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TRANSCEIVERS 
FOR I[JIICOMI lWO METRES 

IC2E.£159 
ine. VAT & CARRIAGE 

• Full)' synthesized - covering 144-145.995 in 
5KHz steps. 

• !.SW power output with 9V battery as 
supplied. 

• Optional 6V or I2V packs for lower or 
higher power. 

• BNC antenna output socket for helical or 
extemalantenna. 

• Weight - only 450 grams. with suppJ!cd 
battery pack and helical. 

• SendibatlCry indicator - indicates transmit 
until time ror battC'f)' recharge. 

• Duplex/Simplex switch - Hi/Low power 
switch. 

• Optional external speaker microphone 
available now. 

• Full 12 months guarantee for all rigs bought 
rrom BredhursI Electronics. 

RECEIVERS 
H.F. 
LOWE SRX30 
YAESU FRG 7 
TRIO RIOOO 
YAESU FRG7700 . 
2.M.F.M. 
SEARCH 9 .... 
A.O.R. AR22 . 
F OK T M5f1B . .... 
BEARCAT 220FB 

MARINE V.H.F. 

... .... £158.00 

...... £189.00 
.... ..... £285.00 
.. ..... .. £299.00 

.. .. £45 .00 
.. ...... £83.00 
.. .. .... £79.00 
...... £258.00 

SEARCH 9 .... ..... ...... . .... . ... £45.00 
FDK TM56B ...... ... ........ .......... ... .. ...£79.00 
BEARCAT 220FB .. .. ....... £258.00 

£258 
ine. VAT 

& Carriage 

THE BEARCAT 220 FB 

ACCESSORIES 
MORSE EQUIPMENT 
I-IK 707 (U p7Down Ke\') .. . .. 
MK 704 (Squeeze Paddle) .. . 

:;6 
POWER SUPPLIES 
13·BV -t AM P .. . 
13·SV 5/6 AMP .......... .. 
YAESU FP4 4/ 0 AMP .. 
PH 5000 5/7 AM P .. .... .. .. .. 
YAES U FPIl 12/ 16 AM P. 
TRIO PS30 15/l0 AM P .... ... 
YAESU F P707 15/30 AM P . 
DUMMY LOADS 

Carriage 
' ... .... £10.50 1£0.501 ....... £10.50 £0.50 
...... £29.95 £.0.50 

....... £74.00 £0.00 

: tml

I
1mg

l
) 

.. .... .. ..... £40.00 £ 1.50 

.. ........... £46.00 L I.50 

............. £78.00 £2.00 

.. ........... £85.00 £2.00 

.. ....... £109.00 £2.00 

DL 20 .10 WATT ... .. .. .... .. . ... . .. . .... .. .. .. ... £6.00 
i igg ggg · ...... 
PROBLEMS WITH T.V.1. 
TRIO Low Pass Filter LF30A ( IK W) ......... £18.40 {£0.75 
YAESU Low Pass Filter FF50 1 OX ( I KW) ...... £19.95 

.. 

HEADPHONES 
YAES U YH55 ............... . .. 
TRIO HS4 ........................ . 
TRI D HS5 . 
WORLD CLOCKS 
QTR 24 
QTR 24D (QUARTZ) 

....... £ 10.35 (£0.50) 

.. ..... £10.35 (£0.50) 

.. .... £21.85 (£0.50) 
I 

:: :::::: ::B:'.,"g 

TRY OUR TELEPHONE SALES SERVICE 

H.F. 
TRIO TS I30V (New Model). .. ........ . ... £404.00 
TRIO TSDOS (New Model) ........... .. £491.00 
TRIO TS520SE (Still a Favourite) ". . .... £431.00 
YAESU FT707 ................... . .. £499.00 
YAESU FT 10 I Z (New Bands) .... £488.00 

I ....... ........ :::::: 
ICOM IC720. ....... .. .... £699.00 
YAESU FT I07M .. .. £690.00 

2.M. MOBILES 
FDK Mult i 700EX ... ... . 
STA NDARD CR800 .. 
ICOM IC255E ... 
TRIO TR7800. 
HANDHELDS 
FDK PALM 11 
ICOM IC2E ...... 
rOK PALM IV 
TR IO TR 2300 ..... 
AOR A R245A. 
TRIO TR 2400 ...... .. 
YAESU FTl07R .. . 
2.M. MULTlMODES 
FDK MULTI 750E. 
ICOM IC260E .. .. 
TR IO TR 9000 ........ . 
YAESU FT4S0R .. . 
ICOM IC25 I E .. 

..... £199.00 
.. £250.00 

.. .... £255.00 

...... £265.00 

..... £99.00 
.. ... £159.00 

. £159.00 
....... £166.00 

......... £178.00 
........... £198.00 

.. .... £199.00 

. £299.00 
....... £339.00 

.. ... £345.00 
.............. £359.00 

.. .. ...... £479.00 

AS REVI _EWED THIS 

YAESU FRG 7700 
THE NEW RECEIVER 

BASIC UNIT £299 
FRG 7700M with Memory £389 

Memory Unit Only £83.95 
These prices include 

V A T & Carriage 

(A' ,"PLmlktiDll 

144 MH z 1/ 4 l0dBl £1 .50 £0.50 
144 MH l. 5/8 ldB) £8.50 £1.50 
144 Mil l. 7/ 8 45dS) £13.00 £1.50 
·02 M Hl. 2x5 8 (5 5t1 B) £11.50 (£1.00 
CABLE MOUNT . .. .. £3.501£0.501 

BOOT LIP MOUNT.. ... £3.50 £0.50 
MICROWAVE MODULES 

: .......................... ::::::::: g;:;81=1 
MMC ·U2/ 144S 70em CONVE RT ER ......... £29.90-
MMT 2M TRANSVERTER .. .. .......... £99.00 -
MMT ·132/185 70cm TR ANSVERTER ......... £136.00 -
f.,·IMT 70cIll TRANSVERTER ........ £173.65 -

t\·IML 2M 25\\1 LI NEAR ........ £590001-1 MML 144/ 100 2M 100W LINEAR. ::::::: ::£'142.60-
MML 144/40 2M 40W LIN EAR.... .. ......... £77.00-
MML 70cIl1 20W LI NEA R .. . ......... £77.00 -
MML ·0 2150 70cm SOW LI NEA R ............... £119.00-
II. ' ML 4321100 70cm 100W LI NEA R .. .. ... £228.65 -

MMD 50/500 500 Ml-l z COUNTER.. £6900! ! 
MMA 2S 10M PR EA MP ............... . ::::::: : :£14:95 = 
MMA 2M RF Switched PREAMP ......... .£3 ... 90 -
MMF 1-14 2M FILTER ..... .. ....... £9.90 -
MMF 432 70em FILTER . . ........ £9.90 -

2M 
FM 

25 
Watts 

FDK MULTI 700EX 
The 700 EX is a mobile F.M. transceiver with 
built in speaker and comes complete with 
microphone. mobile mounting bracket and D.e. 
lead. Power output is variable between 1-25 
watts on the front panel. Tuning is 25 kHz or 
12 ·5 kHz steps from 144- 146 MHz. Full 
repeater shifts are built-in including instant 
reverse repeater operation and also a scanning 
facility is included . 

£ 1 9 9 ine. VAT 
, Iree Delivery 

AT LAST A POWER 
SUPPLY WITH 

Overvoltage Crowbar Protection 
Current Limit with Voltage Foldback 

Thermal Overload Protection 
AND IT'S MADE IN THE UK! 

DRAE l3·8V Power supplies. 
4 amp £27.95 (£1.50) 
6 amp £44.95 (£2.00) 

12 amp £69.00 (£2.00) 
24 amp £92.00 (£3.00) 

N.B. These are prices for 
Fully Protected British power supplies. 

SWR POWER METERS Camag. 
YW ·'; TW IN METER .......... .. ......... £11.501£0.50 
TOYO T 435 ( 144-435 MH7.) .. .... ............ £34.45 £0.75 
DAIWA SW II OA (1· 8· 150 MH l.) ............ £35.00 £0.75 

DA IWA CN 020A ( 1· 8· 150 MH7.) .......... .................. ££6592..89501_-WELZ SP .100 ( 1·8·500 f\·fHz) . .. . . . 
DAIW,\ eN flJO (1 40·500 MH zl.. . £71.00 -
SAFETY MICROPHONES 
ADONIS MM 202S (CLIP ON) .. ...... .. ........ £20.95 (£0.50) 
ADON IS M:vf 1.02 1-1 (Head Band + Up/ Down)£29.00 (£0.50! 
ADON IS MM 202 FU (Swan NL'Ck + Up/ Down)£30.00 (0.50 
OAIWr\ RM 940 INFRA RED LI NK ........ £45.00 (£0.50 
DESK MICROPHONES 
YAESU YD 148 (D ual 'nlP.I ......... ... .. . ... . . £20.951£0.75! 
TRIO MC 50 (Dual 1nl).) ........................ £24.15 £0.75 

::: ::: ::: 
ADON IS AM 802 Compressor MIC. (3 oll tputs)£59.00 £0.75 
A.T.U.'s . 
K X2 (Lis tel1 crs A.T.U.).. .. ............. £29.95 (£0.751 
MFJ 90 1 ........ .. ....... £50.95 (£0.75 
TRIO ,\ T 1)0 ..... . ...... £72.00 (-
YAESU FC 707. .. ..... £7 • . 00 (-

TEST EQUIPMENT 
FX I \ \I:I\'c Meter ............. . . 
TRIO DM 80 1 Dip Meter .. 

MAIL ORDER - RETAIL CALLERS 9-5.30 PM. 
ST. " 400786 
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THE SHIMIZU SS105S BO-l0metresssblcwtransceiver 
This super new transceiver covers 80-10 metres, gives lOW out and is smaller than 
anything else we have seen so far. Ideal for transverter driving, the SS 1 05S has 
FM transmit and receive options as well as excellent performance on SSB/ CW for 
HF band use. The SS105S is supplied in semi kit form so as to keep down the 
price, but all the R F and mixer boards are ready built and aligned so no test equip-
ment is required. All the cabinet work has been carried out so all you have to do is 
assemble the I F strip, xta l oscillator, and fit them to the completed chassis. Great 
idea and it brings back the flavour of home brew with the added advantage that the 
rig will work when you 've finished it. For more info, just ask us or come along and 
see it. It's a great little rig. NETI. inc. VAT CARR. 
SSl05S SO- lOm solid state SSS/ CW/ FM transceiver. Semi kit form 225.00258.75 4 .50 
SE-NB Noise blanker kit 6 .75 7 .76 .50 
SE-FMrx RX FM discriminator kit 15,00 17.25 1.00 
SE-FMtx TX FM generator kit 11 .00 12.65 1.00 
SE-M K RX marker kit ... 9.60 11 .04 .50 
0.5 CWF 500 Hz CW fi lter 19.50 22.43 .50 
Optional band crys tals 3.00 3.45 .25 

A R 245 2 metre hand held synthesized 144-146 511 watt. 

AR 240A 2 metre hand held synthesized 144-146 It watt. 
AR 245 £178 inc. VAT. AR 240A £158 inc. VAT. Carriage £1.50. 

INFRARED MOBILE MIKE SYSTEM 
The Daiwa infrared mike system, comprising of a control 
box, sensor and infrared mike enables you to dispense 
with the hand mike and cable when operating in your car 
or shack. By using an infrared beam audio is transmitted 
from the mike to the sensor and then to the control box 
which activates the transmitter. To transmit, press the 
locking switch on the mike and talk. To receive , release 
the switch and your rig immediately returns to receive . 
When you have finished your contact return the mike to 
its slot in the control box and the mike nicad battery is 
maintained at full charge. For those of you who like fresh 
air and drive with all windows open there is a matching 
wind shield available at an additional 75p. So there we 
are, the latest in technology to bring safety to your 
mobile operation, the Daiwa infrared mike. 
DAIWA INFRARED MIKE SYSTEM 
£45.00 inc. VAT. 
Carriage £ 1.50. 

FREQUENCY COUNTER ModelHFC 55. 
The HFC55 is a sensibly priced, easy to use digital frequency meter covering 10 kHz-55 MHz in a single range. The 
bright 5 digit display gives a direct reading of frequency when the built in telescopic aerial is placed near a source of 
RF. The HFC operates from internal dry batteries and is housed in a strong metal case to withstand regular and con-
tinuous use. 

HFC55 Frequency Counter £36.50 inc, VA T. Carriage £1.50 

POWER SUPPLY UNITS 
the PP 1305 
the PP137 
the PP1310 
Carriage £2.00. 

4 amp 13.8 volts d.c. £18.40 inc. VA T. 
7 amp 13:8 volts d.c. £32.00 inc. VA T. 

10 amp 13.8 volts d.c. £49.50 inc. VA T. 

e Regulaled Power St.ppIy 

i' 
'; ,I 
" 

2 Practical Wireless, March 1981 
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TR-8400 
The TR-8400 synthesized 70-cm UHF FM 
mobile transceiver covers 430-440 M Hz in 25-
kHz steps and includes five memories, automatic 
memory and band scan, UP/DOWN manual 
scan, and two VFOs. 
TR-8400 FEATURES: 
• Synthesized coverage of 430-440 MHz in 25-

kHz steps. 
• Five memories and memory backup terminal 

on rear panel. 
• TwoVFOs. 
• Offset switch for ± 1.6 MHz transmit offset 

and simplex operation. Fifth memory allows 
any other offset by memorizing receive and 
transmit frequencies independently. 

• Automatic scan of memories and of 430-440 
MHz band (in 25-kHz steps). Locks on busy 
channel and resumes when signal disappears. 
HOLD or mic PTT button cancels scan. 

R-1000 
hear, there and everywhere 
easy tuning, digital display 

pacesetter in amateur radio 

70 centimetres is on the move. 

• Up-down manual band scan in 25-kHz steps 
with UP/ DOWN microphone supplied with TR-
8400. 

• Only 5f inches wide, 2 inches high and 7,t 
inches deep. 

• TONE switch to activate 1750 Hz repeater 
access tone. 

The R-l000 is an amazingly easy-to-
operate, high-performance, com-
munications receiver, covering 200 kHz to 
30 MHz in 30 bands. This PLL synthesized 
receiver features a digital frequency display 
and analog dial, plus a quartz digital clock 
and timer. 

R-1000 FEATURES: 
• Covers 200 kHz to 30 M Hz con-

tinuously. 
• 30 bands, each 1 MHz wide. 
• Five-digit frequency display with l-kHz 

resolution and analog dial with precise 
gear dial mechanism. 

* Built- in 12-hour quartz digital clock with 
timer to turn on radio for scheduled 
listening or "Control a recorder through 
remote terminal. 

* Step attenuator to prevent overload. 
* Three IF filters for optimum AM, SSB, 

CW, 12-kHz and 6-kHz (adaptable to 6-

TR-7BOO the only- 2 metre FM mobile transceiver. 
Frequency selection with the TR-7800 2-metre 
FM mobile transceiver is easier than ever. The rig 
incorporates new memory developments for 
repeater shift, priority, and scan. 
TR-7800 FEATURES: 
• 15 multifunction memory channels, selected 

with a rotary switch. MO to M 12 . . . memorize 
frequency and offset (± 600 kHz or simplex). 
M 13 and 14 memorize transmit and 
receive frequencies independently for non-
standard offset. 

• Internal backup for all memories, by installing 
four AA NiCd batteries (not supplied) in 
battery holder. 

• Priority channel (memory "14" ) and priority 
alert. 

• Covers 144-146 MHz, in 25-kHz or 5-kHz 
steps. 

• Front-panel keyboard for selecting frequency, 
transmit offset, programming memories, and 
controlling scan. 

Practical Wireless, March 1981 

• Automatic scan of entire band (5-kHz or 25-
kHz steps) and memories. 

• Manual scan of band and memories, with 
UP/ DOWN microphone (standard). 

• Repeater REVERSE switch. 
• Selectable power output. 25 W (HII/ 5 W 

(LOW). 

• Four-digit frequency display and SI R F bar 
meter. Other LEDs indicate BUSY, ON AIR , 
and REPEATER operation. 

• HI/LOW (10W-l W) RF-outputpowerswitch. 

TRIO TR-8400 £279 inc, VAT, 
Securicor carriage £4.50. 

kHz and 2.7-kHz) for AM wide and 
narrow, and 2.7-kHz filter for high-
quality SSB (USB and LSB) and CW 
reception, 

• Effective noise blanker. 
* Terminal for external tape recorder. 
* Tone control. 
* Built-in 4-inch speaker. 
* Dimmer switch to control intensity of S-

meter and other panel lights and digital 
display, 

• Wire antenna terminals for 200 kHz to 2 
MHz and 2 MHz to 30 MHz. Coax 
terminal for 2 MHz to 30 MHz. 

R-1000 receiver £285.20 
inc. VAT, Matching speaker 
£26.45 inc, VAT. 
Securicor carriage £4.50. 

• LED S/RF bar meter. 
• TON E switch to activate 1750 kHz repeater 

access tone. 

TRIO TR-7800 £268 inc. VAT. 
Securicor carriage £4.50. 

3 
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4 

Technical 
Training in 
Radio, 
Television and 
Electronics 

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

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

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

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

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

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

Accountancy Management 
Air Mechanical 

Conditioning 
Building 

ICS To: Inte .. national Co .... espondence 
Schools ' 

S INCE 1890 

Dcpt. 27fiE Intcrtcxt House. London 
SW8 4UJ or telephone 622 99 11 

Subject of Interest. 

Name . 

Address 

Telepbooe Number 

VALVESI EV5t 0.95 j P0500/510 UAf42 1.20 5B/255M 6ft2 1.50 
EYB 1 0.65' 4.30 JBfBO 0.70 11.50 6fl4 1.15 
EYB6/B7 0.60 Pfl200 1.10 JBfB9 0.70 5B1258M 6f15 1.30 

At065 1.40 ECH42 1.20 EY88 0.65 2.80 JBlI 1.25 8.80 6f l 7 1.15 
A2293 8.80 ECHBI 0.70 EZBO 0.70 Pl36 1.25 JB l2t 1.75 5R4GY 1.30 6f23 0.75 
A2900 9.20 ECHB4 0.80 5U4G 0.75 6f24 1.75 EZBI 0.70 PlB I 0.85 UCCB4 0.85 ARB 0.75 ECl80 0.70 GY50t 1.30 Pl82 0.70 UCCB5 0.70 5V4G 0.75 6f33 10.50 
ARP3 0.70 ECl82 0.75 GZ32 1.05 PlB3 0.60 UC fBO 1.30 5Y3GT 0.80 SGA8 0.90 
ATP4 0.80 ECl83 1.40 GZ33 4.20 PlB4 0.95 UCH81 0.75 5Z3 1.50 SGH8A 0.95 
BI2H 3.90 ECl85 0.80 GZ34 2.30 Pl504 1.45 UCl82 0.95 5Z4G 0.75 SHS 1.60 
CY31 1.40 Eel8S 0.90 mOB 1.95 Uf41 1.25 5Z4GT 1.05 6J4 1.35 GZ37 3.90 OAf9S 0.70 Ef37A 1.50 KTSS 6.30 Pl509 2.90 Uf80 0.95 6/3012 0.90 SJ4WA 2.00 
OET22 Ef39 1.25 9.20' Pl519 3.20 UfB5 0.95 SA87 0.70 SJ5 2.30 
Of9S 0.70 Ef40 1.25 KT88 8.95 Pl802 3.20 UL41 1.50 SAC7 1.15 SJ5GT 0.90 
OK9S 1.20 Ef4t 1.30 13.80' PY33 0.70 Ul84 0.95 SAG5 0.60 SJS 0.S5 
OH7S 0.75 EfBO 0.65 MH4 2.50 PY80 0.70 UM80 0.90 SAHS 1.15 SJSW 0.90 
Ol92 0.60 EfB3 1.75 MlS 2.50 PY81 /800 UM 84 0.70 SAK5 0.65 SJ7 L20 
OY86/87 0.65 Ef85 0.60 N78 9.90 0.80 UY8 2 0.70 SAK8 0.60 SJESC 2.95 
OY802 0.65 Ef8S 0.75 OA2 0.70 PY82 0.65 UY85 0.85 SAl5 0.60 SK7 0.80 
E5 51 14.20 Ef91 1.50 082 0.80 PYB3 0.80 VRI05/30 6AL5W 0.85 SK7G 0.50 
E8 BCC 1.60 Ef92 2.90 PA8C80 0.60 PY88 0.85 1.25' 6AM5 4.20 SK8G 0.65 
E88WOI Ef95 0.65 PC85 0.75 moo 1.70 VRI50/30 6AMS 1.50 6LSM 2.80 

3.10 Ef9S 0.60 PC8S 0.95 PY809 6.45 1.35 SAN8A 2.50 SLSG 2.50 
E92CC 1.20 Efl83 0.80 PC88 0.95 PY801 0.60 XSS 0.95 SA04 3.40 SLSGC 2.10 
EI80CC 2.80 Efl84 0.80 I XSIM 1.70 6A05 1.00 SLSGT 1.25 
EI80f 6.30 Ef804 4.95 f XRI·S400A SA05W 1.80 SL7G 0.65 
EI82CC 4.95 Ef812 0.75 , VAT. INCLUDED SASS 1.15 S1I8 0.70 
EA7S 2.25 EfL200 1.85 i 1759 SAT6 0.90 SL06 2.95 
EA8C80 0.60 EH90 0.85 PC900 1.15 UOV03110 n49 0.75 SAUS 0.60 SL020 0.70 
EB91 0.60 EL32 1.1 0 PCC84 0.50 2.85 Z800U 3.45 SAVS 0.85 S07G 1.30 
E8C33 1.15 ELJ4 I.BO PCC89 0.85 00V03/20A Z80lU 3.75 SAX4G7 1.30 SSA7 1.00 
EBC90 0.90 2.90 PCCI89 1.05 14.40 ZB03U 3.95 6AX5GT 1.30 SSG7 1.15 
E8f80 0.60 EL37 4.40 PCf80 0.80 00V03125A 1900T 2.45 S88G 0.40 6SJl '.05 
E8f83 0.60 EL38 4.60 PCf82 0.70 21.20 IA3 0.B5 S8AS 0.55 SSK7 0.95 
EBf89 0.80 EL41 1.40 PCf84 0.75 00VOS/40A IL4 0.50 S8ES 0.60 SS17GT 0.85 
EC52 0.65 EL81 0.95 PCf8S 1.50 16.1 0 IR5 0.60 S8GSG 1.60

1 
SSN7GT 0.80 

EC91 3.40 EL82 0.70 PCf87 0.50 OV03·12 IS4 0.45 S8JS 1.30 SSR7 1.10 
EC92 0.85 ELS4 O.BO PCf200 I.S0 4.20 IS5 0.45 S807A SS07 0.95 
ECC81 0.65 EL86 0.95 PCf201 1.65 SC1 14004.50 IT4 0.45 S8R7 SVSG 1.50 
ECC82 O.SO EL90 1.00 PCf800 0.50 SC I/SOO 4.50 IU4 0.80 S8WS 5.20 SVSGT 0.95 
ECC83 0.65 EL91 4.20 PCf801 1.75 SPSI 1.80 IX28 1.40 S8W7 0.90 ' SX4 0.75 
ECC84 0.60 EL95 0.80 PCF802 0.85 TIll 16.50 2021 0.90 SC4 0.50 SX4WA 2.10 
ECC85 O.SO EL504 1.10 PCf805 2.45 U25 1.15 2K25 11.90 SCS 0.55 SX5GT 0.65 
ECC8S 1.40 EL509 2.70 PCf80S 1.20 U2S 1.15 2X2 1.15 SCHS 8.20 SYSG 0.90 
ECC88 0.80 EL802 1.10 PCf80S 2.05 U27 1.15 3 .. 0.70 SCLS 1.70 S24 0.70 
ECCI89 0.95 EL821 8.20 PCH200 1.35 UI91 0.85 306 0.50 SCY5 1.15 787 1.15 
ECC804 0.90 EL822 9.90 PCL81 0.75 U28 1 0.70 3022 23.00 SOS 0.70 7Y4 1.00 
ECf80 0.85 EM31 1.60 PCL82 0.95 U301 0.65 3E29 10.00 SEA8 3.20 902 0.70 
ECf82 0.65 EM80 0.85 · PCL84 0.90C USOO 11.50 3S4 O.SO 6fS I.S0 90S 2.90 
ECf801 1.05 EM8 1 0.85 PCL8S 1.05 U801 0.90 581254M SfSGS 1.10 IOC2 0.B5 
ECH34 2.25 EM84 0.85 PCL805/85 UBC41 1.20 14.00 6f7 2.60 10FI S 0.70 
ECH35 1.10 EM87 1.15 1.25 I!ABCaO 0.75 Sf8G 0.85 IOPI3 1.20 

POSTAGE , (I .(J 30,: (J·£5 40,. £5 ·£10 45,. (10·(15 'SPECIALQUAllTY 
60p. Over £15 free. minimum order £1 . COLOMOR 9073531 

London A lot of these v81ves are 
imported and prices 
vary fo r each delivery, 
so we reserve the right 
to change prices lor 
new stock when un-
aVOidable. 

VALVES AND 
TRANSISTORS 

(ELECTRONICS) LTD. 
170 Goldhawk Rd •• London W.ll 

Telephone enquiries Tel. 01·743 0899 for valve •• transls-
tors. etc.; retail Open Monday to Friday 9-1 pm. 
749 3934, trade and 2 .00-5.30 pm. export 743 0899. 

Wilmslow 
Audio 

THE firm for speakers! 
SEND SOp FOR THE WORLD'S BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS, 
KITS, CROSSOVERS ETC. AND DISCOUNT 
PRICE LIST. 

AUDAX • AUDIOMASTER • BAKER • 
BOWER & WILKINS • CASTLE. CELESTION 
• CHARTWELL • COLES • DALESFORD • 
DECCA • EAGLE • ElAC • EMI • FANE • 
GAUSS • GOODMANS • HARBETH • 
ISOPHON • I.M.F . • JORDAN. JORDAN WADS 
• KEF. LOWTHER • McKENZIE • MISSION. 
MONITOR AUDIO. MOTOROLA • PEERLESS 
• RADFORD • RAM • ROGERS • RICHARD 
ALLAN • SEAS • SHACKMAN • TANGENT 
• TANNOY • VIDEOTONE • WHARFEDALE • 

WILMSLOW AUDIO LTD. (Dept. P.W.) 
35/39 CHURCH STREET. WILMSLOW. 

CHESHIRE SK9 lAS 
Tel: 0625 529599 

FOR MAIL ORDER & EXPORT OF DRIVE UNITS. KITS ETC. 
Tel : 0625 526213 

(SWIFT OF WILMSLOW) FOR HI-FI & COMPLETE SPEAKERS 
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-------------------, I To: Mitrad 68flO High Street, Keltering, Northants 

I Please send me, I 
o Selka Quartz Calculator Alarm Watch(es) at £48.80 (inc p&p) I I 0 Seika Quart.z Memory 8ank Watch(es) at £28.80 (i nc p&p) 
o C,ltzen Mullt-Alarm Watch(es) at £28 .80 (inc p&p) I I 0 Pen Watch(es) at £11 (inc p&p) - ! "lSA I 

I Total value of my order £ . I . 
I enclose cheque/PO_or debit my Access/Barclaycard I I No. Signature ------------
Name ________________ (block leffers please) I I Address _____________________ _ 

I I 
I Credit card holders may telephone (0536) 52202424 hours 0 day stolong cord I I number for Immediate attention All orders despatched within 7 days Delivery I 

sublectto aVOIlabdl1y Full refund ,f not completely solosfled. I I Mltrad. Registered In England No 2554356 Code PW 3/ 81 

Practical Wireless, March 1981 

EXTRA 
SPECIAL 
OFFER 
o 
WATeHE 
AT 'GIVEAWAY' PRICES 
SEIKO QUARTZ CALCULATOR/ALARM Only 
£47_95 + 85p p&p Continuous display of hours, 
minutes, seconds with day, olorm indicators. Optional 
display: month, dote, AM/PM with day indicator. 
Calculator (16 key) performs arithmetic, percentage, 
constant and power calculations. 12 hour alarm with 
AM/ PM indication, rings twice 0 second for 10 
seconds, then four times a second for 10 seconds. 
Display flashes os battery life nears end. Back light. 
Water resistant. Adjustable stainless steerstrap. 

SEIKO QUARTZ MEMORY BANK CALENDAR 
Only £27.95 + 85p p&p Continuous display of 
hours, minutes, seconds, day, dote; 12 hour or 24 hour 
cycle . Optional monthly calendar display of month, 
year and dotes for designated month with Sunday 
dotes flashing. (Any month Jon 1930 to Dec 2009). 
Memory bank stores up to 11 dotes, displays 'MEMO' 
and flashes on designated dotes. Display flashes as 
battery life nears end. Back light. Water res istant. 
Adjustable stainless steel strop. 

CITIZEN QUARTZ MULTI-ALARM with timer, 
stopwatch facilities. Only £27.95 + 85p p&p 
Continuous display of hours, minutes, seconds with 
AM/PM indication. Optional display of month, date, 
day. 12 hour capacity timer, sounds alarm at end of 
countdown. Time signal chimes every hour on the 
hour. 12 hour capacity stopwatch. 12 hour alarm with 
AM/ PM indication and spare alorm far added 
convenience. Indicator flashes as battery life nears 
end. Back light. Adjustable stainless steel strap. 
Available with black/white or black/grey face. 

MITRAD PEN WATCH Only £10.15 + 85p p&p 
Elegant stainless steel ballpoint pen combined with a 
quartz precision timepiece. The five function LCD 
watch displays hours, minutes, seconds, month and 
dote and has a computerised four year date memory. 
In presentation case with spore pen refill. 

This is 0 representative selection from the collection of 
guoranteed leading make and own brand watches 
offered through Mitrod's 7 day distribution system and 
backed by Mitrad's own service organisation. For 
complete product range, ring or write for catalogue. 
Trode price list available for bulk orders. 

The premier mail order house specialising in quality 
products and superior after-soles care. 

MITRAD 68flO High Street, Kettering, 
Northants. Tel: (0536) 522024 
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Ma rstia 115 
CRIMSON ELEKTRIK HI FI 
MODULES 
CE B08 
CE 1004 
CE 1008 
CE 1704 
CE 1708 
CPS 1 
CPS 3 
CPS B 

CPR 1 
CPR lS 

Power Amp 
Power Amp 

Power Unit 

Pre Amp 

£20.09 
£23.43 
£2B.30 
£33.48 
£33.48 
£19.52 
£23.52 
£30.00 

£32.17 
£42.52 

SINCLAIR INSTRUMENTS 
Digital Multimeter 

PDM35 £34.50 
DM235 £52.50 
DM350 £72.50 
DM450 £99.00 

Digital Frequency Meter 
PFM200 £49.80 

Low Power Oscilloscope 
SCll0 £139.00 

TF200 Frequency Meter £145.0Q 
TGF 105 Pulse Generator £85.00 

NEW 
LCD Multimeter TM351 £99.00 
LCD Multimeter TM352 £49.95 
Prescaler TPBOO £37.50 

New 

ILP HI FI MODULES 
Power Amplifiers 
HY30 
HY50 
HY120 
HY200 
HY400 
Pre Amplifiers 
HYB 
HYBB 
Power Supplies 
PSU30 
PSU3B 
PSUBO 
PSU70 
PSU180 

MULTIPLEX NICKEL 
CADMIUM CELLS 

£B.34 
£7.24 

£15.20 
£18.44 
£27.B8 

£5.BO 
£10.BO 

£4.50 
£8.10 
£4.75 

£13.B1 
£23.02 

Type Sl 01 (HP4) £0.98 
Type SubC (HPll) £1. 75 
Type SubD (HP2) £1.95 
Friwo Chargers for above Pen light 
4: accommodates 1-4 size HP7 

£5.50 
Combibox FWB11 : accommodates 
HP7. HP11 £13.25 

NOTE ALL PRICES NET. 
EXCLUDING VAT. 
POSTAGE/PACKING 

Presensitised PC Boards. Developer. U.V. units, Toyo 
miniature Fans 230v AC £9.95 
Mini Metal Detector/Voltage Tester for locating cable under 
plaster £9.95 
Flow/Speed Sensors for monitoring fuel consumption elec-
tronically in vehicles 
Just one of the exciting Leader range 

,-
u 

LB0508A 
OSCILLOSCOPE 
With 20MHz DC 
bandwidth and 10 mv 
input sensitivity on a 5" 
screen this universal 
oscilloscope is suitable 
for a wide range of 
applications. 

Send SAE for details of full range. 
Marshall's 80/81 catalogue is now available by post. UK 75p 
post paid Europe 95p post paid : Rest of world £1.35 post 
paid. 

A. Marshall (Londun) Ltd., Kingsgate Huuse. 
Kingsgate Place. London NW6 4T A. 
Industrial Sales: 01-328 1 009 R'1I"" SI. 
Mail Order: 01-624 8582 24hr service. GI"iow. lDBA s ..... Croft. BristD!. 

,AIH E 
RUGBY, WARWICKSHIRE CV22 5QJ. 

TEL: 76473 EVE 71066. 
Mail Order Only or callers by appointment. 

All prices include VAT but add 50p post & packing. 
VHF RF. POWER TRANSISTORS:-
Type Gain (db) Output Volts Freq. Price 

(watts) 
2N6083 5.7 30w. 12 175MHz £6.50 
BLY87A 9 8 12 175 £4.00 
S01212-6 8.2 3 12 175 £2 .50 
BLW16A 10 t 12 175 £0.75 
PT4236A 10 1 min. 12 175 £0.75 
PT4555 8 25 12 80 £3.50 
PT4556C 7 40 12 80 £4.50 
2N5070 13 25(pep) 24 30 £5.00 
MDA8008 amp 50 volt bridge rectifier OK for 12v PSU etc. 65p. 2 for £1.15. 
DUAL-GATE MOSFETS 3N204 £1.25, 3SK51 (40673) 80p, BFR84 75p. 
FETs E5565 (2N3819) 30p, TlS88A 40p, 8F256C 4Op, 2N4381 40p. 
BIPOLARS:- BF576. pnp VHF RF amp. FT1200 MHz 20p, 2N4957 pnp 
VHF/UHF RF amp nf only 3tdb @ lGHz 30p, BF180 30p, 8F166 VHF RF amp 
25p, BFY90 UHF RF amp S5p, BF152 VHF mix/osc. 15p. 
RF SWITCHING DIODES for switching oscillators etc. BA 143 (VHF) 20p, 
8A 144 (UHF) 25p. 
AUDIO AMP IC. T8A 10106 watt output adjustable to 9 watt. @ 14 volt single-
in-line type & ideal for transceivers, receivers, record players, cassette players etc. 
BARGAIN OFFER ONLY £1.35 two for £2.40. Supplied with data sheet showing 
construction of stereo amp. full data sheet (19 pages) 20p. 
27-30 MHz RECEIVER PRE-AMP. Have you a tired or old receiver with poor 
performance above 25MHz then one of our super pre-amps is what you want:- 50 
ohm imp. in & out 25db gain with better than 1 db nf. ready built on PC8 60mmx-
40mm, adjustable gain control. only £8.00 or built into grey hammer finish die 
cast box with BNC sockets £12.50. 
10.7 MHz CRYSTAL FILTER for AM/FM 12-!- KHz channel spacing ±3t KHz " 
only new & unused small size 38mmx1 8mmx15mm 200 ohm imp. give away 
PRICE ONLY £4.00 each two for £7.00. 
10.7 MHz CRYSTAL FILTER for AM/ FM 12-!- KHz channel spacing + 3-!- KHz ij' 
3db In type 0240E/923L. £7.00 ea. 
MOTOROLA CAR RADIO PCBs complete less vol. cont. tuner etc. with circuit 
SOp ea. four for £3.00. 
CAR RADIO 470 KHz IF AMPS with stereo pre-amp IC. with circuit 65p. 
CAR RADIO/CASSETTE PLAYER stereo amps 5 watt/chan. with multigang 
pot. matching amp to above IF amp board. Contains 2 TA7205P ICs. with circuit 
£2.75. 
BAG MIXED ELECTROLYTIC CAPACITORS 2.2mf - 1000MFd 100 £1.60. 
BAG OF MIXED RESISTORS t watt carbon film pre-formed type all with long 
leads plus some t watt std types 250 for £1 .60. 
FEEDTHROUGH CAPACITORS 1 OOOpf 500v solder in typ"..t" dia. 10 tor28p. 
FERRITE RINGS 12mm dia 10p ea. FERRITE BEADS F;<.1115 10 for 20p. 

PRICE LIST 15p STAMP - FREE WITH ORDER. 

PM COMPONENTS LTD 
VALVE & COMPONENT SPECIALISTS 

CONINGSBY HOUSE, WROTHAM RD ., 
MEOPHAM, KENT. 

VALVES PL509 2.30 6080 4.20 BC213L 0.09 BU108 1.69 
OY86 0.55 PL802 2.50 6146A 4.45 BC214 0 .09 BU205 1.30 
OY802 0.60 PY88 0.72 6146B 4 .85 BC214L 0.09 BU208 1.39 
E180F 5.65 PY500A 1.35 7025 1.50 BC237 0.09 8U208A 1.52 
EABC80 0.56 PY801 0.60 7360 7.50 BC238 0 .08 MJE340 0.40 
EBF89 0.70 OOV02·6 8.25 7591 2.35 BC307 0.09 OC71 0.22 
ECC81 0.55 OOV03-20A BC327 0.10 R2008B 1.70 
ECC82 0.55 12.25 SEMI- BC337 0.10 R20tOB 1.70 
ECC83 0.60 OOV06·40A CONDUCTORS BC461 0.30 R2540 2.48 
ECC85 0.60 13.95 AC126 0.22 BC478 0.20 TIP29 0.40 
ECC88 0.65 OV03·12 3.25 AC127 0.22 BC547 0.10 TIP29C 0.42 
ECC807 1.30 TB2,5/300 AC12B 0.28 BC54B 0.10 TIP30C 0.43 
ECF80 0.65 42.00 AC141K 0.34 BC549A 0.08 TIP31C 0.42 
ECF82 0.60 TY2 · 125A 30.00 AC176 0.22 BC557 0.07 TIP32C 0.42 
ECH81 0.58 Ut9 11 .95 AC176K 0.31 BC558 0.07 TIP4 1C 0.45 
ECL82 0.58 UCHBl 0.70 AC.187 0.26 B0131 0.32 TIP42C 0.47 
ECL83 1.13 UCL82 0.70 AC187K 0.28 B0132 0.35 TIP47 0.65 
ECL86 0.74 UL84 0.78 AC188 0 .22 B0133 0 .40 TIP2955 0.84 
EFBO 0.48 UY85 0.70 A0149 0.70 B0135 0.30 TIP3055 0.60 
EF86 0.70 Z759 9 .00 A0161 0.39 B0136 0.30 TIS91 0.20 
EF89 0.65 2021 1.60 A0161 /2 1.04 B0137 0.28 2N3054 0.59 
EF91 1.22 4CX250B 21.75 AOl62 0.39 B0138 0.30 2N3055 0.59 
EF93 0.65 5R4GY 1.25 AFt27 0.32 B0139 0.32 2N3702 0.12 
EF94 0.65 5U4G 0.90 AF139 0.42 B0140 0.30 2N3703 0.12 
EF95 0.78 6GK6 2.50 AF239 0.42 B0144 1.20 2N3704 0.12 
EF183 0.56 6J6 0.65 BC107 0.10 BF115 0.35 2N3705 0.12 
EF184 0.56 6JS6C 5.00 BC107B 0.10 BF167 0 .24 2N3706 0.12 
EL34 1.54 6K06 4.50 BC108 0.10 BF179 0.34 2N3708 0.12 
EL84 0.60 6L6GC 1.75 BC108C 0.10 BF180 0 .29 2N5294 0 .38 
EM84 0.65 6L020 0 .60 BC109B O.tO BF183 0.29 2N5296 0.48 
EZBO 0.48 6L06 6.50 BC140 0.3t BF194 0.11 2N 5298 0.38 
EZ8 1 0.56 65N7GT 0.90 BC141 0.25 BF195 0.11 
GZ32 0.76 6V6GT 1.05 BCt42 0.2t BF196 0 .11 I .C:s 
GZ33 1.85 7S7 2.00 BC143 0.24 BF197 0.11 MC1307 1.00 
GZ34 2.00 12AT7 0 .60 BC147 0.09 8F198 0.10 MCI350 1.00 
KT61 3.50 12AU7 0.60 BC148 0.09 BF199 0.14 MC1495 3.00 
KT66 4.00 12AX7 0.65 BC149 0.09 BF200 0.30 SN76003 N 1.65 
KT77 5.00 12BA6 0 .80 BC15 7 0.10 BF257 0.28 SN76013N 1. t 5 
KT88 6.00 12BE6 1.05 8C158 0.09 BF2 58 0.25 SN76013NO 
N78 8.90 12BH7 0 .95 BCt59 0.09 BF259 0.26 1.15 
OA2 0.78 12HG7 3.50 BC160 0 .28 BF336 0.34 SN7 6023 N 1.35 
PCF80 0 .72 85A2 1.20 BC170B 0.10 BFX29 0.30 SN76033 N 1.35 
PCF802 0.66 90Ct 1.69 BC171 0.08 BFX84 0.26 SN 761 3 1N 1.30 
PCF808 1.48 807 1.09 BC172 0.09 BFX85 0 .28 SN76227N 1.05 
PCL82 0.68 81 lA 9.00 BC173B 0.10 BFX86 0.30 SN76660N 0.60 
PCL84 0.72 813 11.30 BC182 0.09 BFX88 0.25 TAA661B 1.20 
PCL86 0.75 833A 47.85 BC183 0.09 BFY50 0.21 TBA 1205 0.70 
PCLB05 0.80 866A 2.50 BC184LA 0 .09 BFY51 0.21 TBA540 1.25 
PFL200 1.13 2050A 3.90 BC212 0.09 BFY52 0.25 TBA5500 1.55 
PL504 1.13 5763 3.20 BC212L 0.09 BFY90 0.73 TBA64t ·B II 
PL508 1.4B 58t4A 2.75 BC213 0.09 BUI05 1.22 1.90 

Prices exclude VAT Many other types available r!I Please add 1 5% including vintage valves. 
IIISA P&P SOp per order PHONE 0474 813225 :, . . ' _ .. 
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POPULAR KITS AND PARTS 
TRANSMITTER SURVEILLANCE 
Tiny, easily hidden but which will enable conversation to 
be picked up with FM radio. Can be made in a matchbox-all 
electronic parts and circuit. £2 -30. 
RADIO MIKE 
Ideal for discos and garden allows completp. fr eedom 
of movement. Play through FM radio or tuner amp. £6·90. 
SAFE BLOCK 
Mains quick connector wilt save you valuable time. Features 
include quick spring connectors, heavy plastic case and auto 
on and oft switch. Complete kit £1.95. 
LIGHT CHASER 
Give$ a brilliant display-a psychede lic light show for discos, 
parties and pop groups. These have three modes of flashinH. 
two chase-patterns and a strobe effect. Total output power 750 
watts per channel. Complete kit. Price £16. Ready made up 
£4 extra. 
FISH BITE INDICATOR enables anglers to set up several 
lines th en sit down and read a book. As soon as one has a 
bite the loudspeakers emits a shrill note. Kit. Price £4·90. 
8 WAVEBAND SHORTWAVE RADIO KIT 
Bandspread covering 13'5 to 3'? metros. Based on circuit whi ch 
appeared in a recent issue of Radio Constructor. Complete kit. 
Includes case materials, six transistors. and diodes, con-
densors, resistors, inductors, switches, etc. Nothing else to 
buy, If you have an amplifier to connect it to on a pair of high 
resistance headphones. Price £1t ,95. 
SHORT WAVE CRYSTAL RADIO 
All the parts to make uo the model. PriCF! £2 ' 30. 
Crystal earpiece 65p. Hiqh rF!sistance hpitdphones (aive best 
results) £3 ·75. Kit includes chassis and front but not case. 
RADIO STETHOSCOPE 
Easy to fault find-start at the a<>rial and work to wards the 
sneaker - whon signal stops you have found the fault. Com-
plete kit £4 ·95. 
INTERRUPTED BEAM KIT 
This kit enables you to make a switch that will tr igger when a 
steady beam of infra-red or ordinary light Is broken. Main 
components-r"'rlY. photo transistor, rc-si stars and caps etc. 
Circuit diagram but no case, Price £2 ' 30. 
OUR CAR STARTER AND CHARGER KIT has no doubt 
saved many motorists from embarrassment in an emergency 
you can start car off mains or bring your battery uo to full 
charge In a couple of hours. The kit comprises: 250w mains 
transform ':' r, two 10 ama br idge rect ifiPrs, start/charge switch 
and full instructions. You can assemble this in the evening, 
box It up or leave it on the In garage, whichever suits 
yOu best. Price £11·50 + £2'50 post. 
G,P .O. HIGH GAIN AMP/SIGNAL TRACER. In casa 
measuring only 5,iin .. Hin is an extremely high gain 
(70DB) solid stnte amplifil?r desinned for use as a signal 
tracer on GPO cables etc. With a radio it functions very we ll 
as a signal By connecting a simple coil to the input 

a useful mains c<\ble tracer can be made. Runs on 
standard 4tv battery and has input, output sockets and on-off 
volume control, mounted flush on the top. Many other uses 
Include general purpose amo. cuoing amp. etc. An absolute 
bargain at only £1-85. Suitable SO ohm earpiece 69p . 
VU METER 
Edgewise mounting, through hole size If" x T" approx. 

are 100 micro amp f.s.d. and fitted with 6 volt 
bulb for scale illumination, also have zero reset. The scale is 
not calibrated but has very modern appearance. Price £2·88p. 

ALANCE METER 
gewise mounting 100 UA co:!ntra zero. Price £2·3Dp. 

It· SQUARE PANEL METER 
Eaqle full vision plastic front, 50 UA. Price £4-60p 1 mA 
Price 
WATERPROOF HEATING WIRE 
60 ohms oer yard. This is a heating element wound on a fibre 
glass coil and then covered with p.V.c. Dozens of uses-
around water pipes, under grow boxes in gloves and socks. 
Up metre. 
DIAL INDICATOR 
As used in tool making and other precision measuring op-
erations, the famous John Bull accurately shows differences 
of O·lmm. A beautifully made precision instrument, price in 
most tool shops would be £12-£15. We have a fair quantity. 
Price £9 ·20p. 
COMPONENT BOARD 11 al. W0998. 
This is a modern fibre glass board which contains a multitude 
of very useful parts, most Important of which are: 35 assorted 
diodes and rectifiers including four 3 amo 400'01 types (made up 
In a bridge) 8 transistors type BC 107 and 2 type BFY 51 
electrolytic condensers, SCR ret. 2N 506225 Ouf l00v DC and 
100uf 25v DC and over 100 other parts including variable. 
flxed and wire .... ound resistors , electrolytic and other con-
densers. A real snip at £1·15. 
FRUIT MACHINE HEART. 4 wheels with all fruits, 
motorised and with solenoids for stopping the wheels with a 
little Ingenuity you can defy your friends getting the "jackpot." 
£9 ·95 + £4 carriage. 
DESOLDERING PUMP 
Ideal for removing components from computer boards as well 
as for service work generally. Price £6·35. 
4·CORE FLEX CABLE 
White pvc for telephone extens ions, disco lights. etc. 10 
metres £2. 100 metres £15. Other multicore cable In stock. 
MUGGER DET:RRl:NT 
A high-note bleeper, push latching switch, plastic case and 
battery connector. Will scare away any villain and bring help. 
£2 ·50 complete kit. 
HUMIDITY SWITCH 
American made by Honeywell . The action of this device 
depends upon the dampness causing a membrane to stretch 
and trigger a sensitive microswitch. Very sensitive breathing 
on it for instance will switch it on. Micro 3 amp at 250V a.c. 
Only £1 ·15. 

MINI-MULTI TESTER 
Detuxe pocket size precision mov-

sca le. 
11 instant range measure: 
DC volts 10, 50, 250, 1000. 
AC volts 10, 50, 250, 1000. 
DC amps 0-100 mA. 
Continuity and resistance 0-1 meg 
ohms In two ranges. Complete with 
T est Prods and instruction book 

Owing how to measure capacity 
"nd inductance as well. 
Unbelievable value only £1 -75 + 
50p post and insurance. 

FREE A mps ranges kit la enable you to read DC current from 
0-10 amps, directly on the 0-10 scale. It's free If you purchase 
Quickly but if vou already own a mini-tester and would like 
one, send £2 ' 50. 
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SUPER HI·FI SPEAKER CABINETS. 
Made for an expensive Hi-fi outfit-will suil 
any decor. Resonance free cut-outs for 8" 
woofer and 4" twee ter. The front material 
Is carved Dacron, which Is thick and does 
not need to be stuck in and the completed 
unit Is most pleasing. Colour black. SuP-
plied in pairs, price £6 -90 per pair (this is 
probably less than the original cost of one 
cabinet) carriage £3 the pair. 

CHASSIS BARGAIN 
3 wave band radio with stereo amplifier. 
Made for incorporation in a high-class 
radiogram, this has a Quality of output 
which can only be described as superb. 11 
is truly hi-fi . The chassis size is approxi-
mately 14". Push buttons select long . 
medium, short and gram. Control are 
balance, volume, treble and bass. Mains 
power supply. The output is 6 + 6 watts. 
Brand new and in perfect working order, 
offered at less Ihan value of stereo amp 
alone, namely £6 ' 90. Post £2·00. 

MULLARD UNILEX 
A mains-operated 4 + 4 stereo 
system. Rated one of the flnest 
performers in the stereo field this 

would make a wonderful gift " .. ,. '" , almost anyone. In easy-to- . 
assemble modular form this 
should sell at about £30-but due 

'(.(, ._,' .. 
month we offer the system , 
complete at only £16 including 
V.A .T. and postag e. . 
FREE GIFT-Buy th is month and <,.".', ; 
you will receive a pair of Good. ....' 
man's elliptical 8" x 5" speakers 
to match this amplifier. 

__ 'THIS MONTH'S SNIP' __ 
THERMOSTAT ASSORTMENT 10 different thermo· 
stats. 7 bi-metal types and 3 liquid types. There are the 
current stats which will open the switch to protect devices 
against overload , short circuits, etc, or when fitted say 
in front of the element of a blower heater, the heat would 
trip the stat if Ihe blower fuses; appliance stats, one 
for high temperatures, others adjustable over a range of 
temperatures which could include 0-100 " C. There is also 
a thermostatic pod which can be immersed, an oven 
stat, a calibrated boiler stat, finally an ice stat which, 
fitted to our waterproof heater element, up in the loft 
could protect your pipes from freezing. Separately, 
these thermostats would cost round about £15 -00-
however, you can have the parcel for £2'50. 

r<£, ,la,,: 
suitable for normal air temperature range . ' 
32F-aOF-prlce £4'60. 

3 KW Mode 
£6·95 + £1.50 P '" P 

TANGENTIAL 
HEATER UNIT 
A most efficient and Quiet run-
ning blower-heater by Solatron-
standard replacement in many 
famous name heaters-com-
prises mains induction motor-
long turbo fan-split heating 
element and thermostatic safety 
trip-simply connect to the 
mains for Immediate heat-
mount In a simple wooden or 
metal case or mount direct Into 
base of say kitchen unit , Price 
£5 ' 95, post £1 ·50. Control switch 
to give 2kw, 1kw, cold blow or off 
available 60p extra. 3kw mode I 
£6 ,15. Control Switch 9Sp. 

3-CHANNEL SOUND TO LIGHT KIT 
Complete kit of parts for a three-channel sound to tight unit 
controlling over 2,000 watts of lighting . Use this at home If 
you wish but It is plenty rugged enoush for Disco work. 
The unit is housed In an attractive two-tone metal case and 
has controls for each channel, and a master on/ofl . The audio 
input and output are by t" sockets and three panel mounting 
fuse holders provide thyristor protection. A four-pin plug and 
socket facilitate ease of connecting lamps. Special snip price 
is £14 ·95 in kit form or £19 ·95 assembled and tested. 

8 POWERFUL BATTERY 
MOTORS 
For models, Meccanos, drills, remote 
control planes, boats, etc. £2. 

TERMS: Cash with order-but orders under £to must add 
50p to offset packing , etc. 
BULK ENQUIRIES INVITED. PHONE: 001«·54563. 
ACCESS'" BARCLA YCARD WELCOMED. 

J. Bull [ELECTRICAL] Ltd. 
(DEPT. PW3) 

34·36 AMERICA LANE, 
HAYWARDS HEATH SUSSEX. 

RH163QU 

IT'S FREE 
Our monthly Advance Advertiling 8argalnl List glvel 
details of bargains arriving or just arrived-often bargains 
which sell out before our advertisement can appear-it'. 
an interesting lilt and it'l free-just lend S .A.E. Below 
are a few of the Bargains still available from previoul 
linel. 
DUE TO THE HIGH & RISING PRICES OF FUEL many 
companies and probably many householders are looking 
arollnd for ways of saving some of this cost. One Company 
bounht a number of fans from us and fitted these on the ceiling 
of their workshoos where the hot air tends to collect they 
blow this hot air downwards. Another Company has bought 
I1ns from us to suck the exhaust from their 011 fired centrat 
heaters through a zig zag of asbestos pipes, the asbestos 
pipes being in a separate chamber which becomes a hot air 
chamber, the hot air from this is blown through ducting to 
whare ever It is needed. Basically, they have cut out the normal 
chimney and replaced this with of our high power extrac-
tor fans. If you have any other qood ideas on heat cost saving, 
let us know and we will pass it on to other rei'ld NS 

EXTRACTOR FANS fjj" ": ': 
Ex-Computer made by Woods of Colches-

. 
through panel, very powerful 2,500 r.p.m. 
but Quiet running. ChOice of 2 sizes. 5" 
£5 ' 50,6" £6-50; post £t per fan. 
PING PONG BALL BLOWER-UPPERS Ha ... !:! you Qol la 
organise a Christmas Party or Charity Fund-Raising Event? 
Then one always popular way is to hav e ping pang balls going 
up and down and being caught. We have some powerful 
blowers and these should be Ideal for this, and of course for 
more serious purpOSF!s. They are 4 stage blowers, coupled to 
synchronised AC mains motors of approximately I h.p. They 
have a terrific suction as well as a high velocity blow. El! com-
puters, price £26·00. 

TWO MORE BLOWERS Both 'snail' type, one very small 
and compact and suitable for cooling projectors or other 
equipment. Impeller size 2" x 1", coupled to mains voltage 
induction motor, outlet size approximately l i" x 11". Price 
£5 -50 + 6Sp. The other is a larger FLANGED BLOWER for 
direct coupling to ducting, outlet size 3i" x 2t" + 1" flanQe, 
holed for easy fixing to trunking. Impeiler size Si" x Il". 
Powered by 1/12 h.p. mains motor. £1t ,75. 

RECHARGEABLE SOLID GEL BATTERY 12v 5 AH new 
and unused made by or for Elpower Corporat io n of California. 
Dimensions, 6" long, high and 21" wi de. Regular price of 
similar batteries, R.S. Components i s £26 ·00. Limited quan-
tity available at £15·80. 

DUAL DIGITAL TIMER Short delay, left timer adjustable 
0-2 SE'!CS . ri ght timer 0-9 ' 9 secs. Made by Techno Instruments 
Lld " catalogue no_ 0101811. We have very little information 
on these, but they are battery operated, to use you Simply set 
the digital in the desired position, turning the rotary 
indicator to the chosen time. The lAmp will light up when the 
rJqht timer Is in operation. Periodic or sinQle action possible . 
This is a precision instrument 41" wide. H" hig h and Si" deep. 
We understand that these cost over £60·00 from the Makers. 
limited quantity only at £23 ' 00. 

SOLID STATE VARIACS By Lewis and Holtzman Ltd-
their "Elvar". 230-240v AC in and out. to amp model is cylin-
drical approximately 3t" diameter 41" deep. Price £13'80. 
S amp model, again cylindrical, diameter, deep. Price 
£9·20. 

E.H.T. UNITS Oneof our specialities has always been E.H.T. 
transformers, and we probably have bigger stocks than most 
of our contE'!mporaries. It Is surprising what uses these high 
voltages can be put to-killing fli es and weeds, lighting 
central heating bOilers, lifting paper, extracting dust, etc. etc. 
A new one this month is 14·5 KV. (dc) O-Sm A-made by 
ADVANCE ELECTRONICS-this unit is complf!tely enclosed 
and has input and O'Jtput sockp.ts-size of the unit is approxi-
mately 6" )< 3" x 3!", price £15 ·38 post £1. 
To remind you of the E.H.T. Transformers we stock, here is 
a list: 
3-4 KV 3 mA ex equipment £2 -90 

5 KV 5 mA ex new equipment £7 · '5 
5 KV 5 mA with outer casing and E.H.T. outlets £9·45 

8 ·5 KV 10 mA totally enclosed with E.H.T. outlets £13 -50 

LEDS are used increasingly and are now being recommended 
for nearly all indicators and for games and novelties. Due to 
a fortunate this month we Bre able to offer 10 red 
led's for £t. These are the s'Tlall ones equivalent to the TlL 
209. Bulk price £60 -00 per 1,00J + V.A .T. 
FIG. 8. FLEX Is always in demand, especially when d?ing 
the Christmas decorations. W e are to offer white Fig . 8 
5 amp type on 50 metre roll for £2 ·83. ditto but dark grey with 
tracer lead, suitable for extensions, 50 metres £3 ,38. 

500 WATT MERCURY VAPOUR LAMP Mazda,rel. 90·510' 
MAT,V blended. These give a really powerful lIght but. of 
course have to be us ed with the correct control gear. We are 
expecti'ng to get this control gear early in the New Year. Price 
of the lamp is £3·38 + 38p. Post SOp. 
ANTI FR-OST THERMOSTAT The normal refrigerator 
type thermostat, switches off as the temperature falls and _so 
Is not suitable for anti-frost devices. However, we have the Ice 
stat-this switches on as the temperature falls and is set to 
switch on just above freezing point. It is a skeleton stat so 
would require boxing, but the price is modest at £1 -10. 

THIN CONNECTING WIRE 500 metre drums. 7 stranded 
copper core p.v.c. covered available in 10 different colours. 
Price £7 ·15. 

shop price over £50, yours for only £1.1 ' 50 . With these .y ou 
will be able to drill metal, wood, plastiC etc from 
holes in P.C.B. right up to about i" . Don't miss thiS snlp-

your order today. 
SUPER BREAKDOWN PARCEL with free gift of a desold-
ering pump, perhaps the most useful break:down parcel we 
have ever offered. Consists of 50 nearly all different co","puter 
panels on which you will find: over 300 ICs, over 300 d.l0des, 
over 200 transistors and many hundred other parts, reSistors, 
condensors, multi turn pots, rectifiers, SCR etc. etc. for o.nly 
£8 ' 50, which when you deduct the value of the desoldeong 
pump, works out to Jus.t a little over 4p per panel, + £t -27 
VAT + £2 post (it's a big parcel) . 

TIME SWITCH BARGAIN L .. ga 
clear mains frequency controlled 
clock, which will always show y!'u the 
correct time + start and stop SWItches 
w ith dials. Complete with knobs 
£2 · 50. 
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We use advanced winding technology to make our toroidal transfonners . They 
have only half the weight and height of their laminated equivalents and are 
appreciably more efficient. Our loroidals cost virtually the same as the older types 
which they are rapidly replacmg. Induced hum is reduced by a factor often. 
Supplied with rigid mounting kit with centre bolt, steel and neoprene washers . 

30u 70mm did. x 30mm £4.71 160v IIOmm dia. x40mrn £8.88 Weight 0.45 Kg I Weight 1.8 Kg 
(+£I.OOp.p. +0.86 VA'I) (+£1.40p.p . +£1.54 VA'I) 

TYPE SECONDARY SECONDARY TYPE SECONDARY SECONDARY 
RMSVOLTS RMSCURRENT RMS VOLTS RMSCURRENT 

IXOIO 6+6 2.50 5XOl2 12 , 12 6.66 
IXOII 9+9 1.66 5XOl3 15 . 15 5.33 
IXOl2 12 + 12 1.25 5XOl4 IB . IB 4.44 
IXOl3 15+ 15 1.00 5XOl5 22 + 22 3.63 
IXOl4 IB+ IB 0.B3 5XOl6 25 . 25 3.20 
IXOl5 22+22 0.6B 5XOl7 30 . 30 2.66 
IXOl6 25+25 0.60 5XOIB 35 + 35 2.2B 
IXOl7 30+30 0.50 5X02B 110 1.45 

5X029 220 0 .72 

SOU 80mm dia. x 35mm £5.19 5X030 240 0.66 
Weight 0.9 Kg 

(+£I . IOp.p. +0.94 VA'I) 225 I dia . x 4Smm £10.59 2XOI0 6+6 4. 16 VI Weight 2.2 Kg 
2XOII 9 +9 2.77 (+£I .SOp.p. +£1.81 VA'I) 
2XOl2 12 + 12 2.0B 6XOl4 IB.IB 6.25 2XOl3 15+ 15 1.66 
2XOl4 IB+ IB 1.3B 6XOl5 22 . 22 5. 11 
2XOl5 22 +22 1.13 6XOl6 25 + 25 4.50 
2XOl6 25+25 1.00 6X017 30.30 3.75 
2XOl7 30+30 0.B3 6XOIB 35.35 3.2 1 
2X02B 110 0.45 6X026 40 . 40 2.BI 
2X029 220 0.22 6X02B 110 2.04 
2X030 240 0.20 6X029 220 1.02 

6X030 240 0.93 

80u 90mm did. x30mm £5.76 WeightlKg 300v IlOmm dia . x SOmm £12 27 
(+£1 .20p.p . +£1.04 VA'I) I Weight 2.6 Kg • 

3XOI0 6+6 6.64 (+£1.60p.p. +£2.08 VA'I) 
3XOII 9+9 4.44 7XOl6 25 + 25 6.00 
3XOl2 12+ 12 3.33 7XOl7 30+ 30 5.00 
3XOl3 15+ 15 2.66 7XOIB 35+35 4.2B 
3XOl4 IB+ IB 2.22 7X026 40 +40 3.75 
3XOl5 22+22 I.BI 7X025 45 +45 3.33 
3XOl6 25+25 1.60 7X02B 110 2.72 
3X017 30+30 1.33 7X029 220 1.36 
3X02B 110 0.72 7X030 240 1.25 
3X029 220 0.36 
3X030 240 0.33 

120 90mm dia. x 40mm £6.72 
500 dia . x 60mm £16.35 VI Welghr4Kg 

VI Weight 1.2 Kg (£I.70p.p . +£2.71 VA'I) 
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(+£I.30p.p. +£1.20 VA'I) 
BXOI7 30+ 30 B.33 

4XOII 9+9 6.66 BXOIB 35+35 7. 14 
4XOl2 12+ 12 5.00 BX026 40 +40 6.25 
4XOl3 15+ 15 4.00 BX025 45+ 45 5.55 
4XOl4 IB + IB 3.33 BX033 50+ 50 5.00 
4XOl5 22+22 2.72 BX02B 110 4.54 
4XOl6 25+ 25 2.40 BX029 220 2.27 
4X017 30+30 2.00 BX030 240 2.0B 
4X02B 110 1.09 el.L.p. TOROIDALTRRNSFORMERS 4X029 220 0.54 
4X030 240 0.50 ARE GUARANTEED FOR 5 YEARS 

CHOICE OF 3 PRIMARY INPUTS 
I.L.P. Toroidal Transformers are available in choice of I I OV, 220V. 240V, coded as 
follows: (Secondaries can be connected in series or paraJ/el) 
For IIOV Primary insen 0 in place of "X" In type number 
For 220V Pnmary (Europe) insert I in place of "X" m type number 
For 240V Primary (U.K.) insen 2 in place of "X " in type number. 

Example - 120VA 240V 15+ ISV .. 4A =42013. 
* CUSTOMER DESIGN ENQUIRIES INVITED. 

QUANTITY PRICE LIST AVAILABLE. 

FREEPOST facility.(U .K. only). 
SImply address envelope to FREEPOST to address below. NO STAMP REQUIRED 

TO ORDER Enclose cheque/ Postal Order/Money Order payable to I.L. P 
ElectrOnics Ltd or quote your ACCESS or BARCLA YCARD 
account No. To pay C.O.D. add £1 extra to TOTAL value of order f.\ ru.o avai1a.bI.lrom ELECTROVALlJE and MARSHALLS. 

• .L 
FREEPOST TI GRRHAM BELL HOUSE ROPER CLOSE 
CANTERBURY CT21EP 
Phone (0221) 54718 Technical (0221) 64123 Tele. 965 780 

MODULAR ELECTRONI CS 95 HIGH STREET SElSEY. Nr CHICHESTER. 
SUSSEX TEl: SElSEY (0243611 2916 ,,,,os OIS TRI8UTORfORSOllO STATfMICROWAVf.(THOM PSON ·CSFIRFPRDDUCTS 

r,.. 
2NJ866 
2N4427 
2Nl55l 
2N591J 
SOl127 
2N6D80 
SO l143 
2N60B I 
2N60B2 
2N60S4 
SOl428 
5014 16 
501417 
2N559D 
2N5591 
2NS944 
2N5945 
SOl 13 5 
SOl 136 
2N5946 
S01088 
S01089 
S01434 

pi ... 
I. 
I. 

15. ,. .. 
IOw 
15. ". 40. 
45. 
70. 
IDOw 
I D. ". 1. .. 
\. 
10. 
10. ". 40w 
50. 

.... 
IOd8 
10dS 
9d' )d' 
12dB 
12.:18 
1 

5.1dB 
4.5dB 
6.5dB 
67dS 

6.DdB + 
5.2d8 
4.·!dS 
'dB 
Bd' 
7.5dS 
&d' 
&d. 

4.3d8 
SOdB 

VoIb 
28 
11 
28 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

13.6 
13 .6 
11 
11 
11 
11 
11 

" " 11 

Fnq . 
175MHI 
175MHz 
175 MHI 
470MHz 
17 5MHI 
I 75MHl 
115 MHl 
115MHl 
175MHI 
175MHz 
175MHl 
175MHI 
175MHI 
17 5MHl 
175MHI 
470MHl 
410MHz 
470MHz 
470MHl 
470MHl 
47DMHz 
470MHl 
470MHl 

.... 
£uz 
£1.0. 
[1.17 
tUI 
£142 
[4.12 
[6.90 
[1.48 
[U3 

£12.15 
£1328 
£24.15 
£28.15 

£6.33 
£1.49 
U.19 
£U3 
£520 
£7.17 

[10.93 
£18.40 
£25.30 
[28.45 

In 107MHl XTL FilleIS 25KHz £8.05 
H.P 5082·2800 HOI Cal. Diodes £1.12 
H.P 5082 ·2835 Hol Car. Diodes [0.98 
HP 5082 3080 Pm Switch Diodes [0.98 
Moturola MC12DI3l + 10 Prescalel l.e wilh tun 
dala'mstrucllons [11.50 
BB 103 Van cap DIOdes £0.50 
TlP33 [0.58 ; 2N918 [0.50; BFIB O [0.50; 8FI15 [0.50 ; 
2N51 79 £0.82 ; BFY90 [1.15; ST211 0·BSX20/2N2 369a 
EO.30. 

TRIMMERS 
Tellcl PIFE 1 I 33p. 7rnm 01 Slrll'line. DAU PTfE Film 
I 9pF IH 15 IBpF 28p. Surplus 2.5·25pF 10mm 15p. 
He;HSlIIks single Sided IdeallDl RF amps. Redpoinl 6MI 2.6 
deg-\\' £1.73 

4 Deg 1w 100rnll1 long £1.00. 

Ex ErjlJlP 2N5070 2 JOMHf 25""PEP £2.50 FINISHED MADE UP AND TESTED EQUIPMENT 
b EqUIp 2N3G32 175MHl 13w £2.50 PA2 Preamplifier for 2 mere/s. using the la test UHf 
2N5D14 ReA 12\' 470MHI 2w 7dB £4.60 slJ1pllllf MOSFET the BF90Q S4uare to/lilt;ng in the 
218BlY Mu1 Slullless BlY38 2w 470M Hl [145 rig 500 lIl 'ou l Hnp Only £8.05 WITh inslruCl;ons 
61387 ReA Sun Cl ·12 CTC £145 PAU2 432MHz Preamp. slliphne uSing the BFR34a 14dB 
Free ilata sheels With all purcha ses which Include IYl'ical gall1 N'F < 2dB £8.63. 

LOW NOISE SMALL SIGNAL SEMICONDUCTORS. 
BFR90 Mill T 2 N/F 1 GHl (2.82 LINEAR AMPLIFIER MODULES, wilhout Ch/Over Slle 
BF R9I Mill T Pack 25dB N/F 12GHz £145 5S x 92mm with Ihermal 1I11edace. 500 
8F R34 a T P<lck 4dB N'F GHl £2.25 PM2 10 04w in IOw OUI 13.8v £18.40 
BFT66 low tntermod . T072 £2.59 PM2 15 I 5w in 15w oul 13.8v £19.55 
S0306 ··0·· MoS MOSFET £2.60 PM2 ·25 4w in 2Sw out 13 Bv £20.99 
3N204 MOSFET 2t1d General10n (1.55 CPM LINEAR AMPS wllh fu ll RF Changeover size 
40(i73 RCA MOSFET [0.92 82 ", 102111111 I1 leamp can he filled in RX 
BF900 UHF MoSFET EQulv 3SKS8 [1.30 SPEC AS FOR PM Series Specify CPM Iype and add £7.48 

la PM sems pJlces 
UNElCO Cased RF Mica Caps. FollOWing PFs 
IO.' 20/30/40/50J60170180pF (1 .61; IOO /150/1801250pF 
£1 .73; 1000p F [1.84. PRESCAlER BOARD +- 10 Slle 5Sx93mm wllh input 

ampflfler 12x BFR 34al sells. 40mV 432mc uses MOT 
MC120121 1iC. 500MHllyp 60DMHl. Only £2100. 5v neg 
E supphf 

PfFE Sheet 02:)rT1m 300mm Square £2.30 
PYE g51 170· 12\, Aerial SPST Good 10 12 96 MHI 
Sd"l!r Plmd RG43 T\'IlP. £8.60 

8arclaycafd 01 Access on orders above £10. 
POST sod PACKING ADD 50p TD ALL OROERS. 
Drdels sell! ISI Cla ss Post where weight permils 

SAME DAY OISPATCH ON ALL IN STOCK ITEMS. 
Minimum invoiced order to approved customers £15.00. 

All PRICES NOW INCLUOE VAT AT 15% 

AERIAL BOOSTERS 

250 V d.e. working 
POLYESTER 

CAPACITORS 

Aerial amplifiers can produce 
remarkable improvement on the 
picture and sound in fringe or dif-
ficult areas. 
B45 - For Mono or Colour this is 
tunable over complete UHF 
television band. 

Prices per pack of five 
·01uF, ·022uF, ·047uF, ·1uF 

35p. 

B 11 - For stereo or standard 
VHF/FM radio. 
Next to the set fitting. Price 
£6.70 each. ·22uF-·47uF 60p. 

1·0uF-2·2uF £1·60. 
Signal Injectors with (pre-set) variable AF, which emits RF harmonics 
into the UHF band. Protected up to 300 volts DC. Complete with leads 
£5.70 each. 

All Prices Include VA T at 15%. P & P per Order 30p. SA.£. for Leaflets. Access Cards. 

ELECTRONIC MAILORDER LTD, 
62 Bridge St. Ramsbottom, via Bury. Lancs. BlO 9AGW. 

Size/ Cell 
4 ·8V Pack 
6·0V Pack 
9 ·6VPack 

Tel Rams (070 682) 3036. 

DEACs 
VARTA BUTTONS 
(1 ·24V PER CELL) 

VAT included 
P+ P 60p per order 
RECHARGEABLE 

BATTERIES. 

BSR STEREO CARTRIDGES SC7 medium sca Hiah 
output £2. SONOTONE 9T AHC £3. V.loo magnetic £7. 

225mA DKZ 600mA DKZ 
25mm dia x 9mm 

£3·20 
34';'mm dia x lOmm 

£5·55 
£6·94 

£11·10 

CYLINDRICAL NICADS HP7 Size £1·00 only; HP11 Size £2·35; HP2 Size 
£3·20; PP3 £4·00; PP3 Charger £5·00. 
CONSTANT CURRENT CHARGER Switched 9mAl25mAl50mAl 
120mAl200mAl400mAoutput-charges1 to 12 nicads- £13·95. 

V & F SMALLCRAFT (POPLAR) LTD 
38, STONELEIGH ROAD, CLAYHALL, IlFORD, ESSEX 

Tel: 01-550-6642 
LIMITED TRADE DISCOUNTS POSSIBLE ON DEACs. 

Practical Wireless, March 1981 

www.americanradiohistory.com



MASTER ELECTRONICS 
LEARN THE 

PRACTICAL WAY BY 

SEEING AND DOING 

• Building an oscilloscope . 
• Recognition of components . 
• Understanding circuit diagrams. 
• Handling all types Solid State 'Chips' . 
• Carry out over 40 experiments on basic 

circuits and on digital electronics. 
• Testing and servicing of Radio , T.V., 

Hi- Fi and all types of modern computer-
ised equipment. 

MASTER COMPUTERS 

LEARN HOW TO 
REALLY UNDERSTAND 

COMPUTERS, HOW THEY 
WORK - THEIR ' LANGUAGE' 

AND HOW TO DO PROGRAMS. 
• Complete Home Study library. 
• Special educational Mini-Computer 

supplied ready for use. 
• Self Test program exercise. 
• Services of skilled tutor available. 

MASTER THE REST 
• Radio Amateurs Licence . • Logic/Digital techniques . • Examination courses (City & Guilds etc.) 
in electronics. • Semi-conductor technology. • Kits fo r Signal Generators - Digital Meters etc. 

F 
R 
E 
E 

Please send your' FREE brochure 
without obligation to-

Name ... .. ... .. ... ...... .. ...... ... ... ... .... ... .. .... ... .. ....... .. 

Address .. .. ..... .. .... .. ... ..... .............. .. ... ..... .... ... .. .. 

B LOC K CA PS PL EASE 

I am interested in- PW/ 3/ 811 

PRACTICA L ELECTRON ICS .. .... .......... .... .... .... .. .... . 

COMPUT ER TEC HNOLOGy .. ... .... .... ...... .. .... ........ .. . 

OTHER SUBJEC TS .. ...... ............ ...... ...... .. ...... ...... .. .. . 
Iplease sta-te you r interest) 

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL 
4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS. L- __________________________________ ----1 
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{gfBJIE Freepost E • FREEPOST ON ORDERS _ACCESS 

Birmi;t"m • VAT INCLUSIVE PRICES _VISA 
_CASH 8191 • ADO 3OpP&P _CHEOUE 

ELECTRONICS 021·233·2400 .24 HR PHONE ANSWERING SERVICE 
ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED 

C·.OS \aufHIEO I LINEAR SEMICONDUCTORS 
I1Ef4l.U.. " HH.tOU '" '" CAJCIte .. tHil. , .CIIlL " " HH.t046 '" '" CAJ<*E " ',,"001 , le'14 " IiHoOO2 " ,,{HO.7 "" ." CA)130E .. ' ,,"001 , IC'''L " '" 11["0 .. 9 " 1"1[,.5 18 '" CAlICO( .. , ...... , le112 
H{f.ooJ n " " CA3'IlI£ 293 , ..... , · IClllt " ><(f.008 "" " t1HoU?O '" lM)O'AH " ,,...,'*t IIO'IC " O-CfF./oO LI " IiEf4052 '" HEH)]! m LMl3tN " IN!Io401 >5 IC2141- " 1"I£F4IJ1 2 " IiH40Sol '" HEf4528 ". lMJION , .. 1N2. " .C • ., " !1(f4011 " HEf4OOeo . , HH.512 " . LMJ"AN 1(11 '"- .. ."'" H(f,wU '" t1H406J ." HEf.)J,.! .J8 .... _" " IN:l92SG " .C><' " HHoIOl) <0. HEf.068 n HH"5l9 'l' """"'. >5. / 2N30!aJ " 1C!i57 " " HEF4069 " HHoU85 '" NUJ I '" 2N30501 " m .. " HU.ol7 '00 HEF.t070 " Hu.n. '" NES)(IT '50 2NlOfIIi " ICV70 >5 
t1U401 8 ' .. t1H4071 " HH.a(1097 '" NUJSN " 2N3102 · ICY7! >5 
H(f4019 " HH40n " HU.oQ9t1 " NEWN .. 1N'lOt · '0131 " '" I1Ef4073 " HtF4(11)b " NueeN '" 2Nl105 " 10112 " Hff<lOi l '" Hff4075 13 HEf40160 '" NE5JON ... 2Nl111 29' .Olll 3t 
HEf<1021 '" H(f4070 'l. NunN ... 

1

2N3I19 " ,Olao " '"I(f4Qa " " "C.lJe , .. 2Nlll20 " IF .. to 333 
HH.tO/ ' " H[f407B 13 Voltogo TeAI20S .. 2NlIMM · ,FX. " I1[f4025 " I"tH4OII l " TOAI011 m 1N!toI51 " ,FV50 " HH4020 , .. I"tEf.0B2 13 Regull10rs TDAIQ3.ta 219 1"'504&' 35 .f"!I! " HH4021 " eo L)otlOlOAjKI I" TlOlICl"' .. ... " .. • .. ni '" HEf402S " Hff.t060 eo VA12lC'" " TU.'CN ". aCIOl ,. .SX1O " HEF4029 '" H[Fo&09) " VA11O!iCV " VA141CN ,. .CIOI ,. ''''' H(F40 JO " H[F4094 '" VA1I12CU " VA'41CT ., .CI08C " .. 
I1 H ..oJI "" H[F4L')4 "" UA711SCU " Z_ 'Cl(18 ,. nJll2 .. 

'l' HEF4!J02 '" UA7912CU " Diodoo I .Cl09' " TI'4IC " HH...o40 '" '" Uo\."'&C\) " ICIOCIC ,. TI'42C " I1Ef4041 " '''' UA1.LOSCS " 4OQoorIw CAVJ·Cll Acul ,. TI'2'II!I!I " -[F.o.. " '" UAlILI2CS " IZV./IZXJ\I ICI51 '. TI'JOY.i eo 
I"tH4Q4J , .. '" UA7'LI5CS " +VoII. . 1"11 " TI541 :NI 

CAPACITORS 
ElKtrolytk A.l.itI Ord ... Cod. Poty.mr R ..... I LMlb "' ... ElrKtrolyttc R"'iIII lMCh 0,., Coo. 
-10'1. to...ar.ToI c:.,.Dl' "1" O<OC*I C2I01lS1 Sly'" Coo '" 

c.CD4 .... f . , Y .. .. .. .. MDuI(led 10.2mt'1'1 "Ich Coo "" 
., y , . .. ,. . .. eo &3 '-, · • V.I". ., 

" · ., . , .. 
2.2 · . '" .. , . , .. 
3 .3 · ">5 " . ,. '-, v · "" " . " " ... ,. 

0033 33 " 3.3 , ,. ,. "41 ., ,. .. , · " " "'" .. " O. . · 22 " .. '-. " 
,. , · 33 . ,>5 '-, 30 " , , . ., . " '22 ,., " " , · . .. . • ll II · . '" '3 .. , ., . · ,'" . ,. " ... .. · " ,,. " ,. :NI '" . 

330 3 • .. '''' " "" " " ., D.I.L.Sochtl ... " , . " 50 
'000 " 30 " 1',,,L"""',ol,I.Sot_.IT,,, " OIL SO(T8 P.C.B. Cornponentt 
>5" " " 14 'i" l"""P'\I',I,Soc _.IT,,, " Otl SI(T" 

"" ., ,e',n L"""p,ol,I.Sotk., T,,, " Oil SI(T , (, 0.10"". fll".I"k . SIO .... O,Y'"Q 

RESISTORS OrdH Cod. ''''''ton " .. U, Minilll",,. 
CMtion Film. Fiud O.IW, El VII .... L,". V.UoCI' loIo"nlln, 11 M,,,."_'''' M,,,.,,,,,, H 0.2!1f'f . U4 .... 1 ...... TOI 1 MC" A. AO ..... O.IW. El V.I ..... IQOR.I .... l ,n. Hoo"Ot>,1I Mo./", • 

lOO/lOO '''''''' ' 10IV.t ... 1 S __ '-'On " •• U, St.nd.nI • v ...... 
0,'SW.EI1vlI ... lMC'" " .... 011, 

o V.'". O.M. El V"""'. 100"-41,41. L,,, . .... ,,<11 Moun1'", " Sld. "'.' V 
Sld. "'11' H o lW, El V ........ . 100A-t1,l1, l ... . HOt"OtII" Mou", 1 I 

• V.I ... MiItaI Film, Fiud 
0.5tI'W. Uc v ........ SRI ·IIIA. 2' Tol 1_'" R .. MAJO 
1.'SW. EI1 v ...... IOA·2TK. ToI le .IC" ... 'AS1 

o Vel ... 

f'ot.nttolMm. Aot" y 
El V.I .... IK ·2Ml l,,, 

O.2$W. El V" .... 4K1·N l lot 
flotefttiolMte" Slidei' 

MtutGiu., Fl.K1Id o.sw. El v.' ..... 11(1-t11". l'f\ 
O.&W. EN ......... . IM·ll .... TOI . 'e tIC'" 1'1 •• V"l' 01'SW. El V., ..... II(O · IMQ Log. 

• V,I,.. 

MAINS TRANSFOR",ERS 
SIcOIlGt" ..... 1VbtCO"" lCltd,,,"" .. 0' 

O,de, Code "'.tlc au .. - 80n Indum,.' Mouldtn91 
Mouldtc!'o •• IWICI_f,ni",fl."OI'dl,d 

PI, .. I"I09' ....... ... .... s 'oa . CfW '" .... "' •.• ...:1 l,d I" 0""91 
p"",,,, .. 0·110. 240'" 
e ...... - Ct ..... ... CI'O" 

C).4S"' . 0-4!t"'SKOIIGt" .. 
o-l"' .O-I'" 
C).14' .... 0 ·12 ... 
0-1511.0-15'" 
0- 0'0"'.0·0'0'" 

lOlIA _ CI-.o Tvp. CO"'''uCl'O'' 

"'£111'0_ "'" "'19ot ' .hon F C 70. 1-148. w"" 
0-015 .... 0-4 .5 ... SlConcit"" 

0-15V . 0·I5'" 
0-175"' . 0 ·1) 5v 
O-1OV . O.1Ov 

VERO ELECTRONICS PRODUCTS 
95.25 0 .95.25" . 1° pilCh Veroboard 86 
95.25-;0;63.5" .1· pilCh Plain Boa,d 54 
Hea! Sink3. 75°CIW 75mm;o;l00mm 96 
Keyboard Console ·SPECIAL PRICE- 899 
3 .75°.50 .1" pilch Plain Board tlS 
SPOl Face Culler 10J 
Pin Insertion Tool 10' .040 woe pin 147 
OS Pins .040 !lOO) .... "'lCk 
SS Pins .040 (100) 44"tc;k 
Verowire Kil (I-pen. 2-wire, 
Verow !re Combs /25) IO!J"ICII 
Verow,re Wire 121 I09IPtc;1I 

200-21073A 
200-2 1077l 
201 -21093G 
202-21389C 

200-21014E 
203·110130\. 
203·2\01&f 
2'l»21017G 
200-21011' 
100-213"'0 
200-2111tf 
200-1114OG 

GMT ELECTRONICS PROJECTS 

lll2we2011 

llto WI 10 oeo 

.. ." '" 
"'_tic Box_ with M.QI Lich 
"-=-<I TOCI '0-
AIS a_. CM I, ... I .. "" ... I" 0' ..... 
Imm ... ' '''''''n ...... Top' ..... f'''''''"td G, ..... 

Ll5WND2I 
Lt11 WJI 042 
LIII WII Ml 

O_I'o • .-nc:tfl.,.,..dLod 

'" ". '" 
AI ...... 'n'y ... 'ou IndL,d,,,NII .. , .. f,,,,,,,, 
L11'MJ01 1 14'4 
LIS2W110loO 21& 
LIt'2WI11DlI 114 

SWITCHES 
Mini.tu,. TOftIe - HOntyw,n 
S'OT 
SPOT CIOII 
SPOT 0 00.tb,.8,,, To C.,.I' , 
OI'OT 
OO'OT 

Minl.tu,. PUlh - C & K 
$I' Pull) To M._ •. Mom..,l"y 
SJI p .. ", Tol, .. 

KIT 

FREE-STANDING COMPLETE TELETEXT UNIT - FULL SPEC £199-90 

TELETEXT DECODER BOARD + REMOTE HAND CONTROL £135-90 
TELETEXT COMPATIBLE TUNER AND P.S.U . £ 46-90 

TELETEXT COMPATIBLE PAL ENCODER + MODULATOR £ 22-90 

F.E.T . OUTPUT lOOW MONO POWER AMPLIFIER MODULE £ 27-50 
X - PAND DOPPLER RADAR ALARM MODULE - MARK 11 £ 35-90 

ONE AMP P.S .U. MODULE (SPECIFY 5 OR 12 "OLlS) £ 7-50 

SIMULATED INERTIA MODEL TRAIN CONTROLLER £ 22-50 

SIMULA TED INERTIA SLOT RACER CONTROLLER £ 27-50 
MODEL TRAIN STEAM SOUND SIMULATOR MODULE £ N/A 

OreM' CocN 
C_IIM:lOOlOA 
C_ ,1"'1005 OR 
C_ 11 ... 2OOe 01'1 

Ord.,Coo. 
c- 'lM600l OR 
C ... llloWOO4OH 
C""IIoWOO'!IO" 

O,Atr Codt 
c- .'M500l NA 
C_IIM50Q5 NA 
c.-1I"'!IOCeN ... 

" .' .. .. 
'" 

" " 

Or.rCode 

SW . ... 'OII 
SW,"'1011 
SW .... ,041 
SW''''1011 
SW .... ?021 

SW'Sll 
Sw 8513 

BUILT UP 

£275-00 

£160-00 

£ 57-00 

£ 35-00 

£ 35-00 

£ «-00 

£ 10-00 

£ 35-00 

£ 40-00 

£ 5-00 

GMT ELECTRONICS, P.O. BOX 290, HAMPTON STREET, 
BIRMINGHAM B19 3JR 
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OHIO SCIENTIFIC COMPUTERS. New 
series 2 Challenger Cl P £259 + 15%. New 
series 2 disc version Challenger Cl PMF 
(689 + '5%, New Superboard 3 £ 159 + 
15% VAT post free. with free power supply 
and modulator kit. Kits for use with old 
Superboard 2 (Add 15% VAT):- Gvard band 
ki t (8. 4K extra ram £16.S5. Display expan-
sion kit approx 30 lines x 54 characters 
£20. Case £27. Colour conversion board 
built £65. CEGMON improved monitor rom 
(29.50. Cassette recorder £ 16. 
SINCLAIR PRODUCTS SCll0. 10MHz 
Scope £ 145. PFM200 £51 .S5. 
TV GAMES. AY-3-8600 + Kit £12.S8. 
Stunt cycle chip + kit £20.95. 
le AUDIO AMPS with pcb. JC12 6W 
£2.50. JC20 IOW £3.54. 
BATTERY ELIMINATORS. 3-way type 
617t/SV 300ma Sv £4.77. 9 + 9v £5.99. 
Car convertor 12v input. output 4t/6/7 V9v 
BOOm. £3.04. 
BATTERY ELIMINATOR KITS. lOOm. 
radio types with press-studs Sv £ 1.64. 9 + 
9v (2.30 .Stabilized a-way types 
3/4t/617t/9/ 12/ 1 5/ 1 By lOOm. £3.12. 
lAmp £8.10. Stabilized power kits 2-18v 
lOOm. £3.12, 1·3OY lA £B.30. 1·30y 2A 
£14.82 . 12v car convertor 617t/9v lA 
£1.62. 
T·DEC AND CSC BREADBOARDS ,-<lec 
£3.79, t-dec £4.59, exp4b £2.64. exp300 

The larger 
Catalogue 

that means 
FREE POSTAGE 

IN U.K. • ADDITIONAL 
DISCOUNTS • KEEN PRICES • GUARANTEED 

SATISFACTION • GOOD STOCKS 
GOOD DELIVERY • We Pay Postage 

Burnage, 

START THE NEW 
YEAR WEll with 

a HOME RADIO 
CATALOGUE 

• About 2,000 items clearly listed. 
• Profusely illustrated throughout. 
• Large A-4 size pages. 
• Bargain listh order form and 2 

coupons eac worth 25p if used as 
directed, all supplied free. 

Price [1 . plus 50p for post, packing 
I and insurance. 
Send cheque or P.D. for £1.50 

HOME RADIO Components LTD 
Dept. PW, P.D. Box 92. 215 London Road. 
Mitcham, Surrey. 01-543 5659 

Add 15% VAT to these prices. Sharp MZ80K 
Computer with Basic tape and a free tape of 

£499. MZBOFD [772. PC 121 I £B3. CE 121 
£12. 
PRINTERS. Seikosha GP80 £250. Oki 
Microlone 80 £349. Free interface and word 
processor tor Superboard 2 included. Add 
15% VAT. 

SWANLEY 
ELECTRONICS 

Dept. PW. 32 Goldsel Rd .• 
Swanley. Kent. 

Post 40p extra. Prices include VAT unless 
stated. Official and overseas orders 
welcome. Lists 27p post free. 

Telephone Swanley 64851 . 

Practical Wireless, March 1981 

www.americanradiohistory.com



SUPERSOUND 13 HI-FI MONO AMPLIFIER 
A superb solid state audio amplifier. Brand new 
components throughout. 5 silicon transistors plus 2 power 
output transistors in push-pull. Full wave rect ification. 
Output approx. 13 watts r.m.s. into 8 ohms. Frequency 
response 12Hz 30KHz ± 3db. Fully integrated pre· 
amplifier stage with separate Volume. Bass boost and T re-
ble cut controls. Suitable for 8·15 ohm speakers. Input for 
ceramic or crysta l cartridge. Sensitivity approx. 40mV for 
full output. Supplied ready built and tested, with knobs, es· 
cutcheon input and output plugs. Overall size 3" 
high x 6' wide x 7+" deep. AC 2OO/250V. PRICE 
£ 18·40, P. & P. £1·60. 

HARVERSONIC MODEL P.A. TWO ZERO 
An advanced solid slate general purpose mono amplifier suitable for 
Public Address srcs1cm. Disco. GUItar. Gram. etc. Features 3 in-

use with mic. or guitar elc.). Input 3. 200mV into I mcg. suitable for 

panel. Outpm socket on rear of chassis for an 8 ohm or 16 .ohm 

MAINS OPERATED SOLID ST ATE 
AM /FM STEREO TUNER 

200/ 240V Mains opcr-
ated Solid Statc FM AM 
Stereo Tuner. 
M.W. A.M. 540·1605 
KHz VHF/FM 88-108 
MHz. 
Built·;n Fers: ite rod aeria l 
for M .W. Fu ll AFC and 
AGe on AM and FM . 
Stereo Beacon Lamp 

[ndk.tllll . Uuilt in Pre-amps with variable ou tput 
adjustab le by pre-set control. Max a lp Voltage 

600m 1v RMS in to 20K. Simu lated Teak finish cabinet. 
Wi ll match a lruost any ampli fier, Sizc Sf'"w .... 4 "h 
91 "d approx. 
LIMITED NUMBER ONLY at £29· 00 + £2 ·00 P. & P. 

10/1 4 W ATT HI-FI AMPLIFIER 
KIT 

HARVERSONIC SUPE RSOUND 
10 + 10 STEREO AMPLIFIER KIT 
A reaily firs t-class Hi-Fi Stereo Amplifier Kil. Uses 14 
trans istors Si licon Transis tors in the first five 
staRes on each channel in even lower noise 
level wi th improved sensi tivity. Integral pre-amp with 
Bass. Treble and two Volume C ontrols . Sui table for use 
with C eramic or Crrstal Ver r simple to 
modify to suit magnetic in· 
eluJed . Output s tage fo r any speakers from 8 to 15 
ohms. Compact liesign. all parts supplied 
drilled metalwork. h igh Quality ready dri lled pri n ted 
c ircuit board with compo nent identification clearly 
marked. smart brushl!u anoJiscu aluminium front 
pane l with knobs. wire. solder. nuts . bol.ts-
no extras to buy. Simple step by step instrucllons 
enable an).' constructo r to build an amplifier 10 be 
proud or. Brief specificatio n : P0\\·..;r output: 14 watts 
r.m .s . per c hannel into 5 o hms. Frellucnq' response: 
± 3dB 12-]0.000 Hz Sensitivitr : bettcr than HOmV into 
I M 0 : Fu ll power handwilith : ± 3JR 12-15.000 Hz. 
Bass boos t approx. to ± I.:!LlB . Treble (;ut approx. to 
- 16d8. Negative rcedbal.:k IHdB o ver main amp. 

A st>:: li shl y finished monaural Power requirements .l5\". at 1·0 amp. 
amplifier with an of 14 Ovcrall Si zt: 12 '·w. X. W·J. x: 2.1 ·· h. with a brushed anodi sed aluminium front escutcheon. For ae mams 

operation 200/240 volts. Si ze approx. 12fin wide x Sin high x 7fin 
deep. 

watts from ., EL84s In push Full y detai led 8 pagc construction manuaJ and parts. 
pull. Super reproduction of IT send. plu.s .Iarge £1·::91· p. & P. £ 1. 20 

Special price £29·00 + £3·00 carriage and packing. 

"POLY PLA!'IA R" WAFER-TYPE. WIDE ILI- NGE 
ELECTRa-DYNAMIC SPEAKER 

(MagnetiC Input components 33 p t:xtra) 
POWER PACK KIT £6. 20 P. & P. £1 .50 

each other. Fully shrouded sec· CAB INET £6.20 P. & P. £1 ·50 
Sizc Ilr >< l-t t!·" X I k"' deep . 1901. Power 
handling 20W r.m .s. (40\\' peak). Impedance 8 ohm 
only . ResDonsc 40H z-20kH7.. Can be mounted on 

walls. lioors . under tables. etc .. and used with 
or wi thout baffle. Send S.A.E. for full details. 

tion wound output transformer SPECIAL OFF.ER-<>n1y £25,80 if all 3 item. 
to match 3· 15 (1 speaker nnd 2 independent volume controls. and ordered a t one time plus £2.80 P. & P. 
separate bass and treble controls arc r!jro\'ided good lift and Full after sales service 

Also avail. ready built and tested £32.20, P. & P. £2·80. 

Only £9·20 each + p. & p. (one £1·20, two £1·50). 
.eparately. ONLY £18·40, P. & P. £2.00. Also available ready 
and tested £22.S0. P. & P. £2.00. no I '" \,. _ 

STEREO DECODER MK.II 
SIZE H I! x 2.5/ 16" x ready built. Pre-aligned and tested for 10· 
16V neg. earth operation·. Can be fitted to almost any FM VHF radio 
or tuner. Stereo beacon light can be fitted if required. Full details and 
instructions supplied £7·00 plus 25p P. & P. Stereo beacon light if 
reouired 400 extra. 

A solid s tate sterco ampliHer chassis. with an outpUl of 

bui lt in short term thermal o ve rload protection. All 
component s incluJing smoothing capaci tor. 
fuse. to ne volume contro ls. 2 p in d in speaker 
sockets & 5 pin din tape rec. ·pla y socke t arc mounted on 
the printed circuit panel. si/.c approx. x 2:1 x I " 

A bra nd new 22 transistor hi-fi stereo amplifier of superior 
design made by a wcll ·known British manufacturer , for a 
now cancelled contract order. The unit is new & 
tested on a printcd circuit panel size approx. 6t " x 4t' x 
H" h. uSing high grade discrete components. .tHief 
specification : 15 watts r.m .s. per channel OIP into 8 ohms. 
(o/p stages fu lly protected against sic) liP 60mV. for 
· ceramic cartridge. Provision for tape i/p & o/p. O nly re-
qui res the addition of a 40 volt @ 2 amp. power supply & 
the bass, !reblc. balance & vol. control. (standard types). 
FULL diagram & connection details supplied fl rice 
with edge connectors. Only £9.00 + 80p p. & p. 

i---------------------+i 
Mullard LPl 159 RF IF module 470kHz £2·50 + P. & P. 40p. Full the amplificr to be mounted or vertically) at 

1.0.7 MHz I.F. only £10·40 plus 90p P. & P. Mains transformer with an 
put. 7-8V + earth. Supplied prc·aJigned. with full CIrcuit diagram WIth output of 17v alc at 500m/ a can be supplied at £2·1 5 + 
Precision ge.r·d F M gang and J2JPF + J2JPF A M Tuning gang 70p P. & P. if required. Full connection details su lied. 
only £3.40 + cp. &. P: 60p. . . 

IF ORDERED WITH AMPLIFIER:· All priets and specifications correcl al time of press and 
STEREO PRE-..\i\lP. Sc.:ns. 3mV in for subjec t 10 a h erat ion wi thout notin·. '2 stage pre·amp. For mag. cart. RIAA corrected £2.50. 

Mains transformer. rect ifier. smoothing co ndenser £4.00 + 
£1.80 p. & p. Set of 4 pots. £2.50 (while stocks last). 

PLEASE NOTE : P. & P. CHAR G ES QUOTED 
2i" xi" H. £3,20 + 22p P. & P. ONLY. SEND SAE WITH ALL 

HARVERSON SURPLUS CO. LTD • (Dept. P.W.) 170 MERTON HIGH ST" LONDON, S.W.19. Tel. : 01·5403985 
... Itu' Slurj 'HI. Open 9 .30-5 .30 Mon . t o Fr i. 9 .30- 5 Sat. Clo •• d Wed . 

PCB'S FOR PRACTICAL WIRElESS PROJECTS RSI V A LVE M A I L ORDER CO. Jan. BD. Nimbus Radio Control Encoder WR0 61 Price £2.2B 30 pence p&p. Climax House Jan. BD. Nimbus Radio Control Rec. WR0 64 Pri ce £2.9230 pence p&p. 159 Fallsbrook Road, London SW16 6ED J an. BO A.F. Speech Processor WR0 6B Price £2.2B 30 pence p&p. 
SPECIAL EXPRESS MAIL ORDER SERVICE Jan. BD. Wide Band Pre Amp. WR0 67 Price £0. 70 30 pence p&p. 

Jan. BD. Nimbus Radio Contro l TX WR062 Price £2.26 30 pence p&p. £p EM87 ' ·50 PY81 0·84 6AN5 4·74 607 2·20 
Apri l BD. Signal Generator WR0 70 Price £2 .71 30 pence p&p. AlJl ' ·'0 EN91 3·50 PY82 0·80 6AN8A 3·45 6SA7 ' ·45 
April BD. PW Nimbus Relav WR07 5 Price £0.5530 pence p&p. Cl 33 2·00 EY51 ' ·75 PY83 0·70 SA05 0·9S 6SC7 ' ·50 OY8S17 0·84 EY8S 0·84 PY88 0·88 SAR5 ' ·98 SSJ7 ' ·60 Apri l BD. PW. Nimbus Modulator WR07 4 Price £0.70 30 pence p&p. OY802 0·84 EY88 '·75 PY500A '·80 6AS6 4·98 SSK7 ' ·30 
Apri l BD. Nimbus Transceiver WR073 Pri ce £5.3 0 30 pence p&p. E88CC 3·36 EY500A ' ·94 PY800 0·84 SAS7GA 6·75 SSL1GT 2·68 E180F 8 ·40 El80 0·84 PY801 0·84 6AT6 0·85 6SN7GT ' ·60 MaV BD. Hundred Second Photo Timer WR0 7B Price £2.4B 30 pence p&p E810F '4·47 El81 0·84 00V02·S '2 ·5S 6AU5GT 4·32 6SS7 ' ·80 
June BD. Audio Li mi ter Main Board WK0 76 Price £2.0 0 30 pence p&p. EABCBO ' ·20 GY501 2·75 00V03 · 1O 6AU6 ' ·08 6SG7M 2·50 
June BD. Audio Limiter WK0 77 Price £1.15 30 pence p&p EB9 1 0·82 Gl32 ' ·25 5·80 SAW8A 3·39 6U8 0·80 EBF80 0·50 Gl33 4·00 00V03·20A 6B7 ' ·50 6V6GT ' ·60 June BD. Audio Lim iler RF Input Board WR0 79 Price £1.30 30 pence p&p. EBF89 0·85 Gl34 2·50 ' 7·50 688 '·75 6X4 ' ·20 
June BD. VH F/U HF Repeater Ti mer Main WRO BO Price £1.90 30 pence p&p. EC91 7·56 Gl37 4·00 OOV06·40A 6BA6 ' ·00 6X5GT 0·85 ECC33 3·50 KT61 3·50 36.34 6BA7 5· '2 7C5 2·95 June BD. PW. Nimbus Base Station Adpt. WROB3 Price £2.60 30 pence p&p. ECC35 3·50 KT66 '0·00 OV03· 12 4·46 SBES ' ·08 7C6 2·25 
June BD. Acoustic Flash Trigger WRKB4 Price £1.25 30 pence p&p. ECC8t 0·88 KT77 8·00 Rt8 4·25 SBHS ' ·52 7S7 2·25 
Aug. BD. Model Aailwav Controller WAOB5 Price £2.17 30 pence p&p. ECC82 0·72 KT88 '2 ·00 R19 '·20 SBJS ' ·08 12ATS '·20 ECC83 0·88 N78 9·00 SP41 6·00 SBNS ' ·65 12AT7 0.88 
Se pt. BD Transceiver Power Unit WA095 Price £0.62 30 pence p&p. ECC85 '.20 OA2 ' ·92 SPSl 2·00 SB07A 3·72 12AU7 0·72 
Sept. BD PW Ni mbus Tonedurstl ECC88 ' ·90 OB2 2·55 U19 '3 ·75 S8R7 4·00 12AX7 0·88 ECC9t 8·93 OC3 ' ·92 U25 ' ·' 6 S8R8 '·75 t2BAS 2·'9 Timer Module WR0 96 Price £1.B5 30 pence p&p. ECF80 ' ·08 003 ' ·92 U2S ' ·44 68S7 4·00 128ES 2·43 
Sept. BD. Beginners 2m Converter WAD 634 Price £ 1.0B 30 pence p&p. ECH35 2·00 PC86 ' ·40 U37 9·00 SBWS 4·00 12BY7 2·70 ECH42 ' · '5 PC88 ' ·40 UABC80 ' ·25 SBW7 ' ·52 12BY7A 2.70 Sept. BD. PW. Tamar Boa rd I WROBS Price £O.BO 30 pence p&p. ECH81 ' ·20 PC92 ' ·28 UBF89 , .20 6BlS 2·37 12HG7 4· 17 
Sept. BD. PW. Tamar Board 2 WAOB 7 Price £1.5030 pence p&p. ECl80 ' ·00 PC97 '·20 UCH42 ' ·20 SC4 0·88 30FLl /2 ' ·'2 
Sept. BD. PW. Tamar Board 3 WAOBB Price £ 1.7 1 30 pence p&p. ECl82 ' ·00 PC900 ' ·20 UCH81 2· 32 SCS ' ·75 30P4 ' .20 ECl83 ' ·50 PCF80 '·00 UCl82 ' ·04 SCBSA 2·49 30P 19 '·20 Sept. BD. PW. Tamar Board 4 WADB9 Price £1.71 30 pence p&p. ECl8S '·20 PCF82 '·00 UCl83 '·44 SCOSGA 5·07 30PLl 3 ' ·80 
Oct. BD. PW. Tamar Board 5 WAD90 Price £3 .70 30 pence p& p. EF37A 3·50 PCF86 ' ·60 UF89 ' ·44 SCHS 8·50 30PLl4 ' .68 EF39 2·75 PCF801 ' ·60 Ul41 2·50 SCl6 3·72 75Cl 2·35 Dct. BD. PW. Tamar Board 6 WRD 91 Price £3 .70 30 pence p&p. EF41 2·00 PCF802 ' ·90 Ul84 ' ·20 6CW4 7·68 85A2 2·39 Oct. BD. PW Nimbus 7 Mains EF42 2·00 PCF805 ' ·60 UY4t ' ·25 60S ' ·75 90Ct 2·44 

PSU/Charger WRD97 Price £O.BO 30 pence p&p. EF50 ' ·50 PCF808 ' ·60 UY85 ' ·04 6005 5·94 t 50B2 3·02 EF54 5·00 PCH200 ' ·60 VR 1 05/30 , ·92 6EA8 2·94 150C2 ' ·92 Oct. BD. Direct Conversion Receiver WROB2 Price £1.40 30 pence p&p. EF55 2.50 PCl B2 ' ·00 VR 150/30 ' ·92 6EH5 ' ·85 t 50C4 2.39 
Nov. BD. Li nea r Scale Resistance Meter WAD641 Price 90p 30 pence p&p. EFBO 0·80 PCl83 2·00 2759 ' 6·80 6F6 ' ·75 5728 27 ·50 EF86 ' ·52 PClB4 ' ·00 ZB03U 7·90 6Gk6 2·67 805 20·00 Nov. 80. Model Aadio Cont ro l Field EF91 ' ·80 PCl85 ' ·08 2021 3·50 6H6 ' ·50 B07 3·75 

Test Uni t WKIDO Price 90p 30 pence p&p. EF92 5·8' PCl86 ' ·08 3828 ' 6·80 6HSS 3·77 8 11 A '5·93 
Nov. BD. M.A.C.F. T.V. WK1 0 l Price 90p 30 pence p&p. EF183 0·80 PCl805 ' ·08 4cx250B 6J5 2· 50 8t2A '5·88 EF184 0·84 P0500 3·60 27·50 6J6 3·50 B13 74·67 Nov. 80. PW Hellord C4CLF Price £2.24 30 pence p&p. EH90 ' ·40 PFL200 ' ·80 5R4GY 2·00 6J7 2·50 B66A 8.85 
Nov. BD. PW. Sherborne Svnl h Boards 1·2 £B.95 per set 30 pence p&p. El32 '·50 Pl36 ' ·20 5U4G ' ·52 6JB6A 4·56 '8.67 El33 3·50 Pl81 ' ·20 5V4G '·52 6JS6C 5·58 31A '4·76 Dec. BD. PW Helford WA0 104 50p per sel 30 pence p&p. El34 2·20 Pl82 ' ·20 5Y3GT 0·85 6K4N ' ·25 2050 6·96 
Dec. BD. Bird Scarer WAD10l 94p per set 30 pence p& p. El36 ' ·60 Pl83 2·22 513 ,·50 6K6GT ' ·30 5763 3.75 
Dec. BD. Bird Scarer WAD1 02 £1.05 per set 30 pence p&p. El81 2·50 Pl 84 ' ·08 5Z4GT ' ·50 6K7 ' ·50 5814A 3·72 

El84 ' ·00 Pl504 ' ·40 6/30l2 ' ·56 6K8 ' ·75 5842 '2 ·09 Dec. 80. Buller Amp WADI 03 90p per set 30 pence p&p. El86 2·50 Pl508 ' ·80 6A87 '·50 6K06 6·36 6080 6·85 
El91 7 ·1 4 Pl509 3·20 SAH6 4 ·71 6lSG 2·50 6146A 8·96 FULL RANGE OF AS COMPONENTS AVAILABLE El95 '·32 Pl519 3·20 6AK5 3·60 6l6GC 2·50 6146B 7·08 

C. BOWES ELECTRONICS El360 8·50 Pl802 2·96 6Al5 0·82 6L7 2·00 6883B " ·'9 
EMSl '·00 PY33 ' , '0 6AM6 ' ·80 6106 6·72 6973 3·87 

7960 9.96 252A Stockport Road. Cheadle Heath, Open daily to callers : Mon-Fri 9 a.m.-5 p.m. 7586 '0·'4 Valves, Tubes and Transistors Closed Saturday 7587 '7 ·4 Stockport, Cheshire SK3 OLX. Terms C.W.D. only ' Tel . 01-677 2424-7 . Prices correct 
Tel: 061-4284497 Prices excluding Quotations for any types not listed S.A.E. Tele /( when going VAT add '5% Post and Packing 30 p per order 946708 to press Please enclose cheque or posta l order with order. 
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A PROGRAMMABLE THAT THINKS ITS A COMPUTER -
for the price of a good scientific! 

CASIO'S AMAZING NEW 

FX-3500P 
Statistical regreuion and integrals. Non-volatDe 
memories and stores. 

38 fu nctional (non· volatile) steps. 2 programme 
storage capability. Unconditional and conditional 
jumps. 7 (non-volatile) memories; onc indepen-
dent . 6 constant memories. 18 pairs of 
parentheses, nestable in 6 levels. ilCnQjo@o 

000000 
[iJ' E3 '0 '0 '0 b 

61 built-in functions, including : Integrals 
(Simpson's rule). Linear regression. logarithmic 
regression. exponential regression and power 
regression. 

Hyperbolics. sexagesimal and co-ordinates con-
versions. 10 digit mantissa or 10+2 exponent. 
Two silver oxide batteries give approximately 
1.000 hours continuous use with power-saving 
automatic cut-off, with data and memory protec-
tion. 

lIaa •• · 
DaDaa 
DElaaa 
aamaam Dims: 9/32 x 2f x 5+ inches. Supplied with 

leathereue wallet. 

ALL THIS FOR ONLY £22.95 
CASIO FX-2700P Similar to the FX-3500P but without regressional 
analysis and integrals. Single program storage. 8 digit mantissa or 8 digit 
mantissa and 2 digit exponent. 50 built-in functions including cube roots. 
RRP £22.95. ONLY £19.95. 

_-.-_M_-_-_ 
-... _. - ..... 
c':lbbbob 
bbbooo 
DoO'oob 
aua". aauaa 
DDUaa • .,.lIlIa 

CASIO'S SUPERCAlCS! 
FX-8100 

Our best seUing scientific 
46 scientific functions, clock, calendar, alarm, 
countdown alarm, interval alarm timer, 1/100 
second stopwatch with lap timing. 
Clock. Hours. minutes. seconds. am/pm. 
Calendar. Pre·programmed to 1999. Day, date. 
month and yea r. 
Alarm. 24·hour alarm with hourly chimes. 
Countdown alarm. Can be set up to 10 hours. or. 
Interval alarm timer up to 10 hours, or. 
Stopwatch. Measuring net. lap and first and 
second place times in units of 1/ 100 second to 
10 hours. 
Calculator. 8 digits or 8+ 2. 5 level parentheses, 
full access memory. Trigs, logs, hyperbolics. 
standard deviators. co-ordinates and sexagesimal 
conversions. fraction s. %, cube roOlS, pi, sign 
change. register exchange etc. 
Two si lver oxide ban eries last approx. I year 
(continuous). Dims: t x2tx5t inches. Leatherette 
wallet. 

ONLY £24.95. (RRP £27.95) 
Similar models: FX-6I00 £19.95, FX·7100 £24.95. 

BIORHYTHMS ARE BACK! 
BQ-1I00 Biolator, watch and calculator ON L Y £14.95 

Prov. spec: Clock, calendar, 2 alarms, countdown alarm, hourly chimes, 
I/ IQ second stopwatch, calculator. Physical, emotional and intellectual 
biorhythms. * star buy for 1981 * Our best selling watch 
With around 40 functions 
LeO ANALOGUE/DIGITAL 
Alarm Chronograph with countdown 
Analogue. Independent hours and minutes with 
synchronous digital seconds. Dual time ability. 
DiaitaL Hours. minutes. seconds. day and date. 
SlOp.ltch. 1/ 100 second to 12 hours. Net. lap and 

Countdown Alarm. Nonnal and net times to I hour. 
with amazing "Star Burst" flashing display. 
TIme sipal. Half hourly and hourly chimes. Tone 

Resist case. 

AA81 Chrome plated £29.95 
AA81G Gold plated £49.95 
AA82 Stainless steel £39.95 

AA81 
Analogue 
Display 

:r ' 
AA82 
Digital 
Display 

12 MELODY ALARM CHRONOGRAPHS with countdown alarm MI2 Resin 
case/strap £24.95 . MI200 all stainless steel £29.95. 
100 METRE WATER RESISTANT Alarm Chronographs with countdown alarm. 
WIOO Resin case/strap £19.95. WISOC Stainless steel case/ resin strap. £25.95. 
W I SOB Stainless steel case/bracelet £32.50. 
CASIOTONE KEYBOARDS New model: CT 301 14 instruments and 16 rhythm 
voices (RRP £325) £275. CT 201 £245 . MIO £69. 
SEIKO. New calculator watch/stopwatch/FIVE alarms £69.95. 

12 

Send 25p for our illustrated catalogue of Casio and Seiko. 
Include VAT and post and packing. Remember. we will beat 

P R I C E S any lower advertised price by 5'1t1 provid ing the adveniser has 
stocks and we still make a smaJl profit. Just send details and 
your remittance for the lo ..... er amount. 

Send cheques. PO or phone your ACCESS or BARCLA YCARD 
number to : 

T'V ... p .... DCJlt. PW, Beaumont Centrc. 164·167 East Rd .. 
U.:7 CambrodgcCBllDB Tel : 0223312866 

J. BIRKETT 
(Partners: J. H. B irkett, J. L. B irkett) 

Radio Component Suppliers 
25 The Strait, Lincoln. LN2 1JF 

Telephone: 20767 
MULLARD UHF POWER MODULE BGY 21 420·470 MHz 12 Volt Min Power Out 1.2 
Watt 20mW Drive with data ..r. £12. 
MULLARD UHF POWER MODULE BGY 22C 380 To 512 MHz t3 Voll Min Pow", Oul 
2.5 Watt 50mW Drive with data .. £12.50. 
MULLARD UHF POWER MODULE BGY 23 t2 Volt 420 To 480 MHz Min Power Out 7 
Watt 2 .5 Watt Drive with data .. ' £15. 
DISC CERAMICS .luf lBv.w., .22uf 6v.w ... 5uf 25v.w., All at 5p each. 

with circuits at 40p 
each. 
HIGH POWER STUD MOUNTING PtN DIODES 200 Watts Plus at 45p. 
VHF STRtPLlNE NPN TRANStSTOR BF 362 .. 25p. 
EDDYSTONE TRANSMITTtNG VARIABLE 30 +30pl 160pt) • £2.20. 
MULLARD 808 TYPE TRIMMERS 4pf, 20pf. 60pf All at 15p each. 
3/16" COIL FORMERS wit h core at 6 for 2Sp. 
SOLDER-tN FEED THRU·. 6.8pf. 27pf. 300pf. 1000pf All 20p doz. 
VERNITRON FM4 10.7 MH. FILTERS . SOp, 3 for £1. 
VARIABLE AIR SPACED CAPACITOR 10+ 10+ 10pf at 75p. 
X BAND GUNN DIODES with data ii' £1.65. 
X BAND TUNtNG VARACTOR DtODES t To 2pf or 3 To 4ph. 80th £1.65 each. 
X BAND DETECTOR DIODES LIKE SIM 2 . • 15p, lN 23 • 25p. 

VHF POWER TRANSISTOR 45 watt 175 watt FM or SSB 28 Volt 5 Watt Drive 570 8LY 
with data for £8.20. 
HF-VHF POWER TRANStSTOR 587BLY 27 To 70 MHz 40 Watt with data for £3. 
SUB-MINIATURE AtR SPACED TRIMMERS t Opf "' 20pf • 22p. 
BUTTERFLY PRE-SET VARtABLES 25 , 25pf • SOp. 38 x 38pf .• 60p, 38 x 38pf Wide 
Spaced .. 65p. Spindless easily extend. 
VHF LOW POWER TRANStSTORS AF 239 . SOp, BFY 90 .. SOp, 2N 91 B .. 25p, 2N 
5t79 . SOp, 2N 5180 . SOp. 
MINIATURE CERAMIC TAG STRIPS 12 Way .. 15p, 21 Way .. 20p. 
FERRITE BEADS FX 1115 .. 15p doz. t" Long Type ... 6 for lOp. 

CERAMIC PLATE CAPACtTORS 5.6. 6.8. 22. 33. 51. 270 .. 01uf All 20p doz. 
SPECIAL BFY 90 TRANSISTORS in Strip line Package for £1 . 
WtRE ENDED CRYSTALS 28KHz. 28.5KHz Both SOp each. 

2% .. 5p, .12uf 1% .. 
B9A PLUG AND SOCKETS at 25p pair 
50. OC?l TRANSISTORS untested for 75p. 
10X TYPE 10MHz CRYSTALS at SOp each. 
TORROIDAL TRANSFORMERS 240 Input. 30 Volt 3 Amps Out at £3.30. or Type 2 30 
Volt 500mA out at £2.30. 
RENDAR t" SPtNDLE BLACK AND StLVER KNOBS 1" Dia. with handle SOp. 
VARtABLE CAPACITOR 250 +2501 20 +20 +20pf at 75p. 
VHF WtRE ENDED R.F. CHOKES 10 U.H .. 33 U.H" 330 U.H .. All 7p each. 
50. ASSORTED DISC CERAMICS for 60p. 
50. ASSORTED POLYSTYRENE CAPACtTORS fo, 6Op. 

MINIATURE BRIDGES 500 PJV 600mA .. 6 for £1 .15. 
Please add 30p for post and packing. orders over £3 post free . L--__ _ 

L.B. ELECTRONICS 
SPECIAL OFFER: ·5" LED displays. FND500 Full spec. 50p each. larger 
quantities P.OA PI P 25p. 

Battery eliminator 6V 200mA. brand new 9Sp each. pi p 
35p. 5K Multi turn trim pots. PCB Mounting. pack of 14 £2.50. PIP 25p. 
CAPACITOR SCOOP: 1600uf at 10V. 160uf at 25V axial lead 24 at £1 .00 
(mixed). PIP 25p. 
GIVE AWAY: 22 pin low profile Oil socket. gold plated 12p each. 10 at 
£1.00. PIP 25p. 
PEWEC: Mini fans 80mm , 80mm approx. 115V £4.S0. PI P £1.00. 
TANTULUM CAPACITORS: 4.7uf at 25V. 14 for £1.00. PIP 25p. 
LEDS: 2" Red 12p. TIL209 10p. OCP70 2Sp. 2114 (450NS) £1.BS each 
PIP 25p. 270B (450NS) £3 .00, 2526 (Character Generator) £2 .9S . 2716 
Eprom (single rail full spec.) £6.95 PI P 25p. 

*ALL I.C ·s POSTAGE AND PACKING 2Sp* 
*ALL PRICES INCLUSIVE OF V.A.T.* 

*MANY SURPLUS COMf.,UTER BARGAINS* 
ACCESS AND BARCLA YCARD ACCEPTED 

L.B. ELECTRONICS 
11 Hercies Road, HilIingdc;m, Middlesex US1 0 9LS. 

Telephone: (89) 55399. 

100A lk 10k 
METALFILM RESISTORS 

130R lk3 13k 
150R I k5 15k 1% Tolerance, i Watt 
t 60R lk6 16k 
1S0R lkS 18k 
200R 2k 20k 
220R 2k2 22k 
240R 2k4 24k 
270R 2k7 2 7k 
300R 3k 30k 
330R 3k3 33k 
360R 3k6 36k 
390R 3k9 39k 
430R 4k3 43k 
470R 4k7 47k 
510R 5kl 51k 
560R 5k6 56k 
620R 6k2 62k 
680R 6k8 68k 
750R 7k5 75k 

t OOk 
110k 
120k 
130k 
t 50k 
t 60k 
t 80k 
200k 
220k 
240k 
270k 

330k 

470k 

560k 

6aOk 

ONLV4P EACH 820R 8k2 82k 820k 

Minimum order £10 
Minimum 5 pcs per value 

89 Values (E24) 

910R 9kl 91k l M 
Special Offer: 5 PCS of EACH (445 RESIS-
TORSI ONLY £16.S0. 
High Quality. High Stability. High Strength . 
VAT inclusive. Add £1.00 p&p all areas. 

ORlON SCIENTIFIC PRODUCTS LTD. 
10 Wardour St., London W1. 
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AND THERE'S MORE W.HERE THIS CAME FROM 
It's a long time since one of our adverts was presented in 'list' form . but simply because we do not try to squeeze this lot in every time 
doesn't mean that it's not available. Our new style price list (now some 40 pages long) includes all this and more, including quantity prices 
and a brief description. The kits, modules and specialized R F components . such as TOKO coils, filter.; etc. are covered in the general price 
list· so send now for a free copy (with an SAE please). Part 4 of the catalogue is due out now (incorporating a revised version of pt.1) . 

TBAl205 1.00 KB4413 1.95 
LlOO 1.95 KB4417 1.80 
U237B 1.28 TIl'\4420 2.25 
U247B 1.28 KB4420B 1.09 
U257B 1.28 KB4423 2.30 
U267B 1.28 KB4424 1.65 
Ul30lH 0.67 KB4431 1.95 
Ul301N 0.30 KB4432 1.95 
Ul308H 0.96 KB4433 1.52 
Ul308N 0.65 KB4436 2.53 
Ul339N 0.66 KB4437 1.75 
Ul348N 1.86 KB4438 2.22 
LF351N 0.38 KB4441 1.35 

0.76 KB4445 1.29 
Ul374N 3.75 KB4446 2.75 
Ul380N-14 1.00 KB4448 1.65 
Ul380N-8 1.00 NES044N 2.26 
Ul381N 1.81 NE5532N 1.85 
ZN4J9CE 1.95 506000 3.75 
NE544N 1.80 5L6270 2.03 
NES55N 0.30 5L6310 2.03 
NE556N 0.50 5L6600 3.75 
NES6o. 3.50 5L6640 2.75 
NES62N 4.05 5L669O 3.20 
NE564N 4.29 5L6700 2.35 
NES65N 1.00 ICLB038CC 4.50 
NE566N 1.60 M5L9362 1.75 
NE570N 3.85 MSL9363 1.75 
5L624 3.28 HAl1211 1.95 
TBA651 1.81 HAl1223 2.15 
uA709HC 0.64 HAl1225 1.45 
uA709PC 0.36 HAl2002 1.45 
uA710HC 0.65 HAl2017 0.80 
uA710PC 0.59 HAl2402 1.95 
uA7410l 0.66 HAl2411 1.20 
uA7410l 0.27 HAl2412 1.55 
uA7470l 0.70 LF13741 0.33 
uA7480l 0.36 5N76660N 0.80 
uA753 2.44 

7401l-l 
74LSOO 
7401N 
74LSOl 
7402N 
74LS02 

74LS03 
7404N 
74LS04 
740SN 
74LS05 
7406N 
7407N 
7408N 
74LS08 
7409N 
74L5{)9 
7411l-l 
74LSI0 
741lN 
74LS11 
7412N 

7414N 
74LS15 
7416N 
7417N 
7421l-l 
74LS20 
742lN 
74LS21 
7423N 
742SN 
7427N 
74LS27 
7428N 
74LS28 

uA758 2.35 
TBABI0AS 1.09 
TBAB20M 0.75 

0.13 
0.20 
0.13 
0.20 
0.14 
0.20 
0.14 
0.20 
0.14 
0.24 
0.18 
0.26 
0.28 
0.38 
0.17 
0.24 
0.17 
0.24 
0.15 
0.24 
0.20 
0.24 
0.17 
0.30 
0.51 
0.24 
0.30 
0.30 
0.16 
0.24 
0.29 
0.24 
0.27 
0.27 
0.27 
0.44 
0.35 
0.32 
0.17 
0.24 
0.25 
0.24 
0.40 
0.33 
0.24 
0.17 
0.24 
0.74 
0.70 
0.99 

FREQUENCY DISPLAY 7431l-l 
&SYNTHESiSERIC;-- 74LS30 ------------- 7432N 

TCA940E 1.80 5AAl056 3.75 74LS32 
TIl'\J028 2.11 5AAl058 3.35 7437N 
TIl'\J029 2.11 5AAl059 3.35 7438N 
ID\l054 1.45 11C90OC 14.00 74LS38 
TIl'\1062 1.95 LNl232 19.00 7440N 
TIl'\J072 2.69 LNl242 19.00 74LS40 
TIl'\J074A 5.04 MSL2318 3.84 744lN 
TIl'\J083 1.95 _5523 11.30 7442N 
TIl'\J090 3.05 _5524 11.30 74LS42 

1.15 
7444N 1.12 
7445N 0.94 
7446N 0.94 
74LS47 0.89 
7448N 0.56 
74LS48 0.99 
74LS49 0.99 
745lN 0.17 
74LS51 0.24 
745lN 0.17 
7454N 0.17 
74LS54 0.24 
74LS55 0.24 
746(l>l 0.17 
74LS63 1.24 
7470N 0.28 
7472N U.1" 
747lN 0.32 
74LS73 0.38 
7474N 0.27 
74LS74 0.28 
747SN 0.38 
7476N 0.37 
74LS76 0.38 
74LS78 0.38 
7480N 0.48 
7481N 0.86 
7482N 0.69 
748SN 1.04 
74LS85 0.99 
74LS86 0.40 
7489N 2.05 
7490. 0.33 
74LS90 0.90 
7491N 0.76 
74LS91 1.10 
7492N 0.38 
74LS92 0.78 
7493N 0.32 
74LS93 0.99 
7494N 0.78 
7495N 0.65 
74LS95 1.14 
7496N 0.58 
74LS96 1.20 
7497N 1.85 
74LS107 0.38 
74109N 0.63 
74LS109 0.70 
7411(l>l 0.54 
74111N 0.68 

74LS112 0.38 
74LS113 0.38 
74LS114 0.38 
74118N 0.83 
74120. 1.15 
74121N 0.42 
74122N 0.46 
7412lN 0.73 
74LS124 1.75 
74125N 0.38 
74LS125 0.44 
74126N 0.57 
74LS126 0.44 
74128N 0.74 
74132N 0.73 
74I.S132 0.78 
74LS136 0.40 
74LS138 0.60 
74141N 0.56 
74142N 2.65 
7414lN 3.12 
74144N 3.12 
74LS145 0.97 
74147N 1.75 
74148N 1.09 
74LS148 1.19 
74150N 0.99 
74151N 0.55 
74LS151 0.84 

0.64 
74LS153 0.54 
74154N 0.96 
7415SN 0.54 
74LS155 1.10 
74156N 0.80 
74157N 0.67 
74LS157 0.55 
74LS158 0.60 
74159N 2.10 
74160N 0.82 
74LS160 1.30 
74161N 0.92 
74LS161 0.78 
74LS162 1.30 
7416lN 0.92 
74LS163 0.78 
74164N 1.04 
74LS164 1.30 
7416SN 1.05 
74LS165 1.04 
74167N 2.50 

74LS169 2.00 
74170N 2. 30 
74LS170 2.00 
74LS174 1.20 
74175N 0.87 
74LS175 1.10 
74176N 0.75 
74177N 0.78 
74181N 1.65 
74LS181 3.50 
74LS183 2.10 
74184N 1.35 
7418SN 1.34 
74LS190 0.92 
74192N 1.05 
74LS192 1.80 
74193N 1.05 
74LS193 1.80 
74194N 1.05 
74196N 0.99 
74LS196 1.10 
74LS197 1.10 
74198N 1.50 
74199N 1.60 
74LS247 0.93 
74LS257 1.08 
74LS260 1.53 
74LS279 0.52 
74LS283 1.20 
74LS293 0.95 
74LS365 0.49 
74LS366 0.49 
74LS367 0.43 
74LS368 0.49 
74LS374 1.80 
74LS377 1.95 
74LS379 1.30 
74LS393 1.40 

TUNING DIODES -BiU02-(i:-jQ--
BAl21 0.30 
1=10 0.30 
B8204B 0.36 
881058 0.36 
BB109 0.27 
MVMl25 1.05 
B8212 1.95 
KV1210 2.45 
KV1211 1.75 
KV1226 1.95 
KV1225 2.75 
KV1215 2.55 
KV1225 2.75 

SHOTTKY DIODES 
-lN626j"O:-6T-,-

BAl82 0.19 
BA244 0.17 
BA379 0.35 
mlU0610.95 

SIGNAL DIODES 

lNU48 0.06 
lN4001 0.06 
lN4002 0.07 
lN5402 0.15 
0A91 0.07 
AAl12 0.25 
BRIIXES, 
lA/SOV 0.35 
6A/20OV 0.75 

TOKO COILS AND FILTERS 
SEE THE EXTENSIVE SECTION 
IN OUR NEW PRICE LISTS AND 
CATALOGUE 

-FULL E12 RANGE 
7BA series 1uH-1rrif 0.16 

0.19 

0.33 

BC237 0.08 
BC238 0.08 
BC239 0.08 
BC307 0.08 
BC308 0.08 
BC309 0.08 
BC413 0.10 
BC414 0.11 
BC415 0.07 
BC416 0.08 
BC546 0.12 
BC556 0.12 
BC550 0.12 
BC560 0.12 
BC639 0.22 
BC640 0.23 
=775 0.18 
2SA87lA 0.14 
2SD666A 0.30 
2Sa646A 0.30 
2SD668A 0.40 
2Sa648A 0.40 
2SD760 0.45 
2SB720 0.45 
2SC2546 0.19 
2SAJ.084 0.20 
2SC2547 0.19 
2SAJ.085 0.20 

25B753 2.34 
15B723 2.34 
15K133 3.00 
2SJ 48 3.00 
15K134 3.10 
15K135 3.75 
2SJ 50 3.75 
00535 0.52 
00536 0.52 
00377 0.33 
BD378 0.33 
BD165 0.30 
00166 0.31 

CAPACITORS 
All 5mm or less spacing 

CEHAMIC ':IOv 
:lP:l, ) 1-' ) ,41-'7 ,bl'!:! 
8P2 .lOP ,1 ':11-' ,lBP . . 0.04 
22P ,DP ,3)f' ,4 7P 
56P ,68P ,82P ,lOOP .0.05 
150p ,220P ,nop 
330? , 390P ,470P •.. 0.055 
1NO,2N2, 3N3 ,4N7 .. 0.06 
ION (O.OluF) .•. . 0.05 
22N,47N .. •• ....•. 0.06 
100N,22ON .. ••.•.. 0.09 
tQlOLI'J'IIIC CERAMIC 
10N,100N ••....•.. 0.16 
F'EmI'HRJ 
1NO SOWER IN .... 0.09 
POLYESTER (SIEMENS) 
1_ LEAD 5PAONG 
ION,22N,3:JN .•.. • . 0.17 
47N,6aN, 10ON •.•.• 0.19 
22ON,47ON •• • •• ••• 0.22 
lur. ••• ........ • . 0.29 
POLYESTER (GENERAL) 
1_ LEAD SPAONG 
ION, 15N,22N, 33N .• 0.06 
47N,68N,100N .• ... 0.08 
220N •..••....•••• 0.11 
2_ LEAD SPAONG 
220N ,3)ON , 4 7ON •.. 0.18 

5crm L£AD SPACING 
INO,10N,22N ,33N . • 0.08 
lOON .••• ••.•••••• 0.09 
2Crm1 LEAD SPAONG 

• •••••• 0.17 
POLi"S1YRENE 
lOP ,15P,1BP ,22P, 
27P ,47P ,56P ,68P . • 0.08 
100P,laOp ,220P, 
270P ,33OP ,390P ... 0.09 
470P ,68OP ,820P • .. 0.10 
1NO ,lN2 ,lNS,1Na •• 0.11 
2N2,2N7 ,3N3, 3N9 •• 0.12 
4N7 ,5N6,6N8,10N •• 0.13 
TANTALUM BEAD CAPS 

HAl137 1.20 _5525 7.85 ----_______ _ 

BRB series 
100uH-3 3riI 
10RB series 
33nii-121l11H 
10Rfli series 
121l11H-L5H 0.55 

BF194 0.18 
BFI95 0.18 
BF224 0.22 
BFl41 0.18 
BFl74 0.18 
BF440 0.21 
8F441 0.21 
BF362 0.49 
8F395 0.18 
BF479 0.66 
Bf'6795 0.55 
BFR91 1.33 
BFW92 0.60 
BfT95 0.99 
BfY90 0.90 
40238 0.85 

16v: 0.22,0.33, 
0.68,1.0 ••.•••.•• 0.18 
16v : 2.2,4.7,10 • . 0.19 
6v3 , 22,47 ..••..• 0.30 
lOv, 22,100 •• .. •• 0.35 HAl196 2.00 

HAll97 1.00 
TIl'\1220 1.40 
Ul1303 0.99 
Ul1307 1.55 
MC1310P 1.90 
MC1330 1.20 
MC1350 1.20 
HAl370 1.90 
HAl388 2.75 
TIl'\1490 1.86 
MC1496P 1.25 
5Ll610P 1.60 
5Ll61lP 1.60 
5Ll612P 1.60 
5Ll61lP 1.89 

M9<5526 ·7.85 
_5527 9.75 
_55271 9.75 
ICM710GCP 9.55 
ICM7107CP 9.55 
ICM7216B 19.25 
ICM7217A 9.50 
5P8629 3.85 
5P8647 6.00 
95H9DPC 6.00 
HDl0551 2.45 
HD44015 4.45 
HDl2009 6.00 
HD44752 8.00 

5Ll62OP 2.17 
5Ll62lP 2.17 
5Ll62lP 2.24 
5L624C 3.28 
SLl625P 2.17 
SLl626P 2.44 
5Ll630p 1.62 
5Ll64OP 1.89 
5Ll64lP 1.89 
TIl'\2002 1.25 
TIl'\2020 3.00 
uOO24lA 3.05 
UOO 28 3B 1.00 
CAlJ80E 0.70 
CAl089E 1.84 
CAl090AQ 3.35 
CAl123E 1.40 
CAlllOE 0.80 
CAlllOT 0.90 
CAl140E 0.46 
CAl189E 2.20 
MC3357P 2.35 
Ul390o. 0.60 
Ul3909N 0.68 
U'I)9l4N 2 .80 
Ul3915N 2.80 
KB4400 0.80 
KB4406 0.60 
KB4412 J.95 

Please send an 
SAE with all 

4001 
4000 
4002 
4008 
4009 
4010B 
401lAE 
4011B 
4012 
40ll 
4015 
4016 
4017 
4019 
40208 
4021 
4022 
4023 
4024 
4025 
4026 
4028 
4029 
40 )0 
4035 
4040 
4042 

0.17 
0.17 
0.23 
0.80 
0.58 
0.58 
0.20 
0.20 
0.55 
0.55 
0.95 
0.52 
0.80 
0.60 
0.93 
0.82 
0.90 
0.17 
0.76 
0.17 
1.80 
0.72 
1.00 
0.58 
1.20 
0.83 
0.85 

4043 
4044 
4046 
4047 
4049 
4050 
4051 
4052 
4053 
4063 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4077 
4078 
4082 
4093 
4175 
4503 
4506 
4510 
4511 
4512 
4514 
4518 
4520 
4521 
4522 
4529 
4539 
4549 
4554 
4560 
4566 
4568 

4572 
4585 

0.85 
0.80 
1.30 
0.99 
0.52 
0.55 
0.65 
0.65 
0.65 
1.09 
0.56 
0.25 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.90 
0.20 
0.20 
0.20 
0.78 
0.95 
0.69 
0.51 
0.99 
1.49 
0.98 
2.55 
1.03 
1.09 
2.36 
1.49 
1.41 
1.10 
3.50 
1.53 
2.18 
1.59 
2.18 
3.03 
0.30 
1.10 
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78series 0 .. 95 
79series 1.00 
7 8Mser ies 0 .. 65 
7BLseries 0.35 
79L05 0.85 
7B>lJr2C 1.75 
79foGr2C 1.75 
7230l 0.65 
LlOO 1.95 
TrAl412 0.75 
NES55lN 1.25 
Ul317MP 1.48 
Ul337MP 1.48 

8080A/2 7.50 
8212 2.30 
8214 3.50 
8216 1.95 
8224 3.50 
8251 6.25 
8255 5.40 

6800P 7.50 
6810 5.95 
6820 7.45 
6850 4.90 
6852 4.85 

MC2708 7.50 
2114 6.50 
4027 5.78 
2102 1.70 
2\12 3.40 
2>13 7.54 
HM4716 4 .. 50 
8lLS97 1.25 

PIE20 SClfNlER 
PB2720 0.44 

10.7MHZ 2 POLE 1YPES, 5MM RED 0.12 
10MlSA 15!<!1Z IJ<I 2.49 3MH RED a.EAR 0.15 
10.7MHZ 8 RlLE 1YPES, 3MH RED 0.15 
lOM4Bl 15kHz IJ<I 14.50 2.5 X 5191 RED 0.17 
H4402 7.5KHZ IJ<I 15.50 5MM rnEDI 0.15 
10M22D 2.4KHZ SSB 17.20 3HM GO a.EAR 0.16 
HF FIRST FILTER, 3MH GlEEN 0.16 
834F8A 34._z HF 32.00 2.5 X 5191 GO 0.20 

5MM YELLCW 0.15 
3MH YELLGi cr. 0.16 
3MH YELLGi 0.18 
2.5 X 5MM YE 0.20 
5MH rnm:;ERED 0.20 
5MH CM cr. 0.29 
3MH rnm:;ERED 0.19 
2.5 X 5MM CM 0.24 
5MM INFRA RED 0.56 
BPW41 IR lET 1.51 

(t-b spli ts ava ilable ) 
AM'I'X , -
3ed OT 30pF 1J:25U 1.65 
AM,IFM Rl(,-

3ed OT 30pF 1J:25U 1.65 
not TIC :-
f\Jncl 20pF 1J:25U 1.85 
Pairs FM 3 .. 25 IR CPr CPLI! 1.44 
Pairs AM 3.10 5MH cr.IP 0.04 

CRYSTALS 
-j"i:-76e-kioz 2.7;) 

100kHZ 3.85 
455kHZ 5.00 
LOfollz 3.00 
3. 27611MHz 2.70 
4.00OMHz 2.00 
4.19439MHz 2.30 
6. 5536MHz 2.10 
10.0MHz 2.50 
10.6985MHz 2.50 
10.7015MHz 2.50 
10.245Mfiz 2.50 
10.7MHz 3.00 
lL52MHz 2.50 
100MHz 3.00 

3.5 digit 
4 digit 
5 digit 

9.45 I 
8.95 
8.95 

SOlOrIK'i DIaE BA!. 
MIXERS (58Ll=MDl08) 
5BLl 1-50<Mlz 4.25 
SBLl-8 .1-20<Mlz 4.55 
5BLI-X 1O-100_Z 5.75 
5RA! .5-50<Mlz 8.45 
SAAl-l . 1-50CMiz 9 .. 25 
5RA!H .5-50<Mlz 13.35 
5RAl .025-20_z 10.25 

VN66AF 0.95 
2N3866 0.85 

SMALL SIGNAL 

BF256 0.38 
2SKS5 0.28 
2SK168 0.35 
J310 0.69 
J176 0.65 
40823 0.65 
40673 3SlS1 
35K45 0.49 
JSl(51 0.54 
lSK60 0.58 
_6800.75 
BF961 0.70 
BF960 1.24 
lSK48 1.64 

CM161. 
Miniature clock. 
12/24 hr., alarm. 
day. date, 
backlighl. 
All for ..... 9.95 

ALUMIN ELECTROLYTlC5 
RADIAL IVERT. MOUNT) 
luF/""ltage) 
1/63,2.2/50,4.7/35 
10/16,15/16,22/10 
33/6.3 • ••• ..••.•• 0.08 
22/16,33/10, 
47/ 10 •••••••••••• 0.09 
10/63,22/50,33/50, 
47/ 16,100/16 •..•• 0.10 
47/63 ,100/25,220/ 16 
470/6.3 •••..••••• 0.12 
100/63,470/16, 
1000/10 •••.•••••• 0.18 
1000/16,470/63 ••• 0.23 
1000/63,2200/16 •• 0.30 
3300/25 ••••••• •• • 0.69 
1000/ 100 .•••••• • • O.BB 
10000/70 •••. ••••• 3.00 
AXlAL (HORlZ . 1OJNl') 
1/25,4.7/16,6.4/25 
10/16 •.•••••••••• 0.08 
4.7/63,22/10,22/16 
33/16 ........ . ... 0.09 
47/25,100/16 ••• •• 0.10 
100/25 ••••• •••• •• 0.11 
1000/16 •••••••• • • 0.25 
2200/16,1000/25 •• 0.36 
1000/35,4700/16 • • 0.45 
1000/50 •••••.•••• 0.58 

RESISTORS 
0.25W, 5% El2 CARB:X< 
lahm-lOM ••••••••. 0.02 o .25w H El2 METAL FIUI 
Llahm-1M •.•••••• 0.05 
HORlZ CARB:)N 
1_ 1YPE 
1000hms-2M.' ..•••• 0.12 
OORIZ CEI'ME'I' ffiESETS 
lk, 10k ••...••••• 0.27 

ewo PLEASE: Commercial MA terms on application. 
Goods are offered subject to availabilitv. prices subject 
to change· so please phone and check if in doubt. 
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Why the Sinelair 1180 
is Britain's best-sellin, 
Buill: £99.95 
Including VAT, post and packing, free course in computing, free mains adaptor. 

Kil:£79.95 
Including VAT, post and packing, free course in computing . 

This is the ZX80. A really powerful, full-facility 
computer, matching or surpassing other 
personal computers at several times the 
price. 'Personal Computer World ' gave it 
5 stars for 'excellent value'. Benchmark test s 
say it's faster than all previous personal 
computers. 

Programmed in BASIC -the world's most 
popular language -the ZX80 is suitable for 

. beg inners and experts alike. And response 
from enthusiasts has been tremendous-
over 20,000 ZX80s have been sold so far! 

Powerful ROM and BASIC interpreter 
The 4K BASIC ROM offers 

remarkable programming 
advantages: * Unique 'one-touch' key word 

entry : the ZX80 eliminates 
a great deal of tiresome 
typing. Key words 
(RUN, PRINT, LIST, 
etc.) have their own 

* Unique syntax check. 
A cursor identifies errors immediately. * Excellent string -handling capability-
takes up to 26 string variables of any 
length. All strings can undergo all 
relational tests (e .g. comparison) . * Up to 26 single dimension arrays. * FOR/NEXT loops nested up to 26. * Variable names of any length. * BASIC language also handles full Boolean 
arithmetic, condition expressions, etc. * Randomise function, useful for games 
and secret codes, as well as more serious 
applications. * Timer under program control. * PEEK and POKE enable entry of machine 
code instructions. * High-resolution graphics. * Lines of unlimited length. 

Unique RAM 
The ZX80's 1K-BYTE RAM is the 

equivalent of up to 4K BYTES in a 
conventional computer-typically storing 
100 lines of BASIC. 

No other personal computer offers this 
unique combination of high capability and 
low price. 

14 

The ZXBO as a family learning aid. Children of 10 
years and upwards are quick to understand the 
principles of computing-and enjoy their 
personal computer. 

The Sinclair teach-yourself 
BASIC manual 

If the specifications of the Sin clair 
ZX80 mean little to you-don 't worry. 
They're all explained in the specially-written 
128-page book (free with ZX80). The 
book makes learning easy, exciting and 
enjoyable, and represents a complete 
course in BASIC programming -from first 
principles to complex programs. 

Kit or built - it's up to you 
In kit form, the ZX80 is pleasantly easy to 

assemble, using a fine-tipped soldering iron. 
And you may already have a suitable mains 
adaptor-600 mA at 9V DC nominal 
unregulated. If not, see the coupon. 

Both kit and built versions come complete 
with all leads to connect to your 
TV (colour or black and white) and cassette 
recorder. Plug in and you're ready to go. (Built 
versions come with mains adaptor.) 
Practical Wireless, March 1981 
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personal cOIIIPuter. 
M. available for the 1180 ... 
lew 161·BYTE RAM pack 

5iinclair 

Massive add-on memory. Only £49.95. 
The new 16K-BYTE RAM pack is a complete 
module designed to provide you -and your 
Sinclair ZX80-with massive add-on memory. 
You can use it for those really long and 
complex programs-or as a personal 
database. (Yet it can cost as little as half the 
price of competitive add-on memory for 
other computers.) 

For example, you could write an 
interactive or 'conversational ' program to 
show people what your ZX80 can do. With 
16K-BYTES of RAM, they could be talking to 
your computer for hours! 

Or you can store a mass of data - perhaps 
in a fairly simple program-such as a name 
and address list, or a telephone directory. 

And by linking a number of separate 
programs together into one giant, but 
modular, program, you can achieve the same 
effect as loading several programs at once. 

We're also confident that it won't be long 

before you can buy cassette-based software 
using the full 16K-BYTE RAM . So keep an eye 
on the personal computer magazines -and 
brush up your chess perhaps! 

The RAM pack simply plugs into the 
existing expansion port on the rear of the 
ZX80. No wires, no soldering. It's a matter of 
seconds and you don't need another power 
supply. You can only add one RAM pack to 
your ZX80 - but with 16K -BYTES who could 
want more! 

How to order 
Demand for the ZX80 exceeds all other 

personal computers put together! So use the 
coupon to order today for the earliest 
possible delivery. All orders will be 
despatched in strict rotation . We 'll 
acknowledge each order by return, and tell 
you exactly When your ZX80 will be delivered. 
If you choose not to wait, you can cancel 
your order immediately, and your money will 
be refunded at once. Again, of course, you 
may return your ZX80 as received within 
14 days for a full refund . We want you to be 
satisfied beyond all doubt -and we have no 
doubt that you will be. 

- -- -- -- -- ----, 

Remember: all prices shown include VAT, postage and packing . No hidden extras. Please send me: 
Qty Item Code Item price Total 

£ £ 
Sin clai r ZX80 Personal Computer kit(s) . Price includes 
ZX80 BASIC manual. exc ludes mains adaptor 02 79.95 
Ready-assembled Sinc lai r ZX80 Personal Computer(s) . 
Price includ es ZX80 BASIC manual and mains adaptor. 01 99.95 
Mains Adaptor(s) (600 mA at 9V DC nominal unregulated). 03 8.95 
16K-BYTE RAM pack(s) 18 49.95 
Sinclair ZX80 Manual(s) . (Manual free w,ith every 
ZX80 kit or ready -made computer) 06 5.00 

NB . Your Sinc/air ZXBO may qualify as a business expense. TOTAL: £ 

I enclose a cheque/postal order payable to Science of Cambridge Lld for £ ___ _ 
Please print 
Name: Mr/Mrs/Miss ________________________ _ 

Address ____________________________ ___ 

6 Kings Parade, Cambridge, Cambs., CB21SN. le; I 
Tel :0223311488. _____ . ________ 
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SPECIFICATIONS 
Max. Output power 125 wait RMS 
Operating voltage IDC} 50·BO Max 
loads 4·16 ohms 

output stage uses four 115 watt transistors normally onlv 
two wou ld be used. result. a high powered rugged unit 
The PC Board is backJlinted. etched and ready to drill tor 
ease at construction, and the aluminium chassis is 
preformed and ready to use. supplied with all parts 

Frequency response Measured at 100 waits 25Hz-20kHz and circuit diagrams. 
Sensitivity tor 100 watts 400mV @ 47K 
Typical T.H.D. @50watts4ohmsload 0.1 % 
Dimensions 205 x 90 and 190 x 36 mm 
The P .E. power amp kit is a module fo r high power 
applications-disco units. guitar amplifiers. public 
address systems and even high power domestic systems 
The unit is protected against short circuiting 01 the load 
and is sate in an open circuit condition. A large safety 
margin exists by use of generously rated components. the 

125 wall power amp kit £ 9 . 5 0 p&p 

£ 1 . 0 0 plus 20p p&p 

Suitable Mains Power Supply Unit £ 7 50 
sufficient for one power amp • plus £2 .75 p&p 

BUILD A 12 WATTS PER CHANNEL STEREO AMPLIFIER £6 00 
ACCESSORIES AND L.S. KIT EXTRA (not available separately) • 

DIY PACK 1 2 x power amp kits £ 6 00 
lP 11821 preamp module, suitable for • 

ceramic and auxiliary inpu ts plus [1.1 0 p&p 

£8.50 
DIY ACCESSORIES Mains transformer 

smoothing capacitor rectifier 4 x slidec 
controls. for base, treble and volume. 

£3.00 
In easy to build form 

P.C.B.s backprinted, etched 
and drilled ready to use 

DIY PACK 2 2 x power amp kits LPll B4 
preamp module suitable lor magnetic 

ceramic and auxiliary inputs 

DIY SPEAKER KIT Two B" x 5" app"x. 
40hmbass 

plus £1 .15 p&p 

£3.50 
plus ft.60 p&p 

ACCESSORIES: Available only 

12 + 12 WATT AMPLIFIER 
KIT NOTE: lor use with 4to 8 ohms speakers 
With features. To complete you just s.upply 
screws, connecting wIre and solder. Features include din input 
sockets for ceramic cartridge. microphone, tape or tuner . 

twin 
deck mixing. The kit incorporates a Mullard lP1183 pre·amp 
module. plus 2 power amplifier assembly kits and mains power 
supply. Also featured 4 slider level controls, bass and treble 
controls and 6 push bunon switches. Silver ftnish fascia -panel with 
matching knobs. Easy to assemble teak simulate cabinet and ready 
made metal work. For further information instructions are 
available price 50p. Free with kit £ 1 3. 9 5 Size 9Y4" x 83f.t" x 4" approx. 
NOTE: 
for use with 4 10 8 ohms speakers plus [2.5 5 p&p 

BSRchassis 
record deck with 
manual set down 
and return, corn· 
pletewithstereo 
ceramic cartridge 
£8.50 plus [2.75 p&p when 

plus [1.70 p&p 

purchased with amp lifier . Available separate ly £1 0.50 plus [2.75 p&p. 
8" SPEAKER KIT. 2 Phiilips B" app"x. speakers. £4.75 per 
stereo pair plus Cl .50 p&p when pur· 
chased with amplifier. Available 
separalely £6.75 plus [1.50 p&p 
STEREO MAGNETIC PRE·AMP 
CONVERSION KIT all components 
including P.C.B. 10 convert your ceramic 
input on the 12 + 12 amp to magnet ic. 
£2.00 when purchased with kit featured 
above. £4.00 separately inc 

OFFER! SAVE MONEY 12 + 12 amp kit. BSR 

PRACTICAL ELECTRONICS 
CAR RADIO KIT £1 0.50 

- Euy to build - 5 plISh button tuning 
- Modern styting design - All new unused components 
- 6 Wltt output - Ready etched & punched P .C.B. 
-Incorporates suppression circuits - Now with lape input socket 

All the electronic components to build the radio, you supply only 
the wire and solder as featured in the Practical Electronics March 
issue. Features: Pre-set luning with five push button options. 
black illuminated tuning scale, with matching rotary control knob s, 
one. combining on/off volume and tone-conlrol. the other for 
manual tuning, each set on wood simulated fascia. 
The P.E. Traveller has a 6 watts output. neg ground and incor· 
porates an integrated circuit output stage, a Mullard IF module 
LP 1181 ceramic filter type. pre·aligned and assembled and a Bird 
pre-aligned push button tuning unit. The radio fits easily in or 
under dashboards. 
Complete with instructions. 

16 . 

CONSTRUCTORS PACK 7A 
Suitable stainless steel fully retractable locking aerial and 
speaker (approx. 6" x 4") is £1 95 per pack. 
available as a kit complete • p&p Cl.OO 
Pack 7 A may only be purchased at the same time as Pack 7 

NOTE: Constructor's pack 7A £ 15 20 
sold complete with radio kit • including p&p. 

rEA TURED PROJECT IN PRACTICAL ELECTRONICS. 

30 + 30 WATT STEREO AMPLIFIER 
BUILT AND TESTED 
Viscount IV unit in teak simulate cabinet silver fini shed rotary controls 
and push buttons with matching fascia. red mains indicator and stereo 
jack sockel. Functions switch formic magnetic and crystal pickups, tape 
and auxiliary. Rear panel features fu se holder. DIN speaker and input 
socket 30 + 30 watts. RMS 60 + 60 watts peak for use with 4 to 8 ohm 
speakers. Size 14Jf4 " x 10" approx. 

READY TO PLAY £32.90 6U

;op&p 

323 EDGWARE ROAD. LONDON W2 
21 c HIGH STREET. ACTON W3 6NG 

NOTE: 

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

All items subject to availability . Price COffect at 
1.2.8 1 and subject to change without notice. 
For further informalio" send for instructions 

20p plus stamped addressed envelope. 

Persons under 16 years not served without parent's authorisation. 

at time of purchase of Bargain Packs 

BSR Manual single play 
record deck with auto return and 
cueing lever. Fitted with stereo 
ceramic canridge 2 speeds with 45 
rpm spindle adaptor ideally suited 
for home or disco use . 

PHILLlPS RECORD PLAYER 
DECK GC037 
Size approx 151f4" x 12Y," 

,,-.-"---- -, 

. ! ·71 : - -

Hi Fi record player deck. 2 speed, 
damped cueing, aula shut· off, belt 
drive with floating sub chassis to 
minimise acoustic feedback. Corn· 
plete with GP401 stereo magnlttic 
cartridge-LIMITED STOCK. 
UNBEATABLE OFfER AT 

ARISTON PICK UP 
Ariston pick·up arm manufactured in Japan £ 11 . 95 
Complete with headshell. 
Listed price over [30.00 OUR PRICE plus [2.50 p&p 

100 WATT 
MONO DISCO 
AMPLIFIER 
Blushed aluminium fascia and rotary controls 
Size approx 14" x 4" x 10 Y.. . Five vertical slide 
controls. master volume. tape lever I, mic level. deck 
level. PLUS INTER DECK FADER lor perlect graduated change 
from record deck No. 1 to No. 2. or vice versa. Pre fade level 
controls (PRl) lets YOU hear next disc before £ 7 6 .00 
fading it in. VU meter monitors output level. 
Output 100 walls RMS 200'walls peak plus [4.00 p&p 

50 WATT MONO DISCO AMPLIFIER 
Size appox 1311" x 51f4" x 6)(.' . 50 wans rms. 100 waits peak 
output. Big features include two disc inputs, both for ceramic 
cartridges, tape input and microphone input. level mixing controls 
fitted with integral 
push·pull switches. 
Independent bass 
and treble controls 
and master volume 

£30.60 
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Pot Pourri 
AS THIS is being written, just before Christmas 1980, there is 
much discussion and argument among the ranks of the candidates 
for the latest RAE. The May exam went off quite quietly, but the 
December one seems to have stirred up a real hornets' nest. City & 
Guilds have already announced that one question is void, because 
the correct answer was not among the options offered. If 
disgruntled examinees are to be believed, there were more 
problems than that. 

Last week two announcements of interest to radio enthusiasts 
were put out by the Home Office. One, concerning radio control 
and metal detector licensing, is reproduced in full elsewhere in this 
issue . The other, concerning Open Channel, effectively says you 
can have 928M Hz now, without licensing restriction, but if you 
want a lower frequency band, to achieve longer range, this will 
have to be looked into at greater length . Or, as the more cynical put 
it, CB on Home Office terms or not at all (legally, anyway). 

I don't believe some of the estimates of the number of illegal CB 
users in the UK, put out by its devotees. The highest I've heard is 
1·5 million, but you only have to do a little arithmetic and keep 
your eyes open to realise this must be wrong. For example, there 
are perhaps 20000 amateurs operating mobile in the U K. Even in 
London, I think that there are more "obviously amateur" antennas 
visible on cars than there are "obviously 27MHz CB" ones. If, for 

the sake of argument, you allow that perhaps only 50 per cent of 
CB rigs are llsed mobile, and that perhaps 90 per cent of mobile CB 
users sllccessfully camouflage the fact, that would still put the 
number of CB rigs at under 400 000. Similar arguments can be put 
forward on the basis of the number of road vehicles registered in 
the UK . 

My guess-and it is a guess-is around a third of a million. Still 
a large number, and undoubtedly growing, though more and more 
CBers are "going legit" as licensed radio amateurs. Have we 
reached the stage where 27 M Hz CB is here to stay, no matter what 
the Government does? I don't know, but maybe the long-awaited 
35MHz allocation to radio-controlled model aircraft is a clue to 
Home Office thinking on this point. I think it's fairly obvious to 
everyone that there is no "ideal" frequency for CB, but my own 
feeling is that the proposed extremes of 27MHz and 928MHz are 
even less ideal than some of those bands between. 
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Licence Changes 
Confirmed 
As mentioned in the " News" column 
on page 19 of the October 1980 issue, 
it was reported that the Home 
Secretary, Mr Whitelaw, proposed to 
introduce changes in the licence 
regulations for certain low-powered 
devices. The changes have been con-
firmed and will take effect from 1 
January 1981. 

Unfortunately, the announcement, 
issued 18 December 1980, came 
much too late for specialist publica-
tions like Practical Wireless to notify 
their readers of the changes, prior to 
the date of effect. 

I am reproducing verbatim, the an-
nouncement which was headed " Ex-
emption of Low Powered Devices from 
Licensing." 

" From 1 January 1981 users of 
model control equipment and metal 
detectors/ pipefinders will no longer 
need to be licensed under the Wireless 
Telegraphy Act 1948. This fulfils a 
commitment given by the Home 
Secretary on 14 July 1980. The Home 
Secretary said then that the proposal 
would "lead to less bureaucratic 
control and to greater freedom for 
ind ividuals." 

At the same time an additional fre-
quency (35 ·005MHz to 35 ·205MHz) 
is to be made available for model 
aircraft control. 

The licence fee for the use of model 
control equipment is £2 ·80 for a five 
year period. Just under 93000 
licences were in issue at the end of last 
year, and when the exempting regula-

CB Decision Soon? 
In the House of Commons on Thursday, 
18 December 1980, the Home 
Secretary, Mr Whitelaw, replied to a 
question from Mr John Butcher 
(Coventry South-West) concerni'ng the 
consultation document on Ope n 
Channel radio . 

Mr Whitelaw said : "The responses 
to the consultation document fell into 
two categories. On the one hand there 
were a large number of individuals who 
wanted citizens' band radio at 27MHz 
to be legalised. On the other hand the 
electronics industry and institutions 
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tions come into force, existing licences 
will be formally revoked . In exempting 
the equipment from licensing regula-
tions, a simplified form of the existing 
conditions will be used, so that fre-
quency and power output requirement 
will remain unchanged. 

The licence fee for pipefinders and 
metal detector equipment is £ 1 -40 for 
five years. The number of licences in 
issue at the end of 1979 was 150000. 

The Home Secretary has 
emphasised that exemption of metal 
detectors would not absolve users in 
any way from the need to obtain 
permission to enter, search and dig 
land and to keep off protected 
archaeological and other sites. 

The equipment will no longer be 
subject to the type approval procedure, 
so the exempting regulations will set 
out the simple technical condit ions that 
will have to be met in order to avoid 
interference to other radio users. 

These conditions will be framed so 
as to cover all existing type approved 
equipment. 

Technical Note 
Metal Detector and Model Control 

Equipment are exempted from the re-
quirement of a Licence subject to the 
following terms : 

M etal Detectors 
1. A metal detector shall be used only 
with emissions at a fundamental fre-
quency within the frequency band OHz 
to 148· 5kHz. 
2. The strength of the electric field of 
emissions shall not exceed 3000 
microvolts per metre measured at a 
distance of 6 metres. 

representing other interests such as 
broadcasting strongly advocated fre-
quencies higher than 27MHz. It is clear 
that all these alternatives, other than 
928MHz, would cause great inter-
ference to television and hi-fi equip-
ment. I am therefore disposed to 
allocate frequencies to Open Channel 
radio in the neighbourhood of 930MHz 
for this purpose and I am considering 
whether it would be possible to exempt 
the facility from licensing if certain con-
ditions are met. This should give British 
manufacturers an attractive oppor-
tunity to develop new products having 

3. The strength of the electric field of 
the spurious emissions produced by a 
metal detector shall not, insofar as 
those emissions are within the fre-
quency band 148· 5kHz to 6 ·5MHz ex-
ceed 100 microvolts per metre when 
measured at a distance of 6 metres. 
4 . The use of a metal detector shall 
not cause undue interference with any 
wireless telegraphy. 

Model Control Equipment 
Model control equipment shall be 

used only: 
1. With emissions which are within 
the 26 ·96MHz to 27 ·28MHz band or 
the 458·5MHz to 459 ·5MHz band. 
2. With a maximum mean power not 
exceeding 1 ·5 watts in the 26 ·96MHz 
to 27 ·28MHz band and 0·5 watts in 
the 458 ·5MHz to 459 ·5MHz band. 

Notwithstanding these provisions 
model control equipment designed 
solely for the purpose of controlling the 
movement of a model aircraft may be 
used with emissions which are within 
the frequency band 35 ·005MHz to 
35 ·205MHz and with a maximum 
mean power of 1·5 watts. This is an 
additional band not previously 
available. 

The use of model control equipment 
shall not cause undue interference with 
any wireless telegraphy. 

The use of model control equipment 
shall be subject to the condition that it 
is made available for inspection if so 
required by any person authorised for 
the purpose by the Secretary of State. 

Home Office, 50 Queen Anne 's 
Gate, London SW1H 9AT. Tel:01-213 
3030/4050/5050. 

the potential of a wider market through 
international standardisation. 

The responses to the consultation 
document showed that there are many 
people who advocate a system, such 
as 27MHz, with a greater range than 
that which Open Channel on 930MHz 
would provide. I remain concerned 
about the likely interference to other 
users if a service operating at a much 
lower frequency were introduced, but I 
intend to continue consultations to ex-
amine this question further. 

I shall announce final decisions on 
all these matters as soon as I can." 

Practical Wireless, March 1981 
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Exhibition 
The Northern Radio Societies Associa-
tion will be holding their annual exhibi-
tion on Sunday, 29 March 1981 , in the 
Lancaster Suite at Belle Vu e 
Manchester, commencing at 1030hrs. 

Following the success of last year's 
exhibition , at which over 5000 people 
attended, many more trade stands 
have been booked, including a number 
of companies in the home computer 
market. 

Further details from: The Secretary, 
Chris Marcroft G4JAG, 24 Lancaster 
Avenue, Ramsbottom, Bury, Greater 
Manchester BLO 9QA. 

New Catalogue 
Maplin announce the availability of 
their 1981 catalogue. 

The 320 page catalogue lists 5540 
items (1022 new lines) and carries 
over 2000 photographs and line 
drawings. 

Available from W. H. Smith, priced 
£1 ·00 or £1 ·25 by mail inland from : 
Maplin Electronic Supplies Ltd., PO 
Box 3, Raleigh, Essex. 

On the Move 
Tri-tronic Marketing Ltd., have moved 
to ne'w premises, the move should 
enable the company to provide an even 
better service for its customers and 
also increase its product range. 

The new premises are at : 9 Badby 
Leys, Rugby, Warwickshire CV22 5RB. 
Tel: (0788) 812895. Telex remains 
unaltered at 312137 manmar G. 

Following the success of last year's 
crease of personnel Transam, manufac-
turers of Triton personal computer 
systems, are moving to new premises. 

Both Transam and TCL Software will 
be operating from their 'new address 
from 1 August 1980, the transfer from 
12 Chapel Street having taken place 
during July. Transam can still be con-
tacted on ° 1-402 8137, extra sales 
lines have been installed, they are 01-
405 5240/2113. The telex number 
remains the same-444198. 

The new premises are opposite the 
Ministry of Defence at: 59/ 61 
Theobalds Road, London WC 1. 
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Amateur Radio in 
Hospital 
After a recent spell in hospital , our 
well-known contributor Fred Judd 
G2BCX has provided the following 
notes for the possible benefit of other 
readers. 
" Providing permission is obtained in 
advance, there is usually no objection 
to the use of amateur radio 
transmitting equipment by licensed 
operators during a spell in hospital. 
However, there are certain rules that 
must be observed , aside from obtaining 
permission in the first place. Small 2 
metre equipment is the obvious choice 
except in cases where the stay in 
hospital may be for a very considerable 
time, e.g., in a hospital or home for the 
handicapped. 

Permission for use of radio or indeed 
any electrical equipment should be ob-
tained as far in advance as possible 
from the Unit Administrator and/or Dis-
trict Works Offi cer c/o the hospital con-
cerned. This is important in hospitals 
where sensitive electronic equipment 
is in use, for example, operating theatre 
life support systems and in intensive 
care units, etc. It is vital that radiation, 
however low, cannot cause inter-
ference . Tests with respect to this are 

EDXC 1981 Conference 
The European DX Council will be 
holding their 15th annual conference 
between 22 and 25 May at Berne, 
Switzerland . 

The cost of the conference will be 
275 Swiss Francs, and application 
forms can be obtained from EOXC, PO 
80x 4, St Ives, Huntingdon, Cambs 
PE17 4 FE, for the cost of return 
postage or one IRC. The closing date 
for applications is 27 February 1981 . 

Wavemeter 
We understand that Packer Com-
munications, manufacturers of the 
WM -2A Wave meter announced in 
Production Lines in our November 
1980 issue, plan to be back in opera-
tion by March, and will be showing 
their wares at amateur radio rallies 
during 1981 . 

absolutely essential and hospital staff 
will normally be willing to co-operate . 

It is also essential that any equip-
ment connected directly to a mains 
socket (usually available at bedsides) 
meets electrical standard safety regula-
tions. This aspect can be checked by an 
appropriate member of the hospital 
staff. Providing such equipment takes 
negligible power from the mains, e.g., a 
small charger unit for a portable 
battery-operated 2 metre hand-held or 
low-power mains operated TX/ RX 
there may be no charge for the elec-
tricity consumed. Check on this. 

The following conditions concerned 
with actual operation are recommen-
ded : 

1. Use lowest transmitting power 
possible. Your hospital may not be too 
far from a repeater station. 
2. Have regard for other patients by 
using an earphone for listening (or 
mic/earphone). and keeps voice level to 
a minimum when talking . 
3. Close down immediately if asked to 
do so. 

The writer is indebted to Senior Staff 
Members of the Norfolk and Norwich 
Hospital , Norwich, for guidance on the 
above." 

New Service Dept. 
Leeds Amateur Radio have opened a 
new service and mail order department 
at 60 Green Road, Meanwood, Leeds 
LS6 4JP. Tel: Leeds (0532) 782224. 
Their retail shop at 27 Cookridge 
Street, Leeds LS2 3AG. Tel: Leeds 
(0532) 452657 remains in operation. 

Can I Help Youl 
Are you the secretary, organiser or 
general dog's body of your local radio 
club or any other group whose func-
tions may interest readers of PW. If so, 
let me know and I will endeavour to 
publicise your rally, get-together 
whatever, through this column. 
Remember though, we compile the 
magazine some time ahead of publica-
tion day (e.g. this note was written in 
December) , so, the earlier I can have 
details, the better. 

Alan Martin 
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The loop antenna is an established part of receiving ap-
paratus for m.w. DXers throughout the world. With tuned 
resonance and directional pick-up, it is possible to 
minimise both adjacent and co-channel interference, allow-
ing optimum wanted signal resolution. 

A study of loop parameters indicates that voltage out-
put increases with area, number of turns and effective "Q" 
of the tuned circuit. However, since loop size is generally 
governed by convenience and the turns count is deter-
mined by tuning range, the "Q" of the circuit is the only 
parameter easily varied. It follows, therefore, that any in-
crease in "Q" produced by an externally connected "Q"-
multiplier not only makes the aerial more selective but 
creates useful sigl)al voltage gain. 

This article describes a simple remotely controlled "Q"-
multiplier which increases signal gain by some 10dB to 
20dB when used with existing aerials. 

There are also notes on loop/multiplier performance 
with various sizes of antenna, details of a spiral loop for 
optimum reception and some general comment based 
upon experimental work. 

Circuit Description 
The "Q" -multiplier was designed specifically for loop 

aerials and satisfies the following requirements: 
(a) it should clip onto a loop without any need for coupling 
windings, 
(b) should not modify tuning range, 
(c) must be capable of smooth operation throughout the 
m.w. band,and 
(d) be remotely controlled yet isolated from supply cable 
rJ. to preserve loop directionality and null points. 

The circuit is shown in Fig. 1. 
The signal at A is fed to G I of Tr I, a unity gain, self-

biased, common source m.o.s.f.e.t. stage, and the inverted 
output developed across R I directly coupled to Tr2. This 
is a common emitter amplifier which inverts the signal 
again and produces an output across L2. The voltage 
across L2 is in phase and amplified compared with the 
signal at A. A minute portion of this output is returned to 
terminal A as positive feedback, counteracting losses 
within the loop and creating signal gain. 

Components R3 , R4 and Lt filter the output ofTr2 and 
produce feedback for the low frequencies in the band while 
capacitance Cf is responsible for feedback at higher fre-
quencies. Though Cf does not exist as an individual com-
ponent it is shown in Fig. 2 to represent the small 
capacitance formed by two parallel copper Veroboard 
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tracks. The values of Cf, R3, R4 and L2 are in balance for 
a loop capable of full m.w. coverage with a 36SpF tuning 
capacitor and produce similar levels of gain throughout 
the band. 

Power is fed down the twin flex used for signal coupling 
between loop and receiver. The entire amplifier is allowed 
to float isolated at r.f. by L3 and L4, thus maintaining the 
naturally balanced electromagnetic induction potentials 
across the tuning capacitor. C3 and C4 provide d.c. block-
ing at the loop and receiver. 

The effective "Q" is controlled by overall amplifier gain 
and varied remotely by adjustment of supply current with 
potentiometer R6. Variation in "Q" from less than 1 00 to 
greater than 1000 is possible and R 7 is included to centre 
the useful portion of rotation on R6. 

When R6 is high and the amplifier current low Tr 1 will 
conduct. However, Tr2 will be unable to produce rJ. gain 
until sufficient voltage is developed across RI to overcome 
Vbe and the voltage drop across RS. This ensures that, 
even with low gain settings, Tr 1 operates linearly and does 
not produce cross-modulation from powerful adjacent 
channel transmissions. 

CONSTRUCTION 
RATING BEGINNER 

BUYING GUIDE 
Constructors should have little difficulty in 

obtaining the components for this project. The 
local hardware shop should have the wood strips 

and Electrovalue Ltd. can supply all the 
remaining components 

Practical Wireless, March 1981 
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Fig. 1: Circuit diagram of the 
"Q" -multiplier 

Construction and Testing 

Tuned loop 

I 
Coupling 

turn 

Construction is as simple as the circuit itself, using 
readily available components mounted on a O· 1in matrix 
copper stripboard. It is recommended that only the parts 
listed and the layout shown in Fig. 2 are used for 
this design, as any deviations may reduce operational 
efficiency. 

Fig. 3 shows the strip cutting points and terminal pin 
positions on the Veroboard. When all cuts have been 
made, mount and solder the components taking care to 
correctly identify transistor and capacitor leads. 

The potentiometers, battery source, receiver and twin 
flex connectors should be housed in a convenient box. 

After construction and checking, a test with R6 and R 7 
at their mid-positions should show a current of around 
1 mA. If the current is less than 500flA or greater than 
1·5mA you have a problem. 

If the current drain is acceptable the presence of 
plier gain may be checked by connecting terminals A and 
B to an isolated m.w. ferrite rod, coil and tuning capacitor 
combination. Turn R6 and R 7 to minimum resistance and 
note _.interference on a closely proportioned portable 
receiver as the combination is tuned. Whistles indicate 
correct operation and should cease as R6 and R 7 are 
turned to maximum resistance. 
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Loop Connection 
If the "Q"-multiplier works with a tuned ferrite aerial, 

then it will function with a loop. Components specified are 
suitable for use with medium size aerials ranging from 
O·25m2 to 5m2, but slight changes will accommodate all 
m.w. coils. 

Terminal B must be connected to a centre tap, plus or 
minus half a turn, made by baring the wire. Terminal A 
may be linked to the start or finish of a solenoid-wound 
loop, but when used with a spiral must be connected to the 
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This picture shows the main com-
ponents of the "Q"-multiplier 
mounted on a piece of Veroboard. 
This unit is fitted to the centre of 
the spiral loop antenna together 
with the tuning circuit. Note that 
L5,6, C4, R6,7 and S1 are housed in 
a small plastics box near the 

receiver 

"jJJ ,f/) GS.l0.18 P8.21.33 
HS.lO QS.20 
16.12.21 .33 Rl0.15 
Jl0.13 55.18.29.33 
L29.33 
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Fig. 2: Veroboard layout of the 
"Q"-multiplier circuit. Take great 
care to get the track breaks in 

exactly the specified positions 
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outer end so that the flux from the driven turns envelops 
the remainder. 

For receiver coupling with all "Q"-multiplier driven 
loops, try a single turn 25cm square wound centrally to 
minimise tuned circuit damping and prevent rJ. stage 
overload by the amplified signal. 

When used with coils or loops smaller than 0·25m 2, R3, 
R4 and Ll may have to be removed to smooth the transi-
tion between positive feedback and the onset of oscillation. 
Cf should then be adjusted at low frequencies to provide 
just enough feedback for oscillation. 

With loops larger than 5m2 Cf may have to be in-
creased, either by lengthening the Cf connected strips or 
by adding extra capacitance, say IpF to 5pF. With very 
large loops try reducing R3 to 22kO. 

The "Q"-multiplier peaks sensitivity not only to signal 
pick-up but to changes of both capacitance and induc-
tance. Small variations have a large effect on voltage out-
put and therefore the tuning drive should have a minimum 
36: I reduction gearing. The variable capacitor should be 
isolated either by cord drive or an insulated shaft and 
the loop winding must be well supported to prevent wire 
vibration and flutter. 

Results 
Having covered construction and detail, some notes 

from experimental work will illustrate the versatility and 
performance. 

A small loop 25cm square of 20 turns of miniature 10 x 
O·lmm insulated wire solenoid-wound over 5cm tuned 
over the m.w. band with a Jackson 365pF variable 
capacitor. The "Q"-multiplier produced a useful output 
similar to that of a standard seven turn 1 m sq uare loop. 

This little antenna was certainly useful for desk top DX 
reception though since the width-to-depth ratio was only 5, 
signal nulls were very shallow. It would pull in Canada 
and the USA when the path was open but loop tuning and 
multiplier gain setting were critical. 

Medium Size Loop 
A medium size loop Im square with 10 turns of 10 x 

O·lmm wire spaced over 12·5cm tuned from 510kHz to 
1640kHz with the 365pF capacitor and "Q"-multiplier 
connected. Width-to-depth ratio was a little better at 8, 
though still not good enough for good nulls. Signal output 
was however more satisfactory than that from an outdoor 
loop of two turns 2·5m x 7m with a parallel connected 
twin 365pF variable capacitor. It was possible to tune ac-
curately with a 36: I drive and adjust the bandwidth to suit 
each signal by varying the "Q"-multiplier gain. 

The 2·5m x 7m aerial was of larger area than 
necessary to ensure that demodulated noise in a good 
receiver was predominantly background interference and 
not noise from the receiving system itself. This view was 
reinforced by observation of non-improvement in signal-
to-noise ratio with loop "Q" increase. Again bandwidth 
could be varied with multiplier gain but the most startling 
feature here was loop field intensity. 

This antenna was mounted on an outside wall, and with 
multiplier operation it was possible to tune into St John 's, 
Newfoundland on many nights from 2300 GMT on a six-
transistor clock radio in the house or garden within six feet 
of the loop plane. 
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One serious disadvantage of the outside loop however, 
was that the wire fluttered in the wind and eventllally 
stretched. The flutter was apparent on the a.g.c.lines and 
audio when multiplier gain was set high for a narrow 
bandwidth. 

These results led to a basic set of conclusions for op-
timum loop design. It should be of medium size and fitted 
with a "Q" -multiplier to ensure that received noise pre-
dominates receiving system noise. It should be mounted 
indoors and have a high width-to-depth ratio for good 
rotational nulls. 

A Spiral Aerial 
A simple to construct, eight turn, 1·5m diameter, oc-

tagonal spiral loop evolved from these conclusions and has 
become a trusted part of the author's DX system. 

It is constructed from four 6ft pieces of finished 30mm 
x 6mm ramin hardwood which may be purchased from 
most good d.i.y . shops. Dimensions are not critical in case 
exact sizes cannot be found but the wood must be thin. 

Cut three pieces 1·5m and one I· 7m long, and drill a 
4mm hole in the middle of each. Pencil mark a line 
74·5mm from the centre on both sides of every piece and 
then mark inwards at 10mm spacing for an eight turn 

* components 
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Whether you are : just starting, 
taking an R.A.E. course, just 
licensed, or an old timer, SMC 
has something for you .. . . And at 
our LOWEST ever prices. 
Advertised PRICES on this page 
INCLUDE VAT at 15%, 
INCLUDE SECURICOR speedy 
delivery and INCLUDE A TWO 
YEAR WARRANTY (remember 
as Yaesu Musen UK distributors 
our guarantee is FACTORY 
BACKED). 

From 30MHz to 150KHz (lower 
at reduced spec.) in 1 MHz bands. 
SSB, CW, AM, FM . On 10m and 
with a convertor the NBFM 
detector with squelch plus a 
noise blanker opens new 
horizons. 
4 filters fitted as standard! SSB, 
2·7KHzand FM 15KHz. For AM, 
3 positions! Narrow 2·7KHz, 
Medium 6KHz and Wide 12KHz, 
with tone control. and switchable 
AGC. 

We take ACCESS AND 
BARCLAYCARD OVER THE 
PHONE, offer attractive HP 
(including a FREE FINANCE 
SCHEME on many regular pric-
ed items) on application, and 
have branches and agents con-
veniently situated across the 
country plus the bigget mail 
order department right in Totton. 
Whatever your requirements 
SMC ... your single stop service. 

FRG7700 * 150kHz-30MHz no gaps * SSB-CW-AM and FM * Up-conversion no preselector * 12 channel memory option * Mains and 12 volts dc option * Clock/timer built-in 
No preselectors! Up conversion 
with a 48MHz crystal filtered IF 
plus dual PLL system provides 
automatic selection of the input 
bandpass filter direct from the 
band selector or memory. 
The inbuilt quartz clock! 
programmable timer has battery 
back-up. 
12 frequencies anywhere within 
the range may be stored by 
simply touching the M button, no 
preselector adjustment, no range 
switch adjustment. The memory 
is tunable by t. 1KHz and is kept 
alive year long by 3 'AA' dry cells. 

FRG7700 £309FRG7700M £389 

• 
FRG7 £199 

O.5-30MHz General Coverage Receiver. 
230V AC. 12V DC. + Battery pack. AM/ SSB. 

PRICES INCLUDE VAT @ 15% 

___ : .. 'l ;. .-.! -. - - - ---- =8: - ..... 

- .. _ 00 • • 
FRG7000 £259 

5-30M Hz General Coverage Receiver. 
230V AC. AM/5SB Timer. digital. 
AM/ SSB. 

FREE SECURICOR DELIVERY 

FT/FP200 £345 
IO-SOm. SSB. CW. ISOW PIP C/W FP200 

AC PSU/speaker 

FT901 DM £715 

'. 
; i\ If 

"l!'; 

FT101ZD £515 
IO- 160m. SSB. CW. AM. Digital 6 bands 

model. (Analogue version £445.) 

FT107M £625 
160- IOm + 2 Aux. SSB. CW. FSK. AM. 
Memory option. Deluxe 6 band model. 

2 YEAR DISTRIBUTOR WARRANTY 

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. Agents 
G3ZUl Stourbridge (03843) 5917 
GMBGEC Edinburgh 10316651 2420 

::056 

GW3TMP Pontybodkin 10352871 846/324 
GW8EBB Swan.a. (0792) 872525 
GJ41CD St. Saviour (0534) 26788 
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S.M.C. (Leeds) BRANCH 
LEEDS. 
Colin Thomas. G3PSM 
257 Otley Road, 
Leeds 16. Yorkshire. 
Leed. 10532) 782326 
9-5.30 Monday-Saturday 

S.M.C. (Jack Tweedy) LTD 
CHESTERFIELD. 
Roger Baines. G3YBO 
79 Chatsworth Road . 

9-6 : Tuesday-Saturday 

S.M.C. (Jack Tweedy) LTD 
WOODHALL-SPA. 
Jack Tweedy. G3ZY 
150 Horncastle Road, 
Woodhall Spa . Lincolnshire 
Wood hall Spa (0526) 52793 
9-5 : TUBs-Sat (. appointments) 
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SOUND ADVICE - SOUND VALUE 
A GOOD STA RT is essentia l to short wave listening and expert advice is important in achieving this - So here 's some - If you've 
made up you r mind to buy a receiver you should be aware it will perform only as well as the antenna it sees. The old adage 
regarding wi re antennas " As long and as high as you can" is still good, but at best is only good for PEAK PERFORMANCE on one 
or two frequencies, at worst none. 
Whichever frequ ency you tune your receiver to, for PEAK PERFORM ANCE on all frequencies you need good matching between 
your Rece iver and Antenna to hea r the best from it. If you plan to listen on the high frequency bands up to 30MHz then you know 
you can' t have an antenna for every frequency! Or can you? - Well , not qu ite I BUT we cal , offer you MUCH IMPROVED 
PERFORMANCE from your receiver by using an antenna tuning unit, that w ill electrica lly change the length of you r antenna to 
match the frequency you se lect - In other words - A MATCH AT ALL FREQUENCIES. 
You' ll see many antennas being advertised under gimmicky names, but when it comes down to it they're on ly random wires or 
odd configurations. At the end of the day, if you're expecting the perform ance the manufacturers specified, then you ' ll sti ll have 
to buy an antenna tuning unit. 
Tell you what we' ll do - we' ll prove it to you - we'll give you one ABSO LUTELY FREE w hen you buy you r FR G 7 or FRG 7700 
and we' ll give you complete advice on an antenna to sui t your available space, which should on ly cost you a coup le of pounds l 
So let's put the offe r in big print for you ! 

1 VAESU FRG 7 + AMTECH 200 ATU 
1 VAESU FRG 7700 + AMTECH 300 ATU 

V AT included 

£199.00 
£309.00 

W hat's the difference between the Amtech 200 and Amtech 300? Well both will tune any random length of wire but the Amtech 
300 will do a littl e extra - it w ill al so tune co-axial fed an tennas - Their normal se lling price? The Amtech 300 £39.95 - The 
Amtech 200 £29.95 - What can you lose] So get cracking MAKE A GOOD START! HAVE PEAK PERFORMANCE FROM THE 
OFF. 

JAYBEAM - HYGAIN - BANTEX - AMTECH - CUSHCRAFT - SWAN - ATLAS 
and 50 other major lines - all ex stock 

AMCOMM SERVICES 
194A NORTHOLT ROAD, SOUTH HARROW, MIDDX. 

Tels: 01-8641166 & 01-4229585 
Opening hours: Tues- Sat 9.00-5.30, Sundays by appoin tment. Closed Monday. 

\liiJ 
YAfSU 

V 

NORTHERN COMMUNICATIONS WALKIE-TALKIES + 
TRANSCEIVERS 

STOCKED 

AMATEUR COMMERCIAL • MARINE 

NORCONE 5 1 2 (66- 512 MHz) 
It's here! A no comprom ise, precision made. full 16 
element discone antenna, made in Britain. Standard 
50239 connector, with cover. Supplied with 1" 
diameter, 30" mounting support mast and complete 
instruction s. 
An idea l partner fo r the SX200A, " Bea rcat" 
and other scanning receivers. It may also be used 
for transmission and in particu lar where antenna 
space is l im ited. 
Full coverage of 70.144,432MHz Amateur bands 
plus Aircraft. Marine and Commercia l bands. 

£24.95 p.p. £ 1.50 

NCMK-l . In line vert ical mounting ki t for 1" to 2 " 
mast. £2.45 p.p. ( 0 .50 

SX200A SCANNER 
HF-VHF-U HF Receiver. as reviewed in this issue. £241 .50 

Special Offer SX 200A + Norcone 512. Complete, inc. VAT -<lelivery. 
£260.00 

ZL-12 COMPACTYAGI 
13db gain, compact 2 metre Yagi. 10'6" boom, lightweigh t rugged design. 
Hundreds of th iS award winning antenna already in use. Send for details. 

£28.75 p.p. £1.50 
ZL-8 SUPER COMPACT YAGI 
9db gain. super compact 2 metre Vagi. 6'0" boom. lightweight rugged design. 
Idea l for limited spaces and portable operation. Send for details. p.p. 

£17.25 £1.50 
YAESU FT480R. FDK 750E MULTIMODES 
80th of th ese new 2 metre multimodes transceivers are amongst ou r full range of 
Amateur Radio equipment and accessories. Ring or ca ll for complete information: 

NEW YAESU FRG7700 RECE IVER£309.00 
Superb new addit ion to our range. Come in and try it for you rself 

299-303 , Claremount Road , Halifax HX3 6AW, 

24 

West Yorkshire , G3UGF. 
Tues-Sat. 9.45am-5.30pm. 
Telephone (0422) 40792. 
24 hour Ansafone Service. -

ACCESSORIES FOR ALL 
MOBILE RADIO USERS 

Mag. mounts: with tw, whip, 5rn. cable + PL259 plug 
Jrom £12.00 + VAT: hi gains: helicals: t waves: gutter 
mount anten nas. 

Fist mics ,: lapel mics.: telephone handsets : linear amps.: 
S. W.R. meters : transistor checkers: milli-voltmeters: 
AC/DC convertors & adaptors: PL259+BNC plugs, 
sockets , and interseries adaptors + lots more ... 

==COMPONENTS FOR THE CONSTRUCTOR== 

RADIFON COMMUNICATIONS 
AND ELECTRONICS 

PROVIDENCE STREET, 
NORTH HILL, PLYMOUTH PL4 8JG. 

TELEPHONE: 0752-2 1581/2. 
Callers welcome Mon.-Sat . 9am.-5.30prn. 
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winding. Bolt all pieces together using large washers on a 
4mm bolt and open out to even spacing with the longest 
strip vertical for rotational mounting. 

Winding starts at bottom vertical so a ninth pencil mark 
will be required here as an anchor point, also a single mark 
on each limb 150mm from the centre for the receiver 
coupling winding. 

Starting at bottom vertical label each limb in clockwise 
rotation from A to H, then push drawing pins into pencil 
marks to a depth which will hook the winding wire as 
shown in Fig. 4. 

Winding is from the inside outwards with 36m of in-
sulated 10 x O· 1 mm miniature stranded wire starting from 
the pin nearest the centre of limb A through B, C, etc. 
Make a single receiver coupling turn at 150mm radius 
then remove wire insulation close to the fifth pin on limb A 
for terminal B. 

To 
motor 

Tune up/down 

G 

Tuned loop 
(8 turns) 

0"0"0"0 (" \..1 \..1 '-..I '-..I 

! 

Li mb A. bottom vertical 

r'\ O()O r'\ 0 r'\ 0 ,..I '-..I '-.I 
I Limb, B,O,F,H 

O r'\ 0 r'\ 0 r'\ 0 r\ '-.I '-..I '-..I '-..I 
Limbs C.E.G 

0 

. 

Fig. 3: The arrangement of pins at the ends of the 
wooden cross members of the spiral loop antenna 

WAM033 

Limb A 

Fig. 4: General arrangement of the spiral loop antenna together with the suggested circuit for the tuning motor 
supply and control 
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11 Q" -Multiplier Connection 
When finished the antenna looks like a giant cobweb 

with its light, though reasonably rigid, construction. The 
author's prototypes weighed only 800g, yet were very 
efficient. 

. Tuning range with a Jackson 01-365pF (type 5250/1), 
is 510kHz to 1630kHz, with the "Q" -multiplier connected 
and because of the large diameter-to-depth ratio it 
produces remarkable 50dB signal nulls on the aerial axis. 

With high multiplier gain, selectivity is so sharp that a 
216: I reduction tuning drive is necessary and the com-
bination is capable of peaking on any desired portion of a 
modulated signal, such as the centre of a sideband less 
atTected by interference. 

Those interested in Top Band might like to try a six turn 
1·5m spiral with components R3, R4 and Ll omitted from 
the multiplier. 

Comment 
"Q" -multiplier gain control with this design is very 

gradual and capable of reducing aerial bandwidth to well 
below 2kHz, before instability produces system oscillation. 
With careful use therefore narrow bandwidth will cause 
bassy, unreadable sound, warning of possible instability 
and, since optimum performance is obtained before audi-
ble loss of clarity, there should be no need to advance the 
gain further. 

If oscillation is inadvertantly allowed the loop will 
receive approximately lOOIlW of r.f. and interference will 
be radiated. At distances up to 20m with coincidental tun-

. ing of the spiral loop there is a possibility of producing 
whistles on radios already receiving normal transmissions. 
However, tests with a sensitive portable indicate that inter-
ference would not be noticeable above background noises 
beyond a 50m radius, and, since the aerial will be tuned to 
stations not normally received the chances of an experien-
ced operator being a nuisance to neighbours are minimum. 

Motorised Tuning 
For true remote operation it becomes necessary to 

motorise the tuning capacitor. The author has had success 
here with a standard 6V cassette motor and pulley moun-
ted in a horizontal clip and driving a 54mm diameter drum 
at the end of the triple 6: 1 ball drive reduction train. Power 
from a 4·5V bell battery switched and reversed with a 
centre-otT level switch allows motor control in each direc-
tion. Tuning drive may be pulsed in 500Hz steps by series 
insertion of a 4700llF electrolytic capacitor paralleled with 
a loon resistor so that coarse and fine tuning may be 
achieved using two switches. No extra interference sup-
pression is required, but separate wiring should be used for 
the motor supply. 

Feeder Cables 
With existing loops there should be no reason to change 

feeder cable where good results have previously been ob-
tained. The author prefers flat twin low impedance cables 
terminating in an earthed, centre tapped balanced input. 
At m.w. frequencies ordinary "Figure 8" flex is suitable, 
and runs of 20 metres along the ground produce no loss of 
DX capability for example listening in the garden. 
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Cardioid Connection 
So far there has been no mention of the cardioid con-

nection where signal from a straight wire is externally 
mixed with that from a loop. When aerial volt ages are 
equal, signal addition changes the loop sensitivity pattern 
from figure eight to heart-shaped with a single very deep 
null point. This connection is useful for cancellation of 
European signals when tuning American DX. 

The key for cardioid connection with "Q"-multiplier 
operation lies in the statement "when volt ages are equal", 
because equal volt ages can only be obtained if the straight 
wire signal is tuned at a similar "Q" to the loop. A second 
"Q"-multiplier with wire aerial wave trap can balance 
signals and produce cardioid response, however, adjust-
ment is critical and any ditTerences in "Q" can cause side-
band splatter. 

The author has had little success in mixing signals 
because noise from the straight wire antenna at his QTH 
degrades loop output, though St John's, Newfoundland on 
930kHz has been received free of any interference before 
closedown of Brussels on 927kHz. 

This relatively compact spiral loop and multiplier com-
bination should out-perform most other domestic an-
tennas, and with its total construction price tag of about 
£20 should be within grasp of serious m. w. listeners. 

EtTective gain is created, resolution improved and weak, 
signals are lifted above system noise, all conditions that 
aid reception and the logging of new DX. • 

W./t.,n 
THE COMMUNICATIONS SPECIALISTS 

EVERYTHING FOR THE RADIO AMATEUR 

ANTENNAS ... 
FOR THE HF BANDS 

BRITISH MADE BY UIcItc,ft 
TRAP DIPOLES (3 types) 

TD 1/1 0-80 10, 40 and 80m 
TD1 / 15-80 15.20.40 and 80m 
TD-P Portable type with winding spools 

£34.44 
£34.44 
£30.48 

(TD 1 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. 1 5, 20m 
DX-32 2-element beam for 10. 15, 20m 
DX-33 3-" ........ .. 
DX-34 4-" 
DX-103 3-element monoband beam for 10m 
DX-105 5-" 

£89.00 

£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. 

Send large SAE for further details of this and other equipment - or use 
our Answerphone after hours. 

UIcItc,ft ElcctlOftiu (UM) lid 
HEAD OFFICE (All Mail/Enquiries) 
FAIRFIELD ESTATE 
LOUTH, LlNCS, LN11 OJH 
Tal: Louth (0507) 604955/6/7 

ACCESS 
VISA 
H.P. 
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a visit too 0 

Alan MARTIN G8ZPW 

As mentioned in the News column of the October issue of 
Practical Wireless, members of the editorial staff attended 
the first "Radio Communications Day" at the Chalk Pits 
Museum at Amberley, West Sussex, on Sunday, 5 October 
1980. They were the Editor Geoff Arnold, Technical Editor 
John Fell, Technical Sub Editor Elaine Howard, myself Alan 
Martin and well over 1000 other visitors. 

The weather obliged and gave us a splendid sunny day. 
Upon arrival we were greeted by Ron Ham, a regular con-
tributor to PW, who introduced us to many of the per-
sonalities manning the exhibits. 

Our first stop was at an exhibit of microwave equipment 
belonging to "The Two Erns", Ernie Hoare G3RZD and Ernie 
Downer G8GKV, he's the chap leaning on the car in the 
photograph. Among the other exhibits in the White Cliff out-
side section were, Ralph Barren who was demonstrating a 
selection of wartime radio equipment, including the famous 
No. 18 set, and an official Post Office interference van 
under the supervision of Bob Taylor. West Sussex RAYNET 
members, who recently assisted in the search for a little 
girl who was lost on the South Downs, ran a station 
whose aerials were kindly supplied by Robin Bellerby, an 
RSGB council member. Gerry Brownlow G3WMU , operated 
the h.f. station, and QSLs with many parts of the world were 
logged. 

Part of the microwave equipment exhibit 
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An interesting display of Morse keys and ATC equipment 
was put on by about a dozen members of 2464 Squadron 
from Storrington, under the command of FIt/lt John Keegan ; 
they also ran the organiser's communications via the ATC's 
v.h.f. network. 

Other exhibits were housed in two massive pan-
technicons, kindly loaned by Gordon Luckings, the theatrical 
removers. Among the exhibits housed in the vehicles was a 
display of historical telephone equipment, compiled by Post 
Office engineers from the Smalldean exchange, a static dis-
play of modern repeater technology and demonstrations by 
the Sussex Repeater Group. 

A trade display of the latest Swan (Astro) radio products 
was installed by David Willis, and Brighton and District 
Radio Society organised the v.h .f. station with an RTIY 
installation which was demonstrated by Alan Baker G4GNX, 
the society's president. Both the h.f. and v.h.f. stations 
operated under the special event callsign GB2CPM. 

A view of some wartime equipment in the radio building 

The museum's permanent radio building, run by Ron Ham 
and David Rudram, who was also in part responsible for the 
historical telephone exhibit, housed a magnificent collection 
of vintage telegraph and radio equipment, gramophones, 
components and accessories and a very popular collection of 
valuable wartime radio equipment, both German and British. 

Finally, the Chichester Radio Club ran a bring-and-buy 
stall , and in the Museum shop Martin Shaw of Scan Com-
puters demonstrated a PET mini-computer. 

Chalk Pits Museum is situated in 36 acres of West Sussex 
countryside and has many other attractions to interest the 
whole family, including excavated lime burning kilns, steam 
engines, tool displays both agricultural and industrial , 
blacksmith's forge, brick drying shed, various railway ex-
hibits, nature trail, collections of vintage household equip-
ment and a reconstruction of the original owner's office. 
There is also a picnic area, free parking, good local pubs and 
tearooms. 

The museum exhibits are restored and maintained by 
volunteers and it is the intention of the organisers that, 
where possible, the exhibits are displayed in a working situa-
tion. Development at the museum is continuous and new ex-
hibits are being planned and worked on throughout the year. 

I would like to offer our thanks, especially to Mrs Joan 
Ham, who made us very welcome and gave us a conducted 
tour around the museum, also to the many other people who 
were responsible for providing · us with a most interesting 
and enjoyable day out. I, personally look forward to visiting 
Chalk Pits Museum again in 1981, when, following the 
success of the first Radio Communications Day, the museum 
organisers are planning two special radio days to be held in 
June and September. • 
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NIMBUS 
Modular 
2m Transceiver 

System 

Scanner 
[Part 'ID) 

Michael TOOLEY BA G8CKT 
& 
David WHITFIELD MA MSc G8FTB 

Complete constructional details were presented last 
month. In this concluding part the testing and alignment 
procedures are covered, together with user available 
modifications. 

Initial Checks and Tests 
The control logic is checked first and requires only a 

d.c. power supply and a multimeter for the purpose. Con-
nect a 12 volt I A variable power supply to SK3/SK4, with 
a meter in the positive line to measure the current con-
sumption. Set the output voltage to minimum and switch 
on with S22. The voltage at the output of the +5 volt 
regulator should rise from 0 volts and stabilise at +5 volts 
as the supply voltage is raised to approximately + 7 volts. 
The supply current should not exceed approximately 
500mA at any time as the voltage at SK3/SK4 is raised to 
+ 12 volts; any significant departure from the values given 
should be investigated before proceeding any further. The 
off-board components and wiring should be examined first 
since the p.c.b.s have already been checked. In case of 
doubt, the current q:msumption of the logic boards may be 
remeasured and compared with the earlier values noting 
that a small amount of variation can be expected due to 
additional circuit loading, but no dramfltic change. 

The manual channel selection should now be checked. 
Set S22 to ON and S2 to MANUAL. The selected channel in-
dicated by the Le.d.s 02-017, shoulp correspond to the 
setting of the thumbwheel switch, S5 . Using the push-
buttons on the top and bottom of the switch, it should be 
possible to step backwards and forwards respectively, 
through all the 16 channels in turn . "'t all times, only one 
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I.e.d. should be illuminated and it should correspond to the 
channel · shown on the thumbwheel switch. The setting of 
the control switches other than S2/S5/S22 should have no 
effect on the channel selected. In the event of a dis-
crepancy between the selected and displayed channel, a 
careful check should be made on the wiring between S5 
and the channel selector p.c.b. and to the Le.d.s. 

The auto-channel selection 100gic is now checked by 
setting S2 to AUTO, S4 to SCAN, S3 to CONT, S I to FAST, 
S22 to ON, and S6-S21 to ACTIVE. In this configuration, 
channels 0 to F should be selected cyclically at a rate of 
approximately two channels per second, indicated by the 
I.e.d.s. No change of selected channel may indicate that 
the switches S6-S21 have been installed upside down, and 
this should be checked first, before any other wiring is ex-
amined. Changing the setting of S I to SLOW should reduce 
the rate of scanning to approximately one channel in two 
seconds. 

With the scan operating correctly, the ACTIVE/IGNORE 
facility on each channel should be checked in turn , to en-
sure that each channel is skipped in the · scan. It should 
then be possible to skip any number of channels in the 
scan; with all the switches set to IGNORE, the last ACTIVE 
channel should remain selected. 

All ACTIVE/IGNORE switches should now be reset to 
ACTIVE to restore a full 16-channel scan. Changing S4 to 
HOLD should cause the scan to halt at the currently selec-
ted channel, but the scan should resume from this point 
when the SCAN position is re-selected. 

Next S4 is set to HOLD and, by momentarily selecting 
the INC position, it should be possible to step to the follow-
ing channel , irrespective of whether that channel is set to 
ACTIVE or IGNORE. Each subsequent switch movement to 
INC should cause the next sequential channel to be selec-
ted. In all cases, the next sequential channel from channel 
F is channel O. 

With the Autoscanner set up to scan, the channel 
change inhibit logic may be tested by applying + 12V to 
SK I. Under these conditions the scan should halt until the 
potential is removed, when the scan should re-commence. 

The signal strength meter and HOLD-ON-BUSY CHANNEL 
facilities are checked as follows : hold S23 set to the "REF" 
position and adjust R78 to give a half-scale indication, 2·5 
on the signal strength meter. Set S23 to SIGNAL and check 
that 025 is not illuminated ; if it is illuminated, check that 
the connections . to the comparator (lC 12) are wired 
correctly. Now connect a test signal to SK5 as shown in 
Fig. 22. As the potentiometer is varied over its range, the 
indication on the meter should vary from 0 to 5. When the 
reading is over 2·5 , 025 should be illuminated. Below 2·5, 
025 should be extinguished. 

This completes the testing of the control logic. In the 
event of any problems, a careful check should always be 
made on the wiring associated with the area of the logic 
causing problems. If the Autoscanner cannot be changed 
from its switch-on state, suspicion must fall upon the timer 
i.c. in the first case, since none of the logic will operate 
correctly without the basic clock signals. 

Readers who intend to operate the PW Nimbus 
should be in possession of the appropriate licence 
issued by the Home Office to those who have passed· 
the City and Guilds Radio Amateurs' Examination. 
Det8l1s may be obtained from: The Home Office, 
Radio Regulatory Department, Amateur Licensing 
Section, Waterloo Bridge House, Waterloo Road, 
London SEI8UA. 
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" lee Electronics Ltd 
lEE , Londons Leading Stockists Of: 

STANDARD YAESU ICOM FDK KDK MICROWAVE MODULES LUNAR SST SHURE HI-MOUND CDE STOLLE 
TELECOMM ANTENNAE J-BEAM SWAN KATSUMI ETC. 

NEW FROM STANDARD 
THE C78 UHF FM SYNTHESIZED 

TRANSPORTABLE 
JUST LOOK AT THE FOLLOWING FEATURES: * Full 1 OM Hz coverage 430-440M Hz in 25kHz steps * LCD digital readout for easy reading and power saving * Programmable repeater shift and tone burst * 5 Programmable memories for your favourite channels * Full scanning facilities of vacant or occupied channels * S-meter and power meter * A full 1 W/2W switchable R F power * Up/down channel control on the microphone * Can be used from dry cell or rechargeable batteries * Optional mobile mount and lOW booster available 
THE C78 IS MADE TO THE SAME HIGH STANDARD AS 
THE C8800 AND C7800 SO YOU CAN BE ASSURED OF 

FIRST CLASS QUALITY AND VALUE FOR MONEY 
Price: C78 - £209.50, Mounting Bracket - £17.75 

Carrying case - £6.95, linear Amp (10W) - £65 

SPECIAL OFFER -IF ALL BOUGHT TOGETHER £289 inc VAT and postage 
Just a small selection from our comprehensive range of accessories. 

SWR25 : This ever-popular twin 
5WR and Power meter covers 
3 ·5-1 50M Hz at £12.65 inc. 
VAT. P&P 50p. 

DL-30 Dummy load 25W 
DC-150 MHz £6.35 inc. VAT. 
P&P 25p. 
T-100 BOW Dummy load 
DC-500 MHz £24.10 inc. VAT. 
P&P 25p. 
T-200 150W Dummy load 
DC-500 MHz £35.60 inc. VAT. 
P&P 25p. 

400 EDGWARE ROAD 
LONDONW2 
01-7235521 Tlx: 298765 
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SWR200B swr/power meter covering 3-200MHz 
50/75 Ohm power range 3-30MHz, 20/200/2kW , 
VHF 2/ 20/ 200W £40.20. P&P £1 .00. 

T-435: VHF/ UHF swr and power meter with 
2/ 20/ 120 watt through line power measurement 
£34,45 inc. VAT. P&P 75p. 

. .....: 

-.. , "\ ,',. 
:.: 

CT-1 Coax Toggle 3 50239's 
£6.85 inc. VAT. P&P 25p. 
CT-2 Coax Toggle 2 50239's 1 
PL259 £6.85 inc. VAT. P&P 25p. 

PX402 13·8V DC 3 amp 
". , continuous 4 amp max 

, , ";;;' ." fully stabi lized power 
f'" ' •. ' ....•. '.' . - ,.),\c .,' s;upply with overload pro· r'L" - ', ., .. . c: , ., ;: tection £22.95 inc. VAT. 
j,l,,' + - , . P&P £2 .00. 
" "'_:' . Also available: 

. ' , PH5000, 5A continuous, 
. .• £45.95 inc, 7 A su rge. 

EP2500, 25A con-
tinuous, 30A surge 
£91 .94. 

We are London's Largest Stockist of Microwave Modules products. 

INTRODUCING YAESU FRG7700 
• One-touch frequency selection from long wave to short wave with 1 2 
channels capable direct memory circuitry. (With memory type only). 
• 150kHz to 29.999MHz full coverage high stability dual PLL system , 
• Strong for cross modulation. 
• Automatic band pass filter selection. 
• 3 filters for AM reception . 
• 2 steps of AGe ... fast/slow. 
• Narrow band FM reception capability. 
• Timer facility. 
• Back up battery. 
• Sinpo coded signal strength meter. 
• Receiver noise blanker circuitry. 
• 12 kinds of attenuator. BASIC UNIT £309. 
• High quality audio sound. 
• Dimmer control. 

MEMORY UNIT ONLY £83.95 
FRG7700 WITH MEMORY £389. 

• AC + DC operation. 

INSTANT H,P. 
& P/ EX. WELCOME 

Send 25p for 
full details 
of our range. 
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From the World-Record Joystick People! 
A REVOLUTIONARY ANTENNA 
THEY CALLED "IMPOSSIBLE" 
THE JOYFRAME (Patent Applied for) 
Amateur Bands 3. 5-30 Mhz. 
The ultima te in smal l package, poor QTH. versati le antennas. Comes in easily assembled 
package which makes up 10 a 21 . 21 . 2 1 (inches) triangle . The unit JUST STANDS ON 
TOP OF TX/AX! Two knob con tro l - and is rotated by ha nd fo r directiv ity on BOrn. Isomni-
di rectional or' higher freQ.'s and for many SW BC stations. Incred ib le low angle rad ialion. 
Tested at 2 w atts (on ly) CW at our works world wide contacts ! " Soak l est " with G2VF 
using only 30 waits has satisfyingly filled his log wi th world wide 050'5. l oop 
TRANSMISSION performance with such a small uni t has. we be lieve, never been seriously 
contemplated before, but ra ther written oH as " impossible" . Years of research Irom the 
firm that produced the JOYSTI CK VFA and related systems now offers the JOYFRAM E to 
the amateur fraternity and is the answer to the " maidens prayer' to everyone w ith a space 
problem. All the benef its of JOYSTICK products: substantially harmonic· free. Iow angle, 
effici ency, compact. 

COMPLETE JOYFRAME (incI.ATU) £60.00 
(or write - 14p - or phone for literature) 

ANTENNAS (our regular lines) 

TH E J OYSTI C K VFA (Variable Freq. Antenna) 
• Only 230cm long, easily assembled and installed. 
• Continuous tuning 0.5-30Mhz • Om ni-direc ti onal 
• Substantially harmonic-FREE 

SYSTEM 11 A" For the SWL or 160m. Tx. £48.55 
TH E J OYMASTE R 
SUPERMATCH SYSTEM 
• Newer deve lopment for higher power, improved performance and 
even greater capability in the awkw ard QTH I • Includes matching 
ATU • Amateur Bands (lncl. 'new' bands) 3.5-30MH z .• 500 
w.p.e.p. 

NEW SUPERMATCH SYSTEM 
with .13' Joyradial 5 band radial 

SUPERMATCH ATU 
ava ilable to improve performan ce of existing 
antennas. Impressive, versatile. t ry it ! 

JOYRADIAL (3.5-30Mhz) 

RECEIVERS 
Get on the air in seconds! 

£82.00 

£50.00 

£6.90 

• FRG7700 £309 (£380 with Memory) • FRG7 + free w ire aerial 
ONLY £187. Package " R. l " FRG7 + ATU + W orld Record VFA 
and FREE HEADPHONES £218 • Package " R.3" FRG7700 
(w ithout M emory), VFA, ATU , Headphones £345.50 • Package 
" R.4" FRG7700 (w ith M emory), VFA, ATU , Headphones £42 5.50. 
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TRANSCEIVERS ETC. 
We reckon we' re offering the 

LOWESTYAESU PRICES 
Try phoning us for your PERSONALISED quote w ith or wi thou t 
Partridge antennas. For example: • FT l 01 ZD - on ly £559 
• FT901 DM - only £795 • FT7B - only £395 . 

JUSTTELEPHONE 
YOUR CARD NUMBER 
0843 62535 (ext 5 ) (62839 atter offic e hours) o r send 14p 
sta m p for FREE litera ture. Prices correct as at press. NOTE 
our prices are always IN CLUSIV E OF VAT. ca rriage. 
Prompt service too, goods usually despatched W ITHIN 48 
HOUR S ! 
5 Partridge House. 
Prospect Roa d . Broadsta irs . Ke nt CT' 0' LD G3CED (Caliers by appointmentl . 

G3YfA 

I WOOD & DOUGLAS I 
With the winter evenings approaching , the constructional season 
for radio amateurs is about to begin. If you are undecided on your 
winter project perhaps you can find something in our range of 
over 30 kits and modules to suit you. 
70FM05TR In case you missed October's review of this 
single channel FM transceiver for 70 cms here are a few det ails. The 
receiver sensi tivi ty is typica lly O.4pV and uses dual gate MOSFETS 
and a high quality crysta l fil ter. The audio output drives an 80 
speaker. The transmitter gives 500mW of RF and has a modulator on 
the pcb. Both boards use readily ava ilable crystals and measure a very 
compact 6" by less than 1 t". 
Kit RX £38 .50 Assembled RX £47.25 

TX £17 .80 TX £25.95 
70MC06TR When one channel is not enough then by adding 
thi s two pcb set you w ill have 6 channels on tx/rx. This includes a 
toneburst for repeaters and a scanner to ease monitoring. 
Kit RX £18,60 Assembled RX £26.05 

TX£11 .30 TX£18.10 
144SY25B An FM synthesiser for 25KHz steps at 144-
146MHz. The output frequencies are 5 ·5, 11 , 22 or 45MHz on 
receive and 6, 12 or 24MHz on transmit . This will feed most 
commercial radio telephones and also the PW NIMBUS. So for the 
cost of ten crystal channels you get full band coverage, crystal 
controlled toneburst, repeater ± 600KHz offset, out of lock inhibit and 
channel selection by channel number. 
Kit £50.95 Assembled £69.70 
I NTE R ESTE D? If you would like further details of these and 
our many other products then send a large SAE (please!) for the latest 
lists. The above prices include VAT at the current rate but please add 
60p p& p on the total order. The prices include all items to make a 
working pcb module. We do not supply external hardware such as 
boxes or switches etc. This leaves you free to use the modules in 
whatever configuration you w ish and yet have confidence that the 
electronics will perform well. We will gladly service any of our 
products providing it has been bu ilt as directed. We make a small 
charge for this facility depending on complexity. Kits when in stock 
are return of post otherwise 10-14 days. Assembled items 10-20 

9 HILLCREST, TADLEY 
days. 

BASINGSTOKE, HANTS RG26 6JB 11 
TRIO - YAESU - SOMMERKAMP 

MERSEYSIDE AMATEUR 
RADIO SUPPLIES 

IN STOCK NOW 
Sommerkamp TS802 ............ .... .................. .... .. .. .. £172 (complete) 
Sommerkamp 7700 .. .. .. .. .... ...... £379 (complete with memories) 
IC2E .... .... .. .. ... ..... ... ... ... ........... .. .... ...... ... ....... ... ....... ... ...... ........... .. £159 

ANTENNAS AND ACCESSORIES 
PART EXCHANGE WELCOME 

WRITE, CALL OR PHONE WITH YOUR REQUIREMENTS TO 

MERSEYSIDE AMATEUR RADIO SUPPLIES 
112 OXFORD RD, WATERLOO, LIVERPOOL L22 

ACC ESS 051 9207483 BARCLAYCARD 

MCW ELECTRONICS 
QUALITY VHF ACCESSORIES 

144 LNP 
2 METRE LOW·NOISE 

RECE IVE PREAM PLlFIER 
Features : 
• Noise matched circu it us· 

ing Dual Gate Mosfe l . 
• Bandpass filter. 
• Constructed on high quality 

glass fibre pea. 
Housed in alu minium case. 
Gain: 14dB . NF : 2,OdB. 
PRICE : £12.99 

Inc. VAT (P&P 60p) 

ALSO AVAILABLE W ITH OUT 
CASE. TO ALLOW INSTAL, 

LATION 1N EXISTI NG 
EOUI PM ENT. 

PRICE: £7.99 
Inc. VAT (P& P 60p) 

144DC 
2 METRE DOUBLE· 

CO NVERSIO N CONVERTER 
Th is high-performance con· 
ven er is intended to be used 
with receivers having better 
pe rf o rma nce at low I re· 
quencies (Le. 4-6MHz). Gain: 
2BdB. NF: 2.0dB. 
The Unit is housed in a se lf 
co loured A BS case. and is 
fitte d w ith Be ll i n g Lee 
sockets. A 3. Smm jack socket 
carries the 12 volt DC con· 

144DC4 : 4·6M Hz 
Others 10 order. 

PRICE: £26.45 
Inc. VAT (P& P 60p) 

CPS1 
12 VO LT. 10DmA 
RE GULATED PSU 

This fully regu lated power 
supply has been designed 10 
enable ou r converters etc. to 
be powered from the mains. 
The output is short c ircuit 
protected and the unit is 
suitab le for Dower ing any 
similar equipment. requiri ng 
, 2 volts DC at up to , OOmA. 

PRICE: £7.99 
Inc . VAT (P&P 60p) 

PO BOX 120, 3, PETERHOUSE WALK, 
ASHTON IN MAKERFIELD, WIGAN WN49RB. 
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Fig. 19: Wiring layout for the two channel oscillator 
boards 

Fig. 20: Connections to the Nimbus transceiver from 
the Autoscanner 
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The same test procedure is followed for the two os-
cillator banks, and each bank should be tested in turn. 
Power is applied to the control logic, via SK3 and SK4 
and to the oscillator bank under test, via SK 1 or SK2, as 
appropriate. The control logic is set to AUTO mode and 
HOLD sub-mode. Each channel should then be selected in 
turn using the INe sub-mode. As each channel is selected, 
the voltage on the collector of Trb, in the associated os-
cillator, should be measured. The expected value is ap-
proximately 8·8-8· 9V (i.e., the Zener voltage minus V ce(sa l) 

for Tra). and the non-selected oscillators should all have 
the collector of Trb at 0 volts. 

Autoscanner 
Tx/Rx oscillator 

banks and control 
logic p.c.b.s 

Full-size paper prints of these p.c.b.s 
are available from the Editorial 
Office at Poole. Price 45p including 
p& p to U K addresses. 
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Where suitable frequency measuring equipment is 
available, the oscillator for each channel may be adjusted, 
using Ce, to bring it onto the nominal channel frequency. 
Some types of transmitter crystals may require a small 
capacitor, typically 22pF, in parallel with Ca for adjust-
ment. 

Crystals 
The crystals used in the PW Nimbus Autoscanner are 

the same as those used in the PW Nimbus transceiver. 
Most of the commonly available 18MHz transmit and 
44MHz receive crystals intended for use in Japanese 
transceivers will operate quite satisfactorily in the Nimbus 
equipment. It is important to note that the crystals used in 
the transmitter are fundamental types (20pF or 30pF cir-
cuit loading), whilst those in the receiver are overtone 
types (series resonant). All crystals are HC25/U types. 

All are operated in the fundamental mode in the 
channel oscillators in the same configuration as used for 
the basic Nimbus transceiver. See November PW for 
details. Crystal frequencies are determined in the same 
manner as the following example calculations: 

Transmitter Crystal Frequency (MHz) 
_ Signal Frequency (MHz) 
- 8 

Example S20 = 145·500MHz 
Tx. Crystal Frequency = = 18·1875MHz 

Receiver Crystal Frequency (MHz) 
_ Signal Frequency (MHz)-1 O· 7 - 3 

Example S20 = 145·500 MHz 
145·500-10·7 Rx. Crystal Frequency = 3 44·9333MHz 

__ 02 

______ __ __ r-__ r-__ DO 

[C14 
74175 

Fig. 21: Modifications to the channel selector logic to 
allow a-channel operation. All other connections 

remain unchanged 
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Connection to the Nimbus 
The link between the Autoscanner and the Nimbus 

transceiver consists of four power supply lines from SK I, 
2, 3 and 4, the signal strength line from SK5, and two rJ. 
coaxial lines. Fig. 23 shows how these are interfaced to the 
Nimbus. The type and placement of the connectors fitted 
to the Nimbus is left to individual constructors. 

In view of the relatively high current demand on the 
+ 12 volt line to the control logic, typically 500mA on 
SK3, users may wish to consider conserving the Nimbus 
battery supply by using an external supply connected 
directly to SK3. This would limit the increased battery 
drain to 30mA. 

The coaxial links to the Rx and Tx oscillators are 
shown connected to the channel selector switch in position 
"4". This assumes that this position is unused, i.e., there is 
no crystal in either the transmitter or receiver crystal 
socket for this channel. In practice, any unused channel 
may be used or, alternatively, the Nimbus channel selector 
may be replaced by a 2p6w type, and the spare positions 
used for selecting the Autoscanner. 

Modification for 8-Channel Operation 
The 16 channels provided by the Autoscanner, in addi-

tion to the four already available on the Nimbus 
transceiver, should prove more than adequate for the re-
quirements of most operators and/or their pockets. In-
deed, in many cases this number may prove to be more 
than can be used, and a variation of the Autoscanner with 
only eight channels may be a useful alternative. 

Figure 24 shows how the logic of the channel selector 
may be modified to cater for either eight channels (0 to 7) 
or 16 channels (0 to 9 and A to F). The addition of the link 
shown will require modification of the copper track layout 
such that IC 13 pin 11 and IC 14 pin 13 remain connected 
together, but no longer connect with IC 16 pin 12. The 
changes involved are best made to the track area in the 
vicinity of IC 16. Where only eight channels are required, 
the associated channel oscillators for channels 8, 9, A, B, 
C, 0, E, F, the switches S 14 to S21, and the l.e.d.s 010 to 
017 may be omitted. If, for any reason, channels 8 to F 
are preferred to channels 0 to 7 in the 8-channel mode, this 
may be accomplished by replacing the wiring from pin "c" 
to ground by a Ik!1 resistor from pin "c" to +5 volts. 

Expansion of the 8-channel unit to 16 channels is sim-
ply a matter of restoring the link to the "a-b" position and 
installing the necessary oscillators, switches and l.e.d.s. 

Conclusion 
The Autoscanner provides a whole range of extra 

facilities for the serious v.h.f. user, but one final feature 
deserves a mention in passing, and that is that it makes a 
superb "party piece". Set up without the Nimbus, and with 
only the control logic power applied, the scanning facilities 
have been known to keep newcomers, young and not-so-
young alike, fascinated for hours at a time. • 
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A monthly look at some aspect of the radio/electronics 
hobby that seems to bug the beginner, or occasionally 
a more advanced topic seen from an unusual angle. 

SINGLE SIDEBAND (s.s.b.) 
Look at any text-book dealing with modulation and you will 
be launched immediately into equations littered with trig 
functions. This is all very well for people who are 
mathematically minded, they can speak and understand the 
language , but not so for lesser mortals. I don't intend to get 
involved in much maths here, though hopefully when I've 
finished, the text-book explanations may mean a little more 
to you . 

Before I can start on s.s.b., I shall need to explain one or 
two ideas which will be useful to you anyway, as you're in-
terested in radio. The first idea is that there are two ways of 
looking at a radio signal. Most of you will probably have seen 
an oscilloscope displaying a sinewave (Fig . 1) or maybe even 
a modulated radio signal (Fig. 2) . Both of these are showing 
a voltage varying with time, and are just electronic represen-
tations of graphs that might be drawn with paper and pencil , 
with voltage on what is called the "Y" axis (up and down the 
screen or graph), and time on the "X" axis (across the screen 
or graph). Time goes from left to right, so what is shown at 
the left-hand side happened before what happened at the 
right. 

Such a display is said to be in the time domain, which is 
nothing to do with H. G. Wells or Doctor Who, but just a 
technical way of saying that you 're looking at how a voltage 
varies with time. 

If you have a special sort of oscilloscope display called a 
panoramic adaptor (rather expensive) or a spectrum analyser 
(terribly expensive) you can replace time on the "X" axis by 
frequency (Fig. 3). This is rather like tuning a radio receiver 
across a band and drawing a graph with a vertical line to in-
dicate each station on the dial, with taller lines for stronger 
stations. The display is usually arranged so that frequency in-
creases from left to right, and is said to be (you guessed it!) 
in the frequency domain. 

The display of Fig. 3 is what you might see on a pan-
oramic receiver tuned to a small portion of the medium-
wave broadcast band early in the morning before 
programmes start. Stations (a) and (c) have just switched on 
their transmitters and are sending out their carrier waves 
only, but station (b) has added his tuning note-a constant 
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audio tone. If you were to change the frequency sweep rate, 
you could expand station (b) to look at it more closely, as in 
Fig. 4, showing the carrier in the centre, and the two side-
bands, one higher in frequency (called the upper sideband), 
and one lower in frequency (called the lower sideband). 
Strictly speaking, what are shown in Fig. 4 are side frequen-
cies, rather than sidebands, because the station is sending 
out just a single tone, and not the band of frequencies which 
makes up speech or music. It's easier to start off by con-
sidering a single tone modulation , and I shall ignore the 
different name here to keep things simple. 

What is shown in Figs. 2 and 4 could be time- and 
frequency-domain pictures of the same station, which is 
using double-side band amplitude modulation (d,s,b. a.m.). 
Reception of such a signal can also be thought of in two 
ways. 

In Fig. 2 we have a carrier-wave which is amplitude 
modulated by an audio tone, with the modulation envelope 
(or outline) corresponding to the shape of the tone. We can 
recover the shape of that envelope, using a circuit called 
(believe it or not) an envelope detector. See any text-book for 
a description of the classic diode detector circuit. 

If, on the other hand, we look at Fig. 4, we can see that 
the signal is made up of energy at three frequencies: fc - fm, 
fe, and fe + fm' where fc means carrier frequency and fm 
means modulation frequency. Thus for a station operating on 
a carrier frequency of 1000kHz (1 M Hz), with a tuning note 
of 1 kHz, the sidebands would be on 999kHz and 1001kHz. 
If we receive this signal and feed it to a different type of 
detector, called a product detector, this will extract the 
difference between the carrier and the sidebands, which in 
each case is 1 kHz, the original modulation signal frequency. 

So, what I've described are not two different sets of cir-
cumstances, but two ways of looking at the same thing. The 

continued on page 92 
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POWER AMPLIFIERI 
M.J.DARBY 

In the first part of this series, which is intended as an 
introduction to transformerless solid-state audio power 
amplifiers using bipolar transistors, we looked at the basic 
complementary-pair output stage and its biasing require-
ments. 

Quasi-Complementary Circuit 
Some years ago, high-power pnp silicon transistors 

were not readily available for the construction of a circuit 
such as that which is shown in Fig. 6, in which the two 
Darlington circuits are fully complementary. This resulted 
in the use of the so-called quasi-complementary type of 
output circuit shown in Fig. 9. It can be seen that both of 
the high power output transistors are npn types, but the 
driver transistors must be an npn. and pnp complementary 
pair. 

The quasi-complementary circuit can be used to 
provide high power outputs, but distortion is generally 
higher than that of the fully complementary circuit. 

Input 

IWAD49S1 

Fig. 9: The quasi-complementary output circuit 

Tr3 

1nput---+-.... 

21 

R3 R4 

Fig. 10: The differential input stage arrangement 
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Although the quoted distortion of a quasi-complementary 
circuit may not seem excessively high (perhaps a few 
tenths of one per cent total harmonic distortion), some of 
these high-order odd harmonics are especially unpleasant 
to the ear. It has been suggested that the widespread use of 
quasi-complementary circuits a few years ago has resulted 
in the widely held belief that valve amplifiers produce 
a more pleasant sound than similar quality transistor 
amplifiers. 

The main problem in quasi-complementary circuits is 
the difference in impedance at the base ofTrl and the base 
of Tr3 in Fig. 9. We have already seen that a voltage of 
2VSE is required at the base of Trl with respect to the 
emitter of Tr2 to enable this Darlington pair to conduct. 
However, a voltage of only -VSE is required at the base of 
Tr3 relative to the collector of Tr4 to cause these tran-
sistors to conduct, since there is only one base-emitter 
junction between the base ofTr3 and the output. 

It is this difference in impedance which causes the dis-
tortion of the quasi-complementary circuit. It cannot be 
eliminated by merely introducing an extra resistance, since 
the curvatures of the current/voltage characteristics of the 
Tr I and Tr3 circuits are quite different. A diode in-
troduced into the emitter circuit of Tr3 is said to produce 
some improvement, as this adds an extra pn junction. The 
distortion of a quasi-complementary circuit is most 
noticeable at low signal amplitudes; it can be reduced by 
negative feedback, but the amount of feedback one can use 
is limited by stability problems. Quasi-complementary 
circuits do not seem to be able to provide the very low 
distortion produced by the fully complementary circuits. 

The Input Amplifier 
The circuit of Fig. 6 shows an input amplifier followed 

by twin complementary Darlington pairs, but the negative 
feedback circuit has been omitted for simplicity. The 
Darlington pairs provide a high current gain, but not 
voltage gain; they are essentially emitter followers. 

The input amplifier need not therefore provide more 
than about IOmA of output current in a typical circuit, but 
it must provide a fairly high voltage gain. The voltage gain 
of the whole amplifier is determined by the values of the 
components in the feedback network, but the voltage gain 
of the inpu.t amplifier should be much greater than the gain 
of the complete amplifier with feedback. 

A differential input stage (or "long-tailed pair") is re-
quired in the input amplifier for the same reasons as in a 
conventional operational amplifier. A basic circuit em-
ploying a differential stage, Trl, and Tr2, is shown in Fig. 
10. This type of stage has the advantage over a single tran-
sistor stage that any change in the temperature of both 
transistors will not affect the output voltage. 

The resistor R3 causes the total current in this part of 
the circuit to be almost equally divided between Tr I and 
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To n!?xt 

Input R4 

01 

02 

stag!? 

Fig. 11: A differential input stage with constant-
current source for improved performance 

A.C. 
Mains 

Fig. 12: A basic, unregulated, balanced power supply 

Tr2. If the same signal is applied in the common mode to 
the bases of both of these transistors, little change in the 
output potential will occur, but a signal applied to only one 
base will produce a change of output. 

An additional transistor Tr3 is shown in Fig. 10. The 
value of R I should be chosen so that the voltage drop 
across this resistor will cause a moderately small collector 
current to pass in Tr3. Thus the voltage across R I should 
be about O·6V. In a practical amplifier circuit, the base of 
Tr2 is often not connected to ground, since it is convenient 
to return the negative feedback to this base. 

An improved version of this circuit is shown in Fig. I1 
in which Tr3, R3, D I, D2 and R4 form a constant current 
source which replaces the resistor R3 of Fig. 10. A small 
current flows through the resistor R4 (which has a fairly 
high value) and through the two diodes. The junction of 
R4 and D I is therefore at a potential of 2\h . There is a 
voltage drop of across the base-emitter junction of 
Tr3 and therefore the voltage across R3 is also The 
current flowing through R3 and through Tr3 is thus 
\!sE /R3 and this current is equally divided between Tr I 
and Tr2 when the input voltage is zero. This current 
remains almost constant as the supply voltage varies. 

A further improvement in the thermal stability can be 
obtained by using a dual transistor for Tr I and Tr2, so 
that both devices are always at the same temperature, or 
even an ultra-matched dual transistor with low tem-
perature drift of the offset voltage. The use of such devices 
can greatly assist with the problem of keeping the output 
voltage of the amplifier mid-way between the two power 
supply line voltages. 

Power Supplies 
The power supply unit is a most important part of a 

high power amplifier and can greatly affect performance. 
Amplifiers designed to provide relatively moderate output 
power levels (typically up to about 30W mean) may use a 
conventional full-wave rectified power supply providing an 
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unbalanced or asymmetrical output with the negative line 
grounded. They may employ either a transformer with a 
centre-tapped secondary and two rectifier diodes or an 
untapped winding with a diode bridge. 

Amplifiers for power levels up to about 125W may use 
the circuit of Fig. 12 to provide a balanced or symmetrical 
supply with the advantages already discussed. A centre-
tapped transformer winding is required in this circuit with 
a normal diode-bridge module or four discrete diodes; it 
may be considered as a pair of full-wave rectifiers 
providing outputs of opposite polarity. 

In amplifiers designed to provide mean output levels of 
200W or more, symmetrical stabilised supplies are almost 
always employed. A casual glance at Table I (in Part I) 
may indicate that it would be easy to obtain an output of a 
few hundred watts; however, if the simple un stabilised sup-
ply of Fig. 12 is employed, the supply line voltage falls 
considerably when the high current is taken from the sup-
ply lines by the amplifier. If one has supply lines of ±45V 
under no-load conditions, this voltage may well fall to 
±35V or less when a high current is drawn by the am-
plifier, with the result that the maximum power output is 
almost halved (for example, about 112W into a 4 ohm 
load instead of about 200W with ±45V supplies). Circuit 
design problems (such as transistor voltage ratings) nor-
mally make it very difficult to solve this problem merely 
by increasing the supply line voltages and a stabilised 
supply is required. 

This is one of the main reasons why the cost of am-
plifiers increases rapidly as one passes through the IOOW 
level up to 200W or more. 

Complete Amplifier 
The circuit of a typical complete amplifier is shown in 

block form in Fig. 13. It is essentially an operational am-
plifier which can supply a high current from its output and 
therefore appreciable power. The voltage gain at audio fre-
quencies is equal to (R I + R2)/R2 or approximately 
RI/R2 when R I is much larger than R2. 

The capacitor Cl in series with R2 prevents appreciable 
current at zero frequency from flowing through R2. Thus 
at zero frequency the impedance of (R2 + Cl) is large and 
the overall amplifier gain is unity. Any input offset voltage 
is thus amplified only by unity and the output offset (out-
put voltage at zero input voltage) is little different from the 
input offset voltage. If C 1 is omitted and the lower end of 
RI is directly connected to OV (ground), any input offset is 

R1 
Load 

R2 

C1 
-+-----4- av 

Fig. 13: Block diagram of a typical amplifier having a 
complementary output stage 
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multiplied by the full gain of the amplifier circuit and the 
output offset can be quite large. . . . . 

Many variations of the basIc CircUit of Fig. 13 are 
possible and a few typical circuits will .. The 
circuitry required for protecting the vanes 
from one design to another, but a tYPical example wIll be 
given. Protection circuits for preventing damage when the 
output connections are shorted 
to the more rapidly-acting electromc clrcmts used In hlgh-
power circuits. . . 

The circuits of Fig. 6 and Fig. 8 show 
circuits consisting of discrete transistors . However, It IS 
normally preferable to use power devices 
which have the internal structures shown In Fig. 14. 
from the Darlington transistors themselves, these in-
tegrated circuits contain the base-emitter resistors RI a.nd 
R2 which stabilise the operating current and the protective 
diode D I which will short-out any pulses of incorrect 
polarity. . . . 

F or simplicity these power Darhngton devices wIll be 
shown in the circuits as single transistors. They have a 
high current gain, typically over 1000 at c<;>llector curre?ts 
of some amps. In addition, they have a higher saturation 
voltage than single transistors. 

20W Circuit 
A circuit designed by the Mullard-Philips Company 

which will provide an output of 20W into. an 8 
using an asymmetrical power supply shown In Fig. 
IS. The circuit employs a single transistor Input stage, Trl 
followed by the class A driver stage Tr2 and the \BE mul-
tiplier bias circuit of Tr3. A pair of power 
Darlington devices is used in the output CircUit, each of the 
output devices being mounted on heat-
sinks which each consist of a 2mm thick aluminIUm sheet 
of 60cm2 area used vertically. The VBE multiplier tran-
sistor Tr3 is mounted on the same heatsink as Tr4. The 
negative feedback loop from the output through R 16 is 
returned to the base circuit of Tr 1. 

The collector current of TrI is nominally O·SmA, a 
single transistor being adequate in this circuit, since any 
output offset voltage will be unable to drive a steady 
current through the output capacitor C8 into the 
loudspeaker. The transistor Tr2 at a current of 
about 4mA whilst VRl should be adjusted to produce a 
quiescent of 20mA in the output deyices. This 
current rises to about 7lOmA at the full nominal output 
power. The capacitor CS prevents any 
instability in the Tr2 circuit. The output eI!1.ltter re.slstors 
RI3 and RI4 are required for thermal stability, whIlst C7 
and RI5 form a Zobel network which prevents possible in-
stability by presenting a load which is more a pure 
resistance at high frequencies; in other words It compen-
sates for the load inductance. 

The input voltage for output. abo.ut 
whilst the input impedance IS 180kCl. Similar CircUits have 
been designed for maximum mean output power levels at 
IOW and ISW. 

Low Distortion Circuit 
The circuit of a very versatile, low-distortion audio am-

plifier is shown in Fig. 16. It may be used with a supply of 
about + 22V to deliver over 30W into a 4 ohm load, with a 
supply-of about ±28V to deliver a similar power level in.to 
an 8 ohm load, or with ±37V and a 16 ohm load. The diS-
tortion is especially low, about O·OIS per cent, but rises at 
frequencies above 10kHz. 
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Fig. 14: Internal structure. of npn and pnp power 
Darlington device. 

lA +43V 
Fuse 

R16 

lk5 

C9 T100n 

R15 
10 

Fig. 15: A complete 20 watt amplifier circuit 

OV 

The input coupling circuit shown dotted is required only 
if the input signal is not centred about the grou'!d 
tial. The input signal is fed to a dual transistor differential 
stage for minimum offset voltage across the loudspeaker. 
The current passing through Tr 1 is determined by the con-
stant current source of Tr2, Dl, D2 and R6 at about 
\BE/R4 = 0·6/330 or about 2mA. Thus about ImA flows 
through RI and a similar current through R2. 

A similar constant current source is formed using TrS , 
but the current through this transistor is set at about 4mA, 
since RIO is about half the value of R4. This sets the 
current passing through the Tr3 driver stage and through 
the mUltiplier stage of Tr4. The pnp driver stage of Tr3 
requires a fairly high voltage device, the high frequency 
response being controlled by C3 for stability. The .\BE 
multiplier involves the diode D3 as well as the transistor 
Tr4. The potentiometer VR 1 should be adjusted so that 
the quiescent current in the output Darlingtons is about 
IS-20mA. 

The plastic encapsulated Darlington transistors Tr6 and 
Tr7 must be bolted to adequate heatsinks ; the heatsink tab 
of Tr6 is at the potential of the positive supply line and 
that of Tr7 at the negative supply line potential, so a com-
mon heatsink cannot be used unless the devices are in-
sulated from it. The more economical TIP 140 and TIP I4S 
complementary Darlingtons can be used for supply 
voltages not exceeding ± 30V. 

continued on page 49 
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t , to ," 
lo.vyer thaD, 9f Jh'e 'built:-inmicrop'hone, .is, stlll 

1'Q34( " '" 
' otner ... sheh 

054 

Roger Ha'll 

' "f,o start this month's column on !!lods ' (modifications), ' I 
would like to pass on,a tip ,from Cambridge Kits,0f Milton in 
Cambridge who have written in to say that anyone who has 
one of their Low Freguency Con'verterscan 'tn6ditY the An-
t.enna Tuning U'nit to, give cov,erage down to 15kHz, 
by simPly switching in a 33mH inductor in series with L3 for 
operation on 1'5-100kHz.' Many thanks to Mr M. M'ann, tHe 

Manager of Cambridge Kits, for th,e idea. , • 
G4JSW; Harry of Great Bookham in Surrey, has a Trio TS-

h'Cls found that whEln he", uses itJorlongperiods 
pf.Jisfe,ning the .fan is unnecessary andafthough there, is a 
switch to turn off, the heaters, there isn'tone for the fan . To. 
overCome this, Harry has fitted a switch to the rea r"pane'l of 

" his set, directly behind the front-panel phone -socket, and 
wired it up as ·in Fig. 1, which shows the'physicaLlayout in 

, the transmitter. The wiring of the switcH as,i! relates "to the ", 
, cj r,cu it d iag ra m in th e man ual I s show n; fn 

Fi'g, 2. , " '.,' , ,,", ,,' 
. To ' yvire up the, switch, the blue/white and blue' wires 
should be cut at the points marked "x" -and two new, wires 
.(showl') by the dotted lines) connected as in Fig.' . 
, : With the swit,ch in the OFF position it interrupts the' OOV 

, line from the main,transformer to tht:!fan,and ,the 12· 6V line 
from the frol1t-pal')el heater switch to the valve heaters. It is 
) he,Q possible to use the set as a receiver only, with the valve 
heaters and the fan turned off. , 

For transceive operation, both the, rew-panel fan switch 
and the front-panel heater switch must be turned oh befort:l 
the "transmitter, can be used. It is to turn pnthe 
heaters without turning' on the fan, most uSJlful foranyone 
as absent-minded as lam. ' 

Harry has also told ' me about the User's International 
Radio' Cllib that is organised by Robert A Poherence, N8RT. 
The club publishes tvyo newsletters, one for owners .,of Icom 
equipment 'and one for owners of Trio equipment, and they 
'are both full of mods., . 

As ,Rob has given me permission to reprint tips from his 
QeWsletters; I would like to pass on this informatioi1 which 
was originally supplied by Alan K. Lefcort WB3GPR/6, who 
'wrote in to the newsletter to point out that some of the 
micropho'nes sold by , Tandy as replacerilent ,mikes forpor-
table , cassette tape-recorders , are < compatible 

, w.ith ,Trio TR-2400,- The sub-miniature (2 ·5mm) plug 
i normally used for the ON/OHcontroiofthe cassette recorder 
,'will . control the ,' on the' .. TR-2400, and the 

miniature .(3·,5min) phone, plug :will provide toe audio Hon-
' necliol'l: . , 

not too;eXpeI1Sil/e. :> 

'IWAM 0241. 

,Fi$i, . 

, To ;Ovrilt AC tappip9 

'0 Tn t'Qo""m" ___ .. 

panel. SYiit<;h 

"'. "'r"7 ---."".; 
I-,-_".-__ -0 On 0--,._';...1 ______ -,.1 

IWAM0251 

Wanted ' ., 
I rec'eived 'tvVo '; requestsfor this month's ";;YantetF!T< 

c'olumn, both fortheStandardC-7800 70cm transceiver. ' 
• Is there, anyope """ho knol/\(sa si,mpleway of retail)ing ;the ' 'Jc 

memories in tbis rig whElr.l it has been disconnected from 
power supply? A small internal NiCad would pro,bably 

yet I have not anyone who' knolfJs hO\l\(., , 
to installit. . .... .. . '. . '. ...•. •... ..•. .," 

, The other 'mod ihat has been requested' for ' t,h'e 
for reverse repeater, Be:cause of the construction of thi 
this mod will probably involve .ahextracrystal and ' H • .,.,V . , ' 

and if anyone h§ls carried out this: mod I 
hearing tromthem. . , 

, C'an you help oftheabove mods?lf,Yo;u 
if you have any other mods,' hintsor' tips that you 
to see, please , \V.rite to: R .. S" Hall, 
Wireless; King's Reach Tower (Hatfield Ho'Ltse),c StarilfoEd'; 
Street, 9tS': 

www.americanradiohistory.com



ALAN MARTIN GBZPW 
Take Your Pick for 70cm 
Over the past few weeks I have 
received, from four separate manufac-
turers, literature describing new equip-
ment for use on the 70cm u.h.f . band, 
which makes me wonder if we are 
about to see an upsurge of activity on 
these under-used frequencies. 

The Yaesu FT-404R is a 70cm f.m. 
hand-held transceiver, crystal con-
trolled with six channel capability. 

Other features include: 2 · 5W r.f. 
output (switchable) ; sensitivity 
for 20dB quieting ; audio output 
400mW at 10% t.h.d.; current con-
sumption , receive 160mA (7mA 
squelched), transmit 900mA (high) 
400mA (Iow) . The unit is housed in an 
identical case to the FT-202R, its 2m 
predecessor and is supplied with 
helical antenna, NiCad battery pack; 
carrying case, costs in the region of 
£ 180 and is obtainable from: Amateur 
Electronics UK, 508-516 Alum Rock 
Road, Birmingham 8. Tel: 021-327 
1497/6313. 

Trio's TR-8400 70cm f.m. 
transceiver is extremely compact 
measuring only 147·5 x 51 ·5 x 
193mm deep and is fully synthesised. 

This full-featured rig covers 430-
440MHz in 25kHz steps and includes 
five memories, memory scan, 
automatic band scan, manual Up 
/Down scan and two independent 
v.f.o.s. 

Other features include: switchable 
r.f. power, 10W high, 1 W low; multi-
coloured, eight-segment SIR F I.e.d. bar 
meter and tone-burst switch . The 
receiver sensitivity is less than 
for 12dB SI NAD and audio output is 
better than 2W (at 10% distortion into 
80 load). 

The VAT inclusive price of the 
TR-8400 is £279 plus £4.50 carriage 
and is obtainable from: Lowe Elec-
tronics Ltd. , Chesterfield Road, 
Matlock, Derbys. DE4 5LE. Tel: (0629) 
2917/2430. 
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Standard introduce a very versatile 
rig in their C-78 portable/mobile 70cm 
f.m. transceiver. Main features include : 
five memories; automatic scan of all 
the synthesised channels; manual 
Up/ Down scan via the microphone; 
automatic calling channel selection; 
memory scan; busy/ free/vacant scan 
switch; three-position simplex/repeater 
switch; battery save facility ; MHz shih 
button and r.f. power output of 1 W for 
portable operation. 

An interesting feature of the com-
plete mobile installation is the inter-
connecting mounting bracket, which 
provides direct plug-in power and 
signal connections. This facility also 
applies when the CP878 10W linear 
amplifier is employed. Altogether the 
three components provide a highly 
compact, easy-fit installation. 

Individual, VAT inclusive prices are, 
C-78 u.h .f. transceiver £209 .50, 
CP878 10W linear amplifier £65.00, 
mounting bracket £ 17 .75 and carrying 
case £6.95. However, the complete 
installation can be obtained at a fully 
inclusive, special offer price of 
£289.00 from : Lee Electronics Ltd., 
400 Edgware Road, London W2. Tel: 
01-7235521. 

...... The Standard C-78 and CP878 

The Trio TR-8400 

The l eom IC- 4 S1 
leom also announce the introduc-

tion of their IC-451 , a 70cm murt;-
mode version of their respected IC-251 
2m base station. 

Manufactured to Icom's usual high 
standards, the IC-451 includes the 
following features : frequency coverage 
430-440M Hz; three memory chan-
nels, any inband frequency program-
mable ; 7-digit luminescent display, 
100Hz resoluti on frequency readout 
with power supply requirement of 
nominal 13 · 8V d.c. (4A max. on 
transmit) or 240V a.c. mains. 

Transmitter output power is con-
tinuously variable over the range 1-
10W in all modes and operating modes 
are s.s.b. (u.s.b./I.s.b.), c.w. and t.m. The 
receiving system for s.s.b. and c.w . 
consists of a double conversion 
superhet and for f.m . a triple conver-
sion superhet system, sensitivity on 
s.s.b. and c.w. is less than O· for 
10dB S+ N/N and on t.m. less than 

for 20dB noise quieting, audio 
output power is more than 2W into 80. 

The I C-451 base station costs 
£579.00 which includes VAT and is 
available from : Thanet Electronics Ltd., 
143 Reculver Road, Beltinge, Herne 
8ay, Kent CT6 6PL. Tel: (02273) 
63859. 

Bits and Pieces 
The experienced constructor will know 
how useful his box of bits can be when 
getting the parts together for his latest 
experiment or project. Home Radio, to 
assist the beg inner, have produced an 
instant box of bits which they call the 
Beginners Constructional Hamper. 

The contents of the hamper include 
a capacitor pack, resistor pack, tuning 
capacitors. lamps and holders, coils, 
plugs and sockets, switches, I.e.d.s, 
loudspeaker, potentiometers, Vero-
board , aluminium chassis kit and many 
other assorted items. 

Home Radio estimate the retail 
value of the hamper to be £35.00, but 
9ffer it to Practical Wireless readers at 
£ 15.00, which includes VAT and p&p. 
The Beginners Constructional Hamper 
is obtainable from: Home Radio (Com-
ponents) Ltd., p.a. Box 92, 215 Lon-
don Road, M itcham, Surrey. Tel: 01-
5435659. 
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MAIL Photo Acoustics Ltd BUDGET 
ORDER MICRO COMMUNICATIONS DIVISION ACCOUNT ' 

TR7800 £268 R1000 
TRIO 
TS· 180S 160· 10 m 200W tran scci ver £679.65 
TS· 130S 80 · 1 Om mohile 200W tran scci\'cr£49 1.00 
TS· 130V RO· 10 m lIlobilc 20W transcei ver £404.00 
TS·830S IflO · l0m tran sceiver (includes ncw bands. 

various l.F. o ptions. digital display. 2 x 6146 
PA. plus many other features) . £639.52 

TS 770E 2m170cm mlll1imodc base SI31100£763.60 
TR 2300 2m handhcld (80 channels) £166.75 
TR 2400 2m synthcsi7.ed hand held £ 198.00 
Receivers 

ing:gg 
SR 91 44· 146 o r 156· Jti 2Mh z luneable o r x[al 

£46.00 
AM R 2 178 r."larine or am:J\eur band 8 c hannel 

scanner - x\al £120.75 
SL 1600 2rn Ifl channel scanner £39.50 
F RG 7700 The latest from Yaesu £389.00 
R 517 Air ba nd portable' luneable & xtal £49.45 
SX 200 26 5 14Mhz scanner. ,\ M and FM £235.00 

ICOM 
IC 2E 2rn handhcld ·s \'nthesizcd £159.00 
IC 240 2nl IOW mobile £169.00 
IC 255E 2111 25W scannin g mobile £255 .00 
IC 260E 2111 Mu llimode mo bile £339.00 
IC 25 1E 2111 MlIllinwde base station £479.00 
le 215E Supp lied wilh 520. 22. RO-9 £149.00 
IC 402 70em s. s.h. po rtahle £242.00 
le 202s 2m s.s .b. portable £169.00 
IC 720 O· I·JOMh z lOOW transceiver. all bands. 

SS R! CIV/RlI v/ AM £795.00 
IC 45 l E Lalcst 70cm Illult illlode base station 

£579.00 
AlIlcom accessories ayailable 

Aerials - J . Ilcams - Revco - Ho ku shin -
G . Whip. 
Power supplics - ruic.rophones - plugs - sockets -
dum my loaJ s - lighten ing arresters Ne all 
availahlc . 

£285 TR9000 £345 
ACCESSORIES 
RM 940 Infra Red remo te mike £45.00 
eN IOOIA Autornutie ATU and SWR £129.45 
CN 620 Cross pointer SWR 1·8·150Mhz £52.81 
CN 630 C ro ss pointer SWR 140·450Mhz 

£71.00 
1·2 ·2·5Ghz 

RW 1510 Wan meter O· ISOW. O·500Mhz £69.00 
Rotators 
NS 200 VHP - UHF Bl!ams £29.50 
AR 40 For mi ni Bcams £59.80 
OR 7500X For J clement HF Beams Preset 

contml1cr £98.04 
OR 7600X Up to 2 clement 40m Beams Preset 

£ 135.00 
Man \' ot her models ;\\'ailab1c + 5 co re ·6 core c :lble 
UR4·.\ - UR 67 - twin feeder. 
Full r<ln l!c of MODULES and 
S.E.M. prod ucls ilv'lilable. 

COMPUTERS 
Ne w CBM 8032 80 column + 24k Rom £1029.25 
New CUM 8050 dual drive £1029.25 
C8M 2001·8 Rk. including cassette £435.88 
CBM 3008 Bk. Qwcrty keyboard £457.70 
CBM 3016 16k. Green screen £569.25 
CBM 3032 32k. Green screen £718.75 
CBM 3022 80 Column dOl matrix pri nter £440.45 
CBM 3040 Dual drive mini floppy £718.75 
CZN C:ISSCIIC deck £56.98 
KIM 1 The ideal teaching aid £106.95 
KIM 38 Ram Board £110.40 
KIM 4S Mother Boan.! £74.75 
All P.E.T. leads and accesso ries and manuals 
avai lable + full r;lngc or NASCOM and APPLE 

3003 Tand v 1cn!t 2 corn -
ratable. wilh 16k Ram. inlcgral ·cassette. boxed 
and read y 10 go, only £333.00. 

Please phone for qumalion on any items not li sted. 

Full r;mgc of co n sum abies (disks. cassettes. labels. 
ribhons ctc ) a vailable + Pct sofl - Co mmodore -
BSF - Mo nito r and c\'crvthing from Space 
Invadcrs III a co mplete Business System. Also a 
la rg.e rangc of books in stoc k. ALL PRICES INCLUDE VAT 

. PART EXCHANGE 
TRIO AUTHORISED" Let us sell your rig for you - no commission charged if you purchase new rig from us. 

DIICOMI Monday-Saturday 9.30am-S.30pm. 

DEALER 58 HIGH STREET, NEWPORT PAGNELL, BUCKS .• TEL. 0908 610625 

1 Railway Road, 

YOUR 
SOMMERKAMP 
IMPORTER 

Blackburn, Lancs. Telephone: 51842. 
(Telephone Evenings: Bolton 592929 G4GHE) 

SOMMERKAMP TS280 FM 
80 channels, 2 metre FM 

Mobile Transceiver 
Rapid channel change with illuminated 
read-out, 25K Hz steps. Complete with 
mobile mount and microphone (which 
also incorporates a volume control). Two 
versions avai lable - 50W output, 
switchable down to 2 watts at £199, 
and 10W output switchable down to 1 
wa tt at £159. Can be used as base sta-
tion with a Sommerkamp Power Supply. 

SOMMERKAMPTS802 
80 channel, 2 metre FM Hand-held Transceiver. 

Fully synthesized. switchable reverse scan, digital readout. repeater shift, 
tone burst. 2 wa tts output switchable down to 0.2 watts. Price includes 
leather ca rry case, flexible aerial and a free battery cha rg er - a bargain at 
£129. Set of Nicads £10. £2 post. packing and insurance. 

SOMMERKAMP 
FRG7 Receiver.... .. ............................................................. £188 
FRG7700 Receiver. inc.12 memories.. .. .. . .......... £379 
FT277Z0 HF Transceiver 160-10 metre ... 
FT767 HF Mobile Transceiver 80-1 0 metre ... 
FT4802 metre Mobile Transceiver... .. ..... £359 
FT227RAE 2 metre Mobile Transceiver ............ .................. .. .. ..................... £255 
FT307C8M HF Transceiver 160-10 metre .. . 
FT9020M HF Transceiver 160-10 metre ... 

We also stock genuine Sommerkamp accessories: 
Power supplies, SWR bridges, power output meters etc. 

SEND FOR DETAILS T LATEST PRtCES 
All prices include VAT. Barclaycard. Access. Pa n Exc hanges etc. 
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NEOSID SMALL ORDERS 
PO BOX 86 
WELWYN GARDEN CITY 
HERTS AL11AS 

NEOSID 
Come to the manufacturer /or 

INDUCTORS:-R.F. choke parts 
inductor assemblies 
suppression beads 
ferrite toroids, rods, E cores 

"HELFORD" COIL COMPONENTS - REF PW 30 
Coil comp"ncnts, halun cores ,lnd heads as used IJ1 the cu rrent PW project. 
New! ! PRICE £3.95 inc. p&p 

The/ollowing PW kits are also still available: 
"NIMBUS" COIL COMPONENTS -REF PW 10 

Formers. cans. bases and beads plus winding wire and trimming tool. 
PRICE £6.65 inc. p&p 

GENERAL INDUCTOR KIT - REF PW 20 
Wide range of inductor parts for coils from LF to VHF, rods. choke cores, 
coil assemblies etc. and tech. data. 

PRICE £6.10 inc. p&p 
TRIMMING TOOL KIT - REF 650 

Adjusters for I.F. coils & convergence coils inCluding hexagonal types. 
PRICE £1 ,25 inc. p&p 

Catalogue a/standard parts available by retufll- send S.A.E. ------------------Ille<l sl.· ..;upply. . . ... PW)O K IT(S) AT £3.95 inc. P&P 
.. PIV 10 K IT(SI'\ T £6.65 ;ne. P& P 

.. .. PIV ] O KIT(SI AT £6.10 ine. P&P 

. .. REF. 650 K IT(S) AT £1 .25 inc. P&P 
I PO/ C HEQUE NO. .. .. ....... .. . . FOR £ .. 
NA,\-IJ: 
·\!)nRF.SS . 

NEOSIO SMALL ORDERS Brownfields. Welwyn Garden City. Hens AL7 1 AS 
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c:.. M· O . oS . DEVIC.ES . 

STATIC. k:.1L.L.S C. M .0· S. DEVIc:. .. S. 

WHE ..... YO\.) C- ........ o ·S. OEVu;:: .. £S T"4EY 
SHOVL..D Se. PAc:.KAcc.EO , .... A MAN ..... As. To 

'HAT AL...L.- P1NS AIfeE 
lZe:.t..AovE TI-4e. DEV'CES 

PACICACOI""-le:. Yc>u l2.eA.DY 10 't..JSI!!RT 

THEM '''''''-0 "...E c;.. • .u:.u'T. 1<.e..S.I6T THe. 
To THElv1. 
WHEto-J 1 ..... ..... c::. c..,..". c>.S Oe:.VIC.e..S ........ 0 A. 

Do "-JOT T-oUC-M T .... e A .... S. 

IF" You <::.A ..... NOT uSE A. SOC .... E.T i.c.. . 
A.t..u:> To 5oL.oE'R- IT le;) -n-te: fZ.oa.p D 

Yov tvt'-'ST E"""S\")RE. THA.T THe: 5c;:)I-oe::Ru .... 1CO 
Bt. IS Eve: .... · -
UNPL..'->G THE ....... AINS L.EAD US,,,,,,,c::, T ... e: 
10;)""". A Gc:M::Po \OEA, IS 10 FAS-re;to....l r .... e:. MA. ....... S 

T_ THE IRO",", HA."'-'C>L...E AI .... u;:) S' .... ...... 1'HE 
MAI ..... s. LEAn 10 SUIT .. T""E IQ.oh.l IS ...... To 

A MA.INS 8'->T MUST BE '2E""tOV'EO To BE 
USED. 

USeFUl- lip IS To \I\JOr2.K c:»oJ 

A STIiii:E\.- OQAI .... I .... CO f!.oApo 
W ... ,CJ-t Ac.T5 As A CQooo E"A2TH. 
"'EEl=» I4A, .... O I ..... c.c::-...-rAoC.T WI"" 

THe. $,0..)'" 'lC::>P AT 1i ....... e.S. OiC! AT 
L.EA.5' Touc....... IT 
AVOID ...... YLO..... CL.oT .... e:S ANo 

A""o SHOES WI'T'l-4 SoL..ES oF' 
IV1AoE' W1A"T'EJ2,A.LS - ALL. c...A.....a 

STATIC- E' ECTe:z.C-l'T'('. 
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'L.HELFORD Part 5 

HF SSB TRANSCEIVER 
The output specified for the PW Helford is JOOW p.e.p. 
and this is achieved with a solid-state p.a. based on an 
application note by TR W Semiconductors. 

The advantages claimed for this design are high 
efficiency, wide instantaneous bandwidth and small size. 
To achieve these TR W have designed a family of 
transistors able to tolerate a wide range of operating 
temperatures, bias conditions, load v.s.w.r. and overdrive 
conditions with the minimum of control circuitry. 

The p.a. used in the PW Helford is remarkably small for 
its rated rJ. output, a feature that allows the PW Helford 
to be built into a reasonable size of case. 

Vss 

Input 

Practical Wireless, March 1981 

Vie Goom G4AMW 
Circuit 

The circuit of the amplifier is shown in Fig. 20. Two 
pairs of PT 9797 transistors are operated in push-pull and 
then combined in 00 hybrid transformers T50l and T508 
to convert the nominal 50n source and load impedances 
to two lOOn ports which are in phase. Any amplitude or 
phase unbalance causes power to be dumped into resistors 
R506 and R507. 

The collector feed transformers T504 and T505 com-
bine with the matching transformers to form a modified 
1800 hybrid combiner. 

C517 VCC 

C513 
1n 

T506 

Fig. 20: Circuit 
diagram of the 
100W p.a. used in 

the PW Helford 

41 

www.americanradiohistory.com



Readers who intend to operate the Helford sbould be 
in possession of the appropriate licence issued by the 
Home Office to those who have passed the City and 
Guilds Radio Amateurs' Examination. Details may 
be obtained from: The Home Oftice, Radio 
Regulatory Department, Amateur Licensing 
Section, Waterloo Bridge House, Waterloo Road, 
London SEt SUA. 

Transformer winding details 
T501 Twisted pair of pvc covered 7/0 ·2mm 
T508 stranded wires twisted at about one twist per 

5mm. End cheeks are not used. Six ferrite 
cores on each tube. 

T502 Secondary is one turn centre tapped 
T503 sisting of two lengths of brass tube 4 ·8mm 

o.d. x 20·3mm long. Primary is 5T 18 s.w.g. 
enamelled copper wire. Three ferrite cores 
on each tube. 

T504 Twisted pair of pvc covered 7/0·2mm wire 
T505 passed through the top pair of brass tubes of 

T506 and T507. Six ferrite cores on each 
tube. 

T506 As T502, T503 but brass tubes are 35mm 
T507 long. Secondary 4T 18 s.w.g. enamelled 

copper wire. Six ferrite cores on each tube. 

* components 
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Any phase or amplitude differences that would 
otherwise exist at the collectors are now minimised by 
allowing the difference current to be by-passed to ground. 
The resulting currents in T506 and T507 are balanced and 
provide exceptional second harmonic rejection. 

Construction 
The construction of the p.a. is similar to the driver stage 

described in Part 4 and constructors are advised to keep a 
copy of that part in front of them during construction. 

The amplifier is built on a double-sided p.c.b. (Fig. 22). 
It should be noted that this board has a complete ground 
plane on the side away from the components. The compo-
nents are soldered onto the pads except where indicated in 
Fig. 22 that the lead should be taken through a hole in the 
board and soldered to the ground plane. 

The transformers are constructed in the same manner 
as for the driver stage using the same type of p.c.b. end 
cheeks. Winding details are given in the table. The ferrite 
material used for the cores of the transformers has an 
initial permeability of 800 and remains above 200 at 
30MHz. 

The heatsink is a larger version of that used for the 
driver stage. Care should be taken when mounting the 
transistors onto the p.c.b. and heatsink. The mounting 
details are the same as for the driver stage shown in Fig. 
16 in Part 4. 

Testing 
A nominal 12V d.c. supply capable of giving 16A is 

needed to operate the p.a. stage. With a 50n dummy load 
on the output the bias . potential should be adjusted to give 
a quiescent current of 500mA. With full carrier insertion 
the current should rise to around 16A with 7 A peaks 
under voice modulation. 

Component Availability 
The special toroids used for the transformers in both the 

driver and p.a. stages can be obtained from TMP Elec-
twnic Supplies, Britannia Stores, Leeswood, Nr Mold, 
Clwyd CH7 4RU. AJH Electronics (see adverts) stock the 
transistors used in the p.a. and driver stages. 

This picture shows the completed p.a. in the case 
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Fig. 22 (top): The copper track pattern of the 100W p.a. shown full size. This is the component side, the other side 
is a complete ground plane. Fig. 23 (above): The component placement drawing of the p.a. Note that there are 

eight links between the ground plane and the transistor emitter pads 
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Filters 
In order to supress any odd-order harmonics suitable 

filters should be inserted between the output of the final 
p.a. and the antenna. The filter design chosen for the PW 
Helford is based on an elliptic function with the cut-off 
frequency chosen to give "poles" of attenuation at the 
harmonic frequencies. 

The filters are constructed on simple single-sided p.c.b.s 
as shown in Fig. 26. Two of these boards are needed for 
the PW Helford as described here with another three filters 
to be fitted if the extra bands are to be added later on. 

L801 
L802. 
L803 
L804 

son 
Input 

Table 

14T 18 s.w.g. on T50-1 0 
13T 18 s.w .g. on T50-1 0 
21 T 18 s.w.g. on T68-2 
20T 18 s.w.g. on T68-2 

L801 L802 

son 
Output 

Fig. 23: Circuit diagram of the filters IU: I I 
I I 
I I 
I I 

IWAM0321 

I I 
I 
I 
I 55dB 
I 
I 

0·5dB I 

ripple LO>o."""'-___ .. 
fc Frequency 

Fig. 24: The characteristics of the filter circuit 

* components 
FILTERS 

. Capacitors 
Silver Mica (350V d.c.) 

22pF 1 
56pF 1 
82pF 1 
180pF 1 
200pF 1 
·220pF 1 
330pF 1 
680pF 3 
820pF 1 

. . Miacallaneous 

CB02 
C804 
Ca07 
C805 
C80l 
CS10 
Ca03 
C80S,809,81l 
Ca06 

I;' .. Toroids. Amadon T68-2 (2) ; Ama(,ion T50-10 (2) ; 
, p.c .b. (2}. 

" 
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58010 r-._-C:=J 5801b 

58010 C=H ... r....t-C:=J 5801b 

o 0 
'--__________ ---' IWRM343! 

Fig. 25 (top): The copper track pattern of the filter 
boards shown full size. Fig. 26 (above): The compo-

nent placement for the two filters 

Corrections 
In Part 1 C46 and C41 are shown the wrong way round 

on the p.c.b. layout (Fig. 4). Pins 3 and 4 ofIC7 are shown 
transposed in the circuit diagram. The p.c.b. is correct. 

PW Helford Builders' Net 
The designer, Vie Goom G4AMW, has decided to start 

a net on 80m for builders and users of the PW Helford. 
The net will commence on 2 February at about 1930 on 
3· n±QRM and will be run either by G4AMW or 
G3XPZ who will be prepared to answer queries and 
problems. -

Part 6 
The next instalment will deal with the power switching 

arrangements and the metalwork. 
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The next day the ' ltalian Ambassador and some of his 
staff visited the station to personally see the Marconi 
system. He sent a long telegram to the King of Italy's aide-
de-camp via Bournemouth. This message was between 40 
and 50 words long and was entirely in Italian. As this 
language was not understood by either of Marconi's 
operators, it could be called a coded transmission. Yet the 
message was received as perfectly as it was transmitted. 

The Madeira Hotel 
The station at the Madeira Hotel was 22km from the 

Needles and messages between the two stations began on 
3 March 1898. In late September of that year there was 
some trouble with the Manager of the Madeira Hotel. 
There was a dispute about charges for the accommodation 
of the mast in the front garden of the hotel. This resulted in 
the apparatus being moved to the Haven Hotel in Poole, a 
distance of 30km from the Needles. 

Exterior of the Haven Hotel showing Marconi's aerial 
mast. Acknowledgment to the Marconi Archival 

Collection for all photographs and information 

The Haven Hotel 
Although the location was changed the station con-

tinued as an important experimental station until its 
closure in 1926. The masts were erected on the water side 
of the hotel. In later years (1904) another lower mast was 
erected at the back of the hotel, then the first mast was re-
erected on top making a complete mast 55m in height. 
This was dismantled in 1913 to allow builders to extend 
the hotel. Since then the hotel has been largely rebuilt, and 
to record the hotel's association with Marconi and his ex-
periments, a plaque is on display in the hotel lounge. 
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Tape of signals received at the Royal Needles Hotel 
from Madeira House 

Royal TelejJrams 
During the time that tests between the Needles Hotel 

and the Madeira Hotel were being conducted, more in-
terest was aroused with the use of the system by the Royal 
Family. The Prince of Wales was convalescing on the 
Royal Yacht after injuring his knee, with Queen Victoria 
staying at Osborne House. The necessary equipment, to 
enable the Queen to hear news of the health of the Prince, 
was installed in Osborne House. 

Perfect signals were said to have passed between the 
Royal Yacht Osborne and Osborne House during the 10 
days that it was needed. Every morning the Queen 
received a report on the condition of the Prince. Numerous 
messages are said to have passed between various mem-
bers of the Royal Family, the Duke of York was so in-
terested that he paid several visits to the instrument room 
on board the Osborne. 

The Prince expressed his high appreciation of Marconi's 
system and presented him with a souvenir in the form of a 
scarf pin, wishing him every success with his invention. 

First Newsletter at Sea 
Whilst Marconi was returning to England on the SS SI 

Paul, he set up his equipment on board. At a distance of 
about 96km, he established contact with the Needles sta-
tion and obtained several items of the latest news. These 
were immediately printed on board the ship in the form of 
a news-sheet and included items on the South African 
War. 

It was sold for one dollar per copy, in aid of the 
Seamen's Fund and was the first news-sheet to be 
published at sea. Called the Transatlantic Times Volume I 
No. 1, it was dated 15 November 1898. • 
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-- 01 IHI MONIH - Brian DANCE M.Se ---- TL080 BIFET Op. Amps. , 
The 741 type of operational amplifier has proved to be a 
very widely used component which can satisfy many re-
quirements, but many new types of operational amplifier 
are now available which offer a considerably improved 
performance. One parameter of the 741 that does not meet 
the requirement of designers is the very low input 
resistance, typically 2Mn, and its requirement for greater 
input current, about 500nA, than is available in some 
circuits. 

One technique for making operational amplifiers, hav-
ing a very high input impedance and requiring low input 
current, involves the use of field effect transistors in the in-
put stage. Hybrid devices were initially available in which 
a silicon chip containing the two f.e.t.s, for the input stage, 
were put in the same package as the operational amplifier 
chip. Unfortunately such devices proved very expensive to 
manufacture. 

It was very difficult to incorporate f.e.t.s on the same 
chip as the operational amplifier, but now a wide range of 
BIFET devices, with input junction f.e.t.s, and BIMOS 
devices, with input MOSFETS, are available at very 

TL080 

Offset Iny. Non- Vcc-
null! in- i ny. 

comp put input 
1Nl) 

TL083 

TL081 

Offset Iny. Non- Vcc-
null in- iny. 
Nl put input 

TL082 

Out- Iny. Non- Vcc-
put in- iny. 

TL084 
Non-

put input 

Offset Inv. iny. 
Out- null 

Iny. Non- Off- Vcc-Off- Non- Iny. Out- Inv. Non- Vcc+Non- Iny. Out -
input iny. set set iny. input 

input null null input 
lN2 2N2 

put input inY. iny. in- put 
input input put 

Note: Pin 9&13 are internally connected 

Fig. 1 : TL080 .erie. connection. 
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economical prices. We will now consider the Texas Instru-
ments series of TL080 BIFET products, which have typical 
input re si stances of 1012 ohm (one million MO) and typical 
input currents of O· 2nA 

The TL080 Series 
The TL080 series of devices have been designed as 

general purpose operational amplifiers to replace such 
products as the 741 where a high input resistance, slew 
rate or other requirement is present. All of the devices in 
this series are of basically the same circuit type, but the in-
dividual devices differ in the following ways : 

The TL080 is a single operational amplifier in an 8-pin 
dual-in-line package which requires external frequency 
compensation to render it stable. The TL081 is also a 
single operational amplifier in an 8-pin d.Ll. package, but 
is internally compensated. It has the same pin connections 
as the 741 and is perhaps the most widely used device of 
the series. Both the TL080 and the TL081 have offset null-
ing facilities. The TL082 contains two similar operational 
amplifiers in an 8-pin d.i.l. package. Internal frequency 
compensation is employed, but no offset nulling facilities 
are available owing to the limited number of pins per am-
plifier. The TL083 is also a dual amplifier, but as it is en-
capsulated in a 14-pin d.i.l. package, offset nulling facilities 
are provided. It is internally compensated, with connec-
tions equivalent to the 747. 

RF IWAD7041 
lOOk 

3k3 6 Ou t put 
C lk 3}J3 

9kl 

Fig. 2: Squarewave generator 

The TL804 is a quad device with internal compensation 
in a 14-pin d.i.l. package, but again insufficient pins are 
available to provide nulling facilities for the four amplifier 
package. The connections are similar to the 324 devices. 

Connections for all of these devices are shown in Fig. 1. 
Any of the amplifiers can be used in the circuit to be dis-
cussed, but an external frequency compensating capacitor 
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must be used if the TL080 is used. Multi device circuit 
construction is simplified by the use of dual or quad 
packages, but in terms of cost price little benefit is ob-
tained. 

Parameters 
Apart from the high input impedance of the TL080 

family, it is interesting to note that the devices have a 
typical slew rate of 12V IllS, which is 24 times as great as 
the O· SV Ills of a typical 741 device. The slew rate controls 
the speed at which the voltage at the output of the device 
can change. Thus one of the TL080 series of amplifiers 
can satisfactorily provide a large output, such as SV peak-
to-peak, at a much higher frequency than a typical 741 
device. 

The input offset voltage of the TL080 device is quoted 
as ISmV, although the somewhat more expensive 
TL080A series has a quoted value of 6mV. This voltage is 
the potential between the two inputs of the device required 
to produce zero output voltage when the amplifier is fed 
from balanced positive and negative power supply lines. 
The 741 has an input offset of 6mV, so the 741 is better 
than the TL080 devices in this n!spect and about as good 
as the TL080A series. 

The gain of the TL080 series of devices falls to unity at 
a bandwidth of typically 3MHz, this being three times the 
value of a typical 741. Thus the TL080 can operate 
satisfactorily at high frequencies if the signal is small. In 
most other respects the TL080 devices are comparable 
with the figures quoted for the 741 devices. Each amplifier 
of the TL080 series consumes about 2·8mA and has 
short-circuit current limiting protection like the 741, so no 
damage to the device can result from accidental shorting 
of the output. 

Rl R2 
I npu t o--...... I/V\,.....-'\IIIv--.'-i 

C3 

R3 
IWAD705! 

Cl C2 

Fig. 3: High Q notch filter 

Practical Circuits 
The circuit of Fig. 2 shows a squarewave generator 

using a single positive supply of +ISV. A lower power 
supply voltage can be used if a smaller output amplitude is 
satisfactory. The frequency of operation is equal to 
1/2 (1tRFC) or about Q·48Hz with the values shown. 

The power supply connections to pins 4 and 7 are 
shown in this circuit, but are omitted in the following 
circuits for simplicity. When a dual or quad device is em-
ployed, only one set of power supply connections are re-
quired for all the devices in the package concerned. 

The circuit of Fig. 3 shows a high Q notch fllter which 
will greatly attenuate one selected frequency, whilst having 
a minimum effect on other frequencies. A twin T fllter 
circuit is used in the input to this circuit, but it is important 
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r--........ - ...... -VBat +12V 

30k 

3M 

::t 22}J 

10M 10M 

+12V 

IWAD706! 

Fig. 4: Icy road warning indicator 

to note that close tolerance resistors and capacitors are 
required-preferably 1 per cent to 2 per cent for optimum 
rejection. The component values should be selected so that 
RI = R2 = 2R3 and Cl = C2 = O·SC3, in which case the 
frequency of the rejection notch = 1/21tR 1 CL If RI is 
I ·S Ma and if C I is llOpF, the rejection notch frequency 
will be 964Hz or nearly 1kHz. 

One of the advantages of using a BIFET device in this 
type of notch filter is that the input resistors can have a 
very high value, because of the high input resistance of the 
device. For a given frequency the capacitors can thus have 
a relatively low value and low value close tolerance 
capacitors are far cheaper than high value close tolerance 

220k 

3n75 
lOOk 
Bass t--U--"v'Vlr-+ 

10n 27k 
100 

10k 

30n 
10k 

3k3 
Input 

o---f ......... -+--! 10k 1}J 

47}J 3n lOOk 3n lOp 
Treble 

50p 68k 

IWAD707! 

Fig. 5: Pre-amplifier with tone controls 

components. This type of circuit can be used at quite low 
frequencies where a 741 would be unsuitable owing to the 
high value close tolerance capacitors needed. 

The circuit of Fig. 4 shows an icy road warning detector 
using three of the four devices in a TL084 package. 
However, three separate TL081 devices would be equally 
satisfactory or one TL082 and one TL081. The thermistor 
must be placed in the region where temperature is to be 
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measured and the variable resistor should be adjusted so 
that the light emitting diode just comes on when the tem-
perature of the thermistor falls to freezing point. 

An i.c. pre-amplifier circuit is shown in Fig. 5. The in-
coming signal is amplified by the first TL080 device which 
feeds the volume control. The signal tapped off from this 
volume control is fed into a circuit of the Baxandall type, 
containing independent treble and bass controls. A second 

1M 

Input 

lOOk lOOk 

10k 
:P:l()Op <; lOOk 

. Output A 

..... -<> Output B 

i> .. Output C 

IWAD70al 

Fig. 6: Audio distribution amplifier 

TL080 device is used as an output buffer amplifier. Note 
the use of IOpF compensating capacitors with each of the 
TL080 devices. 

An audio distribution and isolation amplifier is shown 
in Fig. 6. A single TL084 is required or two TL082 devices 
or four TL080 units for this three-output circuit. The three 
output amplifiers employ 100 per cent feedback to provide 
unity gain, high input impedance, voltage follower circuits. 

IWAD7091 

Rl 
I n put o--'VV'v-...... -I 

'>--4---0 Output 

lM 

Fig. 7: A variable gain inverting amplifier 

As a final example of a TL080 circuit, Fig. 7 shows a 
variable gain circuit. The gain is equal to R/R J and the 
2MO potentiometer can be used to null the output voltage. 
The compensation capacitor Cc should not be less than 
RI/(RI + R2) = 30pF. For optimum performance R3 
should equal the value of RI and R2 in parallel so that the 
input current in each input circuit is similar. 

Availability 
Devices in the TL080 range are currently available 

from advertisers including Watford Electronics. • 
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AUDIO POWER AMPLIFIERS 
continued from page 36 

The feedback circuit values shown will provide a gain of 
about 48, but the gain can be varied over a very wide 
range of values by adjusting R5. The gain is equal to 
I + R 7/R5. The capacitor C2 reduces the gain at high 
frequencies and improves stability. 

Fet>dback line 

Fig. 16: Circuit of a low-distortion 30 watt amplifier 

The writer has been using this type of circuit as an 
audio amplifier for some years and feels it provides an ex-
cellent performance. It can also be used for operation 
down to zero frequency (for example, for the operation of 
servo motors) if the input is directly coupled and if the 
lower end of R5 is directly connected to OV (ground) with 
C I omitted. However, if minimum offset voltage is re-
quired, it would be advisable to use an ultra-matched dual 
transistor (such as the Precision Monolithics MAT -01) for 
zero frequency operation, as this will minimise the offset 
voltage at the amplifier output. 

In the third and fmal part of this series, we shall deal 
with audio drive i.c.s and some high-power amplifier 
circuits. 
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The third Breadboard exhibition, held at the Royal Horti-
cultural Society's New Hall, London SW1 , from 26-30 
November 1980 proved very popular, attendance being just 
over 17 ODD, an increase of more than 50 per cent over 
1979. Devotees of electronic pianos and organs, audio, 
computers, games and gadgets were all catered for, with 
plenty of kits and bits, and there were several stands offering 
"CB" accessories. 

Most of the Practical Wireless stand was given over to a 
fully operational amateur radio station, and a total of 167 
contacts were made during the five days of the show. The 
transceivers used were by Yaesu, kindly loaned by South 
Midlands Communications at Totton. The h.f. station was an 
FT-707, whilst on 2m and 70cm, we were running an FT-
480R and an FT-720R respectively. Antennas were a trap-
ped dipole and a discone, both mounted on the roof of the 
hall, around thirty metres high. 

Each day, we had personalities from the field of amateur 
radio on the stand, operating the station and chatting to 
visitors about the hobby. On the opening day we were 
privileged to welcome Brian Rix G2DQU, and he was 

The PW demonstration stations, with Assistant Editor 
Dick Ganderton G8VFH operating GB8BB on 2 metres 
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Brian Rix G2DQU on our stand on the opening day: 
(top) chatting to Editor Geoff Arnold G3GSR; (above) 

trying outthe FT-707 

followed by Phil Ciotti G3XBZ (co-designer with Vie Goom 
G4AMW of the PW "Helford", which he operated from the 
stand). Mike Tooley G8CKT, Eric Dowdeswell G4AR, Robin 
Hewes G3TDR (all regular contributors to PW) , and Graham 
Wood G3VPC and Nick Foot G8MCQ (both involved in run-
ning the Dorset 2m repeater GB3SC). 

Exhibitions always give us the welcome opportunity to 
talk to readers old and new, to show our constructional pro-
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The h.f. station GB2PW, w.ith our prototype 
microwave transceiver alongside it. The dustbin-lid 
antenna of the latter attracted a lot of attention from 

visitors to the exhibition 

jects, and to receive the bouquets and the brickbats about 
the magazine. At Breadboard we were also glad to chat to 
many people, young and old, about amateur radio, and to ex-
plain the ways it differs from CB. Quite a few were very sur-
prised to find the scope offered in modes: c.w., voice, RTTY, 
TV, SSTV, etc.; in methods, including moonbounce and 
satellite; and in frequency bands from 1 60m to microwaves. 
Talking of microwaves, our prototype "dustbin-lid" system 
(to be published soon) proved quite a talking point on the 
stand, too. 

As a tailpiece, I must tell you the story of a CB enthusiast 
who came to our stand asking if we had a receiver on which 

An introduction to amateur radio was provided by the 
RSGB display, and by a v.d.u. coupled to a Tono Theta 
7000E Communications Computer (courtesy of Thanet 

Electronics) 

we could listen for his transceiver, producing a 3-channel 
hand-held from his pocket. We replied that our receiver' was 
amateur bands only, and did not cover 27MHz, and in any 
case CB was not legal in the UK. He then said that this didn't 
apply to his set, which had three channels : 25MHz, 
25·5MHz and 26MHz. The shop that sold it to him told him 
that "It was only 27MHz that was illegal; his set was not 
on 27MHz, therefore it was not illegal. " He had just one 
problem-as he hadn't managed to contact anyone on It 
(hardly surprising) , he wasn 't sure whether it was working or 
not! It's amazing what some people will do to "turn a fast 
buck" . 

Next month in ON SALE 
6 MARCH 

You've asked for it! 
theft . liu 'WINTON'TUNER 

A high-performance tuner to complement the famous 
PW " Winton" amplifier. Covering long, medium and 
short wavebands, plus Band" f.m. and Band IV!V TV 
sound. Digital frequency readout plus clock and timer 

BOAT ENGINE . ,dY 
A si m ple uni t for logg ing hours run between overh auls on a boa t' s outboard m otor 

How to overcome interference from a 
vehicle 's ignition system and accessories, 
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ECHNIQUES 
affecting operation of amateur radio, PMR 
and in-ear-entertainment equipment. 
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Du'e to limitations of space (and money), few of us are 
. able to indulge in the antenna system that we would really 
like. Yet most of us recognise that the antenna system is 
crucial in determining the overall performance of any 
receiving or transmitting station. Those with large gardens 
who are fortunate enough to be able to install full-size an-
tennas (e.g .. a half-wave dipole for 80m) are relatively few 
and far between. Even then the available antenna space 
may have to be used in ravour of some bands rather than 
others. For those dwelling in flats or town -houses the 
problems are even worse. Ir h.f. antennas can be installed 
at all they have to be very much smaller than the ideal and 
.may well have to be made as inconspicuous as possible. 

The active antenna described has a physical length 
which is only a small fraction of the operating wavelength. 
yet exhibits many of the properties of a full-size dipole. Its 
desirable features may be summarised as follows: 
(a) Comparable directivity and polar response to that of a 

full -size dipole. 
(b) 
(c) 

" (c) 

Appreciable gain over a random length wire antenna. 
High degree of electrical balance between elements. 
In-built balun for coaxial output. 

The antenna may be used over a wide range of frequen -
c,ies. typically from 60kHz to 30MHz. and its directional 
properties are essentially the same as its rull-size counter-

' .. part. The antenna may thus be rotated to provide optimum 

ANTENNA 
Miehael TOOLEY BA G8CKT 

David WHITFIELD MA M Se G8FTB 

reception in a particular direction or, alternatively. may be 
used to "null" interference rrom an unwanted signal on an 
adjacent channel. Furthermore. the depth and symmetry 
or the null makes the antenna ideally suited to direction 
finding applications. 

The antenna consists of a helically-wound short dipole 
which has a nominal half-wavelength at approximately 
50MHz. The phys ical length is actually that or a half 
wavelength at 70MHz. however the helical winding in -
creases the inductance of the antenna in a distributed 
fashion and provides a further reduction in overall length. 
To preserve the electrical balance of the dipole a sym-
met rical high input impedance matching stage is incor-
porated and this feeds a two-stage wideband amplifier. 
which provides a voltage gain in excess of 20dB. Con-
struction is straightforward and uses readily available 
components. Because of its small size. the active receiving 
antenna is ideally suited for indoor use and thus will prove 
to be invaluable to the s.w.1. who, due to space limitations, 
is unable to construct a full-size antenna. 

What is an Active Antenna? 
Active antennas would, at first sight, appear to be a 

relati vely new concept; However this is, in some measure. 
due to the comparative lack of information on the topic. 
Indeed even the distinction between active and passive an -
tenn as would appear to be somewhat hazy. For the pur-
pose of this article we shall define an active antenna as one 
in which amplifying devices are incorporated as an integral 
part of the antenna. This has the further implication that 
there should be an uninterrupted length of feeder from 
an active antenna to the receiver rather than the more 
usual antenna/pre-amplifier/receiver arrangement where a 
length of feeder links each component in the system to the 
next. 

An active antenna designed for reception purposes will 
generally not be suitable ror transmission, if for no other 
reason than it will not be capable of handling the level of 
r.f. power involved. Another consideration is the efficiency 
or the antenna system. This is vitally important in 
tran smitting applications but very much less so in recep-
tion . Efficient free-space coupling is not essential for 
receiving antennas and hence very short antennas can be 
used despite their inherent inefficiency. What is important 
is the need to transfer as much power as possible from the 
antenna to the receiver without dissipating overmuch in 
the matching network. In other words. it is the matching 
that is important. Short antennas are capacitive and have 
a relatively high impedance. Effective matching can be 
achieved bv the use of active devices connected in a 
voltage follower configuration. thus avoiding the losses 
normally associated with matching networks consisting of 
incluctors. capacitors, transformers, and the like. 
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Power gain=25 
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{bl Miniature aerial 

{approx , length = 2ml 

Fig. 1: Antenna systems with comparable perfor-
mance at 15M Hz 

Gain and Area 
Ai half-w<.lye ciipqle from th'e area sllr-

'rounding it. , This capture 'a rea, \vhich is somewhat greater 
than , the ph}'sical area' of the elements, is known as the 

and effectively has an elliptical shape 
witn ' the dipole ;'aligned 'alor\gits major axis. An antenna 
whi,ch is sC(id tQ:.offersRme: 'ga,iil Qvera dipole' \ achieves . 

, this by having "a correspondingly 'Iargercaptu te area. It 
, therefore obtains more energy from an incident elec-
tromagnetic wave than would be acquired by a dipole. The 
capture area of a dipole ' is a function of frequency and is 

, fouil<;l pydi,vidif:!g the pow,pr delivered by the antenna into 
a matched load by the power per unit 'area available. It can 
be shown that: 

, Capture area (half-wave dipole) = O· 131 A 2 

v :i 300 X 10(' m; s and f is :in MHz). 

Capture, = O· 131 x x 111 2 

1·179 x 104 
or ,capture (half-wave dipole) r m? 
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Fig. 3: Circuit diagram of the complete active antenna 

This 'relationship shows that the capture area is inversely 
proportional to the square of the frequency . To put this 
into context, at IOMHz a half-wave dipole exhibits a cap- , 
ture area of approximately 118 square metres, whereas at 
30M Hz its capture area would only be some 13 square 
metres. It should also be noted that this applies only to an 
ideal antenna supported clear of any obstructions and 
several;wavelengths above earth. 

Short Antennas 
For short antennas the capture area will, of course, be 

proportionally reduced. However the performance' 0f a 
short dipole may be considerably improved by the inc,of- ' 
poration of active devices to provide additional power 
gain. In thi s case, adequate arrangements must be made 
for , matcbing the al)tenna oyer a wide range of 

, If this is not taken into account, losses' due to' mismaJch 
will be appreciable and the overall performance will be 
somewhat dependent upon frequency. Two comparable 
systems. are shown in Fig. I, and assuming that the 
matching was perfect, they would both deliver tlie same 
signal power at the receiver input. 

, Circuit Description 

," 

The :simplified block schematic of the active antenna ,is 
shown in Fig. 2. Anti -phase signals from the antenna 
elements are connected to high-impedance, unity-gain 
matchiqg stages. The outputs are combined in a balanced-
to-unbalanced transformer (balun) and then fed to a wide-
band amplifier. The complete circuit diagram is shown in 
Fig. 3. Transistors Tr I and Tr2, connected as source 
followers, provide the input matching with R3, which sets 
the: drain currents, acting as a balance ,control tocompen-
sa te for variations in f.e.t. parameters and component 
values . Transistor Tr3 operates as a common emitter am-
plifier with peaking provided by L I acting as part of the 
collector load. This inductor compensates for ' the stray 
capacitance at the collector and helps extend the h.f. perc 

formance of the amplifier. Emitter follower Tr4 provides 
matching to the relatively low impedance of the" feeder 
which connects the active antenna to the receiver. 
Stabilisation of the bias' is provided by R8 , and the' gain is " 
preset means of R 7 which applies a measur.e of series ' ' 
current negative feedback. 
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Construction 
The components for the matching and amplifying 

stages are assembled on a small single-sided p.c.b., the foil 
layout of which is shown in Fig. 4. In order to maintain 
performance at high frequencies constructors are strongly 
recommended to follow the p.c.b. layout. The components 
are located on the top of the p.c.b. as shown in Fig. 5. 
Note that, since space on the p.c.b. is rather limited, the 
use of miniature components is essential. The transformer 
T I is wound on a small ferrite ring of mean diameter 
IOmm according to the data given in Fig. 6. The primary 
and secondary windings consist respectively of 16 and 10 
turns of 32 s.w.g. enamelled copper wire, closewound on 
opposite sides of the ring. The completed p.c.b. should be 
carefully checked and then mounted on stand-ofT pillars 
inside the plastics box, as shown in Fig. 7. 

Elements 
The antenna elements are constructed as follows : 

Obtain a 2·143m (7ft) length of 20mm diameter plastics 
conduit from an electrical contractor. With the aid of a 
hacksaw cut this to exactly 2·083m and then mark the 
centre point. Using the hacksaw cut a V -shaped slot in the 
centre. (n.b., take great care not to place any undue strain 
on either end of the conduit since this may cause weaken-
ing at the centre of the "V".) Obtain a 250mm length of 
l6mm diameter dowel. Wind 80 turns of 18 s. w.g. 
enamelled copper wire closewound (i.e .. adjacent turns 
touching) on this former. The overall length of the com-
pleted winding should be approximately 114mm. Carefully 
draw the winding off the former into the conduit and 
gradually increase the pitch to about one turn per 25mm. 
The arrangement shown in Fig. 8 shows probably the best 
method of doing this, though constructors may prefer to 
develop their own technique. It is important that the pitch 
of the coil is kept as uniform as possible throughout the 
entire length of the conduit. 

Cut holes in opposite ends of the plastics box. These 
should accommodate the conduit, which should be a fairly 
tight push-fit. Then slide the box onto the conduit and posi-
tion it at the exact centre with the V-shaped slot upper-
most. The conduit should be secured to the case with the 
aid of a suitable adhesive. Bend the ends of the helix over 
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BUYING GUIDE 
Readers should find little difficulty in obtaining 
the components for this project. The plastics con-
duit can be bought from electrical retailers while 
a look through the advertisements in this issue 
should provide sources for the remaining compo-
nents. 

B C D A 

O/Pl...SK1 liP! 

IWAD77SI 

Fig. 4 (top): Full-size copper track pattern of the p.c.b. 
for the active antenna. Fig. 5 (above): The component 

placement diagram for the p.c.b. shown full size 

To Cl. 

Primary 
16 turns ·32 S.W.g . 

To C3 

IWAD776J 
To CS 

Common 

Fig. 6: Details of the toroidal coil. The windings should 
be secured with Denfix 

o 

Battery 

o 1. 0 

IWAD7771 

Fig. 7: Internal layout and wiring details. Note that C 
and D are not connected in this configuration 
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Fig. 10: Remote power feed to the active antenna 

Practical Wireless, March 1981 

and secure them to the ends of the conduit using short 
lengths of pvc tape . Then, using the V -shaped hole for 
access. carefully cut the enamelled copper wire at the cen-
tre, bend and terminate it as shown in Fig. 7. The plastics 
conduit may be drilled to accommodate push-fit terminal 
pins. but do take care not to overheat the conduit when 
soldering the ends of the enamelled copper wire. Link the 
helical elements to the p.c.b. using short lengths of pvc-
covered wire. and then connect the switch, battery connec-
tor and output socket. as shown in Fig. 7. The assembly is 
now complete and the active antenna is ready for initial 
checks and balancing. 

Initial Checks and Adjustments 
Connect a 9V PP3-size battery and insert a milliam-

meter to measure the supply current. Set R3 and R 7 to 
mid-position and switch the supply on. The supply current 
should be in the range 12mA to 20mA. If this is not the 
case, carefully check the p.c.b. and associated wiring for 
errors. The output of the antenna should be connected to 
the receiver using a short length of coaxial cable. The im-
pedance of this cable will normally be 500 but, if 
necessary, 750 cable may be used. Position the antenna 
horizontally and at some distance from the walls, ceiling 
and floor. Tune the receiver to a fairly weak signal in the 
range I MHz to 2MHz. Observe the "S" meter indication 
and check that the signal is free from fading (QSB). Then 
vary the setting of the gain control, R 7, and note the effect 
on the "S" meter. This should indicate an overall change 
of somewhat greater than 20dB. Adjust R 7 to obtain a 

* components 

Resistors 

680Cl 
Jkn 
47kn 
·.]Mn,.. 

Semicondu 
Transistors 
. 'SC548 
JIS8e, 

c· CapClcitors:": ' .. ' .. ; ....... . 
. Polvester 

100nF 
Miniature Cerarnic 

.,4· 7nF 
':>.,... , ' 

' .' ·v ." 
1 OOI-lH inductor; swi:tch 

" .ring 53mmdiameter 2 (Ambit.);.9Y'battery; 
Plastics box; 150 x 80 x 50mm ; Plastics!conduit 

(see y:!x.tt 
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Fig. 11 : Directional properties of the antenna 
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Fig. 12: Polar diagram of the active antenna at 1 M Hz 
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Fig. 13: Frequency response of the amplifier stage 
formed by Tr3 and Tr4 
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reading of "S·9". Connect a short jumper lead from A to 
B. thus shorting the ' elements together. The "s" meter 
indication should fall to a low value, typically "S-5" or 
lower. Carefully adjust R3 for minimum indication on the 
meter. If necessary turn up the r.f. gain control of the 
receiver so that the null is more noticeable. Leave R3 at 
this minimum setting and then remove the shorting link 
from the p.c.b. The antenna is now balanced and ready for 
use. 

Using the Active Antenna 
The directional properties of the antenna can be used in 

several ways: 

(a) Interference rejection-The deep and fairly sharp 
nulls in the polar response (see Fig. 12) can be used to 
reject interference from co- or adjacent-channel signals. 
The antenna is simply rotated to minimise the effect of the 
interfering signal. In some cases it may be advantageous 
to slant the aerial for maximum rejection once the null has 
been found. 
(b) Direction Finding-The null may be used to find the 
approximate bearing of a transmitter from the receiver. 

The antenna is again rotated for minimum and the bear-
ing read from a compass or protractor scale. In the null 
position the antenna will be pointing directly towards the 
transmitter. Note that, since there are two nulls, 1800 

apart, two possible bearings are obtained. It is, however, 
usua!ly a fairly simple matter to exclude one of these from 
knowledge of the programme material. A typical accuracy 
of ±S 0 can easily be achieved by this method. Note that it 
is the null , rather than the peak, that is used because of its 
relative sharpness. Also, where a programme is broadcast 
synchronousiy from several transmitters at different loca-
tions on the same frequency, the nulls will be indistinct and 
the results will be meaningless. 

Experiment 
Constructors may wish to experiment with several other 

antenna configurations rather than the use of the dipole 
arrangement exclusively. Fig. 9 shows some possible 
schemes. The active antenna may, if desired, be powered 
remotely from the receiver. This will be found to be useful 
in cases where the antenna is mounted in a loft or similar 
inaccessible place. The circuit shown in Fig. 10 allows the 
supply to be fed along the centre conductor of the coaxial 
cable while the two radio frequency chokes provide a 
relatively high impedance at signal frequencies. 

Caution 
Finally, a word of caution concerning the setting of the 

gain control , R 7. Very strong signals present at the input 
of a receiver can cause severe cross-modulation and block-
ing. Hence it is essential that minimum gain should be em-
ployed in the rJ. amplifier of the active antenna consistent 
with achieving acceptable signal strength. Constructors 
should avoid leaving the gain control set at maximum 
unless this is absolutely necessary in order to bring wanted 
signals out of the noise. In most applications R 7 can be 
left set at about mid-position. In this case the gain will be a 
modest 10dS or so, and the risk of cross-modulation due 
to overloading the receiver will be considerably reduced .• 
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III-AMA,.EUR RADIO 
I 
1 in London where you can see and try ALL the leading makes of Amateur Radio 

equipment under one roof ... YAESU, ICOM, TRIO/KENWOOD .. . compare them all, 

l and choose the rig that's .right for you. The only make you can't choose 
is the coffee . .. that's "instant Brenda"!! 
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FT-707 
The ultimate in HF mobile 
transceivers from YAESU . 
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the latest technology. 
£499 inc. VAT. 
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£185 inc. VAT 
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aerial worth £15, 

BEAR CAT 220FB 
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excitement of the VH F and 
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and our 101s come 
complete with cooling fan 
and mic. 
FY-101Z £488 inc. VAT. 
FT-101ZD £569 inc. VAT. 

SX-200 
Another of our 

R-1DDD 
Trio/ Kenwood 's 
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receiver w ith the PLL 
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£285 inc. VAT 
and free Heliscan 
aerial worth £15, 
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UHF frequencies .. . aircraft, 
marine, amateur, plus so 
much more . 
£258.75 inc. VAT. 

sophisticated scanning 
receivers. Similar 
functions to the 
BEARCAT, but even wider 
frequency coverage, and 
with AM and FM right 
across its range. 
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IC-720 
Icom's superb new HF 
rig with general 
coverage receive 
1 00kc-30M Hz plus 
transmit facility across 
its entire range for 
commercial purposes. 
£699 inc. VAT. 

FT-480R 
Yaesu's new 2m all-
mode mobile, already 
acclaimed as the pace-
setter in its class. 
£359 inc. VAT. 
& Free 5A Power Supply 

FRG-7700 
Yaesu 's latest receiver 
with FM right across the 
band and optional 
memory facility plus 
excellent filtering . 
£299 inc. VAT 
and free Heliscan aerial 
worth £15 (Memory extral. 

TR-9000 
Trio/ Kenwood 's long-
awaited entry into the 
2m all-mode mobile 
field with 5-channel 
memory, twin VFOs etc. 
£342 inc. VAT. 

11 ______ --------
Closed Wednesday, but use our 24-hour Ansafone service. LICENSED CREDIT BROKERS. "Ask for written quotation. 
INSTANT HP AND 6 MONTHS NO INTEREST HP TERMS AVAILABLE for licensed amateurs and bank/credit card holders. 
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. ..... , 
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Credit Card Sales by telephone. 

2 NORTHFIELD ROAD, EALING, LONDON, W13 9SV. TEL: 01-579 5311 
So easy for Overseas visitors - Northfields is just seven stops from Heathrow on the Piccadilly Line. 
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J. B. DANCE M Se 

Most components are easy to specify, such as a certain 
type of transistor or integrated circuit, a resistor value and 
wattage or a capacitor value and working voltage, since 
other parameters are generally unimportant. When one 
requires an inductor of a specified value, perhaps with a 
given quality factor Q, specified at a certain frequency, 
more often than not one has to wind it oneself and is left 
with the task of selecting the best core material of suitable 
dimensions and of winding on the correct number of turns. 
Inductor design can be quite an imposing problem to the 
person who is not wel1 versed in the theory. 

The design of ferrite-cored coils for frequencies of up to 
about IMHz can be greatly simplified by the use of the 
Mul1ard "RM" series of ferrite cores which are available 
as two parts together with coil formers, retaining clips to 
hold the two parts together and, if needed, an adjuster 
which can be screwed in to set the inductance at any re-
quired value in its adjustment range. One of the main ad-
vantages is that the inductance value is proportional to the 
square of the number of turns, so one can use the value 
quoted for the inductance of a core with a single turn coil 
to calculate the number of turns required for the value of 
inductance one needs. 

Mul1ard manufacture 18 types of RM core in ferrox-
cube grade A 13 which provide optimum performance at 
frequencies of up to 200kHz (the violet range) and another 
10 types of RM core of ferroxcube grade A 10 which 
provides optimum performance from 200kHz to 2MHz 
(the red range). We will consider only two of these types in 
detail which are readily available to the home constructor. 
One of these types is an RM6 core with a maximum 
dimension not exceeding 14·7mm and a height of 12·5mm 
and the other the larger RM 10 core with a maximum 
dimension not exceeding 24·6mm and a height of 
18·7 mm. A cross-section through one of these cores, with 
its coil, is shown in Fig. I and the shape of the core alone 
in Fig. 2. The pins of the coil are positioned so that they 
will fit into standard 0·1 inch matrix board. 

The RM6 core and the RMIO core have an inductance 
factor, Au of 250nH. This means that a single turn coil on 
this core will have an inductance of 250nH, whilst the ap-
proximate number of turns required to produce other 
values of inductance are shown in Table 1. Other values 
are easily calculated, since the formula for the number of 
turns required to make an inductance is: 

N 

where N = Number ofturns 
L = Inductance in henries 

Winding 
When winding the coil, the barrel and both flanges of 

the coil former should be suitably supported, since the for-
mer is quite fragile. If the diameter of the wire is less than 
0·4mm, no attempt should be made to wind the coil in 
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ferrite tube 
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Fig. 1 : Cross-section through a RM type core showing 
the coil winding and the adjuster 

Cores 

Adjusters 

IWAD7021 ® IIJ 
Fig. 2: The shape of the ferrite parts and the adjuster 

ofthe RM series 

even layers, but a randomly wound coil, also known as 
scramble winding for obvious reasons, should be built up 
as neatly as possible. In the case of wire of diameter 
greater than 0·4mm, the wire should be wound in layers as 
far as possible so that the required amount of wire can be 
packed into the available space. Only the outer parts of the 
coil may be randomly wound. 

If the wire diameter is less than O·14mm, it is recom-
mended that lead out wires, such as four strands of 
O·125mm diameter wire, be used at each end of the coil for 
joining to the coil former pins. These lead out wires should 
be covered in a suitable insulating sleeve. 
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RM cores fitted to the Magnetic Components Lo-Kata 
digital radio compass 

After the coil has been wound, the two halves of the 
ferrite core should be fitted into it and held by the retaining 
clips, which provide the required force for a stable 
assembly. The air gap between the two parts of the ferrite 
core reduces losses and stabilises the inductance value 
against any change in the magnetic permeability · of the 

. core with temperature and time. 
The inductance factor of 250nH for a single turn coil 

has a 2 per cent tolerance and is the value applicable 
without any adjuster. When the adjuster is in the mid-
position, the value of this factor is increased to about 
267 ·5nH in the case of the RM6 coil under consideration 
and to about 274·3nH for the RMIO assembly with the 
adjuster in the mid-range position. Thus the overall adjust-
ment possible is about 14 per cent for the RM6 and about 
17 per cent for the RM 10 unit. A setting accuracy of bet-
ter than 0·02 per cent is obtainable in the inductance 
value. 

Losses 
At low frequencies the main cause of energy loss is the 

d.c. resistance of the winding. This can be minimised by 
the use of the maximum diameter of wire that can be ac-
commodated on the coil former and by the use of the 
RM 10 rather than the RM6 assembly, as there is more 
space in the RM 10 for the coil wire which can therefore be 
of a larger diameter. 

At the higher frequencies (above about 25kHz), the use 
of bunched conductors or Litz wire will reduce losses and 
produce a coil of higher Q factor if suitably wound, but for 
many purposes coils wound in enamelled copper wire will 
be satisfactory for use up to fairl y high frequencies. 

In the case of the RM6 coil, Q factors of over lOO can 
be obtained for the frequency range of2·5kHz to 700kHz 
with Q values of over 400 between 20kHz and 50kHz for 
a 20mH inductor. The RM 10 can be used to provide Q 
factors of over 100 in the frequency range 2kHz to 
650kHz, the Q factor peaking at over 300 at 10kHz for a 
100mH inductor. All of these values can be obtained using 
full windings of enamelled copper wire, but the use of 
bunched wires enables Q factors of 600 for a I mH induc-
tor at 100kHz to be obtained with the RM6 core and 800 
for a ImH inductor at 75kHz for the RMIO core. 

Table I gives an approximate idea of the maximum 
diameter of enamelled copper wire which may be used 
with the RM6 and RM 10 inductors to obtain the induc-
tance quoted; however, much depends on the amount of 
care taken when winding and it is possible to place con-
siderably more turns of the diameter of wire shown on the 
former if great care is taken during winding. 

Practical Wireless, March 1981 

Table 1 

Maximum wire diameter (mm) 
Inductance 

Turns (no adjuster) RM6 RM10 
1 0 ·25JiH 1·60 1·60 
2 1 ·OOJiH 1·60 1·60 
5 6·25JiH 1·06 1·60 

10 25JiH 1·02 1·60 
15 561lH 0·75 1·30 
20 100JiH 0 ·71 1·25 
25 156JiH 0·63 1 ·12 
30 225JiH 0·55 1·00 
40 400JiH 0 ·50 0 ·90 
50 625JiH 0-45 0·80 
60 900JiH 0·40 0·71 
80 1·6niH 0·35 0·63 

100 2·5mH 0·31 0·55 
120 3·6mH 0·28 0·50 
150 5·6mH 0 ·25 0-45 
180 8 · 1mH 0·22 0 ·40 
200 10·0mH 0 ·22 0·35 
225 12·6mH 0·20 0·35 
250 15·6mH 0 ·19 0·35 
275 18·9mH 0·18 0·33 
300 22 ·5mH 0·17 0·31 
350 30 ·6mH 0 ·16 0 ·30 
400 40·0mH 0 ·15 0·28 
450 50·6mH 0 · 14 0·25 
500 62·5mH 0·11 0 ·24 
600 90·0mH 0·10 0·22 
700 122mH 0 · 10 0·20 
800 160mH 0·10 0·19 
900 202mH 0·09 0·18 

1000 250mH 0·09 0 · 16 
1200 360mH 0·08 0·14 
1500 562mH 0·07 0·14 
1800 810mH 0 ·06 0 ·12 
2000 1·00 H 0·06 0 · 11 
5000 6·25H 0·04 0 ·065 

10000 25H 0·025 0·045 

Inductance values produced using either a RM6 or RM10 cora with 
an inductanca factor of 250nH. Approximate maximum wire 
diameters are shown for the two sizes of core for each inductance 
value. 

Conclusion 
The RM 6 and RM 10 cores are very suitable for a wide 

range of applications ranging from LC filters for audio 
and other applications to the inductors required for use in 
switching mode power supplies at currents of up to about 
I · 5A in the case of the RM 10 core or up to about O· 4A in 
the case of the RM 6 core, depending on circuit design. 
Full design data is given in the Mullard data book, but one 
must ensure that the flux density in the ferrite does not ex-
ceed I milli-Tesla for optimum results. It is better to use 
the larger RM 10 core if the current flowing in the winding 
of the inductor will exceed 200mA, although this is not'in-
tended to be anything more than a very rough general 
guide, as the permissible current is inversely proportional 
to the number of turns. 

Full information about the Mullard RM series of cores 
is available as "Book 3, Part 4" of the "Mullard Technical 
Handbook". 

The RM 6 and RM 1 0 ferrite cores, coil formers, retain-
ing clips and adjusters are available fro!11 Mullard 
stockists, or from advertisers (such as C. Bowes Elec-
tronics) handling RS Components parts. • 
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Most readers will from time to time need a simple audio 
amplifier for such applications as signal tracing in servic-
ing, checking amplifier outputs and, as in the author's 
case, for providing an amplifier for junior's crystal 
receiver. The requirements for this amplifier are not 
critical, a sensitivity of about 50mV into around 100kn, 
and an output to drive a loudspeaker enough to be heard 
clearly is sufficient. About IOmW is surprisingly loud 
when the speaker is placed on the bench in front of the 
listener. As for junior and his using it with his crystal set, 
this is ideal as it does not disturb the rest of the house. 

For convenience of use, a battery powered amplifier 
was decided on, the emphasis was to be on economy in the 
choice of components and running costs. The idea of a 
Itv single cell became a very interesting challenge. The 
HP7 size of battery is the ideal choice since if the amplifier 
is accidently left on and the battery flattened, replacement 
is not too expensive. 

Circuit Design 
Operation of a transistor at low volt ages is quite 

satisfactory provided that sufficient voltage is made 
available to cause the required base current to flow. If one 
considers a popular, simple way of achieving a high gain 
by using a Darlington configuration difficulties soon 
emerge. Referring to the circuit shown in Fig. 1, consider 
the voltages indicated; to cause an output collector current 
to flow V 1 and V 2 will each need to be about O· 7V. This 
means that the input base will have to be biased to around 
1·4V, therefore making the choice of resistors difficult for 
correct bias, and as soon as the battery voltage falls below 
this level, the circuit will not work. 

IWAM02S\ 

v, 

Supply 
voltage 

Fig. 1 : Circuit diagram of a Transistor Darlington 

The idea of direct connection of one transistor to the 
next is still, however, a desirable component-saving 
feature. To overcome this voltage problem the idea of con-
necting in cascade an npn and a pnp transistor proved to 
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be the solution. This circuit makes use of the fact that the 
transistor will operate with very low collector-emitter 
voltages, so long as it is above the bottoming or saturation 
voltage of the device, this voltage being typically 0·1 V. If 
one transistor is used, at this low collector-emitter voltage, 
to control the base current of the next transistor, then a 
voltage as low as 1 V will be satisfactory for the supply 
rail. 

In the final circuit this technique is carried out over 
three transistors giving an npn-pnp-npn arrangement, and 
Fig. 2 shows this final circuit. The input signal is coupled 
onto the base of the first transistor Trl by CL The tran-
sistor then provides an amplified drive to the base of the 
second transistor Tr2. Similarly Tr2 amplifies the signal 
and controls the base of the output transistor Tr3. 

With so much d.c. coupled gain, drift would be a 
problem if the standing current in Tr3 was governed only 
by the bias being set at the input due to the potential 
divider R2 and R3 . By fitting a current sensing resistor 
R5, in the emitter circuit of Tr3, and decoupling the signal 
component with R4 and C2, a control voltage can be fed 
back to the input. 

If, due to drift, the current starts to rise, a higher voltage 
drop will occur across R5 . This change in voltage level is 
fed to the emitter of Tr I-causing the voltage on the emitter 
to rise with respect to the voltage set by the resistors R2 
and R3 on the base of Tr I. The effect of this will be to 
reduce the base drive to Tr 1 causing it to pass less current, 

CONSTRUCTION 
RATING' Beginner 

BUVING GUIDE 
Constructors of the Cheap and Cheerful Amplifier 
should have no difficulty obtaining the com-
ponents for this project. The case size will 
depend on the dimensions of the loud speaker 
used, therefore no size or type number has been 
specified. 

£4 
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this will also reduce the drive to Tr2 and hence the drive to 
Tr3-thus tending to reduce again the standing current in 
Tr3. 

The circuit therefore tends to be self-stabilising against 
the effects of circuit-generated drift. The current in Tr3 is 
determined by the voltage set by the bias resistors R2 and 
R3 being compared with the decoupled voltage fed back 
from Tr3. To make the setting of this standing current in 
Tr3 simpler, one of the two resistors can be replaced by a 
skeleton potentiometer. It is far easier to adjust a poten-
tiometer than solder in different values of R3. 

IWAM0271 

0-----, 
I 
I Cl 
IRl 0 22 

Alternative 
- Input 

: Input 
I 

R3 
see 
text 

R410k 

81 
LSl 

Tr3 
8Cl07 + 

R5 
3 

81 -
1·5V 

Fig. 2: Final circuit chosen for the amplifier 

Construction 
The circuit can be built on a piece of Veroboard, and to 

ensure there are no loops introduced into the circuit which 
might cause instability, the layout shown in Fig. 3 should 
be followed. The enclosure is not described in detail since 
this is fixed by the size and shape of the loudspeaker. The 
simplest construction is to make a shallow box to mount 
the loudspeaker and screw the circuit board and battery to 
the inside. The on/off switch and volume control, if 
needed, can be fitted through holes in the same face as the 
loudspeaker or in the side, whichever is the most con-
venient. 

The pen torch cell is mounted in a Terry clip for 
mechanical support with electrical connection by bent 
angle brackets, or bent paper clips, screwed to the inside of 
the box. * components 
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LSl 

Bl +ve 
via Sl 

B1 -ve 

Fig. 3: Veroboard track and component layout diagram. 
Note the track breaks between Tr2/b and Tr3/e and 

under R4 

Operation 
When the amplifier is first switched on (with no input 

signal), the current in the output transistor must be set. 
The current is measured by connecting a milliammeter in 
series with the loudspeaker, or by measuring the voltage 
across R5 with a voltmeter. With this latter method the 
current in Tr3 is given by: 

V across R5 x IOOOmA/3 

Photograph of the prototype 

For a loudspeaker with an impedance of 3-50, the current 
should be set to approximately 50mA. For higher im-
pedance speakers up to 150, a setting of about 30mA is 
used. The current is set by substituting different values of 
R3 in the range IOOkO to 330kO, or by adjusting the 
potentiometer, if this has been fitted. Once the poten-
tiometer is set it can be locked in position with a drop of 
molten wax. 

An input signal can now be connected, if this is found to 
be too loud, or so large that it drives the amplifier into dis-
tortion, a volume conthJl can be fitted in the input circuit 
as shown by the broken lines in Figs. 2 and 3. 

The amplifier will work well as the battery runs down to 
about I volt, or until there is an undesirable loss in volume 
or increase in distortion. The HP7 battery has a capacity 
of some 400mAH at 30mA continuous discharge before I 
volt is reached. At least 13 hours operation can thus be ex-
pected, or 8 hours at the 50mA setting, but in practice 
with intermittent use the HP7 will give somewhat longer . 
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BEAMS 
for 

10&15.1. 
F.e.SMITH GW2DDX 

Selecting a beam for best results calls for careful thought, 
not least of which is cost. The Delta beams described in 
this article have been thoroughly tested and yielded ex-
cellent OX results, which will satisfy the most ardent OX 
chaser, be he licensed amateur or s. w.1. 

Delta beams possess the following desirable points : 
(I) A good low angle of radiation 
(2) Good directivity 
(3) Broad bandwidth 
(4) Easy erection and not least, low cost. 

The performance of the Delta 2-element beam equals 
that of a 3-element Yagi, at twice its height above ground. 
This has been corroborated by the writer whilst working 
OX stations in lA and VK, who have exchanged exactly 
the same signal strength reports, but whereas the OX sta-
tions' antennas were between twelve and fifteen metres 
above ground, the bottom leg of the Delta was only five-
and-a-half metres above ground. The gain of the Delta 
should be S·SdB to 6dB, dependant on reflector spacing. 
Let us look at the requirements for a good OX antenna. 

A low vertical angle of the major lobe is paramount, if 
the antenna is to work OX consistently. The only factor 
controlling this angle is the height of the antenna above 
ground. The reader may well ask: " What is the best height 
to obtain this condition?" and the answer is that there is 
no best height, with the seasonal variation in propagation 
conditions throughout the year. For an all the year angle 
to work OX, between eight and fifteen degrees should be 
the most useful under all ionospheric conditions. This 
wOllld require a 3-element Yagi to be over a wavelength 
high. With Yagi type parasitic beams it is essential to have 
the beam at least one half-wave above ground and 
preferably much higher for best results. With Quad and 
Delta loop beams, the height at which good OX results 
may be obtained can be considerably lower. The chief 
reason for this is that the two half-waves in the loop act in 
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the same manner as a stacked array, with more power 
from the secondary lobes compressed into the lower 
primary lobe, enhancing the lower angle and forward gain. 
The writer has used three Quads in the last ten years and 
finds the 2-element Delta the better beam. The Delta has a 
broader bandwidth and improved directivity. 

With the bottom leg of the Delta beam only five metres 
above ground level , a call to VK during most mornings 
brought a reply at once and this when conditions were not 
good. All districts of JA were worked over a period ; 
Guam ; KH6 : ZL; the Solomon Islands; Papua, New 
Guinea (P29nbf) and to the north-west many W6 and 
W7s. All this with the writer's 150 watt Viceroy Tx, from 
a QTH at about 100ft a.s.1. and completely surrounded by 
buildings. 

A word about directivity ; the side lobes produced in the 
down wires of a Quad to some extent mask the directivity 
of this popular beam. The writer can give no factual 
premise for his belief that these side lobes are absent in the 
Delta , other than the difference in the configuration of the 
latter. The absence of these side lobes would account for 
the better directivity of the Delta over the Quad and hav-
ing used Quads as mentioned, it is found that the beam 
heading of the loop is more definable, with the half-wave 
points of the horizontal pattern some degrees narrower 
than the Quad. It must. however, be emphasised that these 
observations are based purely on practical use of both 
these antenna types over a long period. 

Of course, the ISm-band Delta can be interlaced, as 
with the Quad antenna, to include the IOm-band elements, 
making it a single beam for the \Om and ISm bands. It 
would then be advisable to feed each driven element 
separately to obtain a good feed point match, thus requir-
ing two feed lines . In the writer's case, the 720 feed line 
from an antenna tuning unit gave a very good match to 
each single beam element, with a very low standing wave 
ratio. The a .t.u. needed no adjustment over half the band 
once set. 

Construction 
The first stage of construction is the assembly of the top 

boom member. This is fitted with insulator rings at each 
end to allow the element wire to pass through. The top 
boom is supported, as shown in Fig. I, by a rope spreader 
and can be hauled into position at the head of the mast by 
a suitable pulley rope. 

CDNSTRUCTIDN 
RATING Intermediate 
Materials required to construct the Delta Beam 
antennas should be available from hardware and 
d.i .y. shops. For transmitting use readers will 
have to be prepared to shop around for the trans-
mitting type capacitors. For receiving only any 
air spaced capacitor can be used. 
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WRM340 

4·420m 
(3·353m) 

AI2 height 
above ground 

Insulator 

Mast 

Single pvc covered 
stranded wire 

\ 
Beam 

heading 
rope 4 ·572m 

(3·606m) 

Fig. 1 : Constructional details. Dimensions in brackets for 10m version 
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Next, the lower boom is constructed to the dimensions 
and layout given in Fig. 1. Originally, aluminium tubes 
were used but as an alternative, heavy wall plastic tubing 
could be substituted. Ensure the bamboo canes are a good 
fit inside the tubes, if not cross-pin to secure. 

Having completed the boom sections, measure out the 
correct length of wire, for the required operating fre-
quency, to form the driven element. This is then fed over 
the top boom insulator, down to the lower boom ends and 
through the curtain rings to terminate at an electrical 
connector block fixed at the centre point. The reflector 
element is prepared in the same manner with the principal 
difference being a link at the connector block to provide a 
'"closed loop." As an alternative, the reflector may be 
soldered at its centre point but this method is less useful if 
it is wished to g.d.o. the reflector. 

The 720 flat line feeder is terminated to the driven ele-
ment connector block, with its length determined to suit 
individual station requirements. Before elevating the 
assembly fit the wire loop around the mast. This really 
does stabilise the beam when in the final position. Beam 
headings can be varied by attaching a rope to the lower 
boom centre point. 

Antenna Tuning Unit 
The a.t.u . shown in Fig. 2 consists of two 140pF wide 

spaced variable capacitors ganged together with an in-
sulated shaft and in series with a six to eight turn coil, 
75mm in diameter and 32mm long. A two turn link 
winding in the centre couples to the p.a. output. 

Fig.2 

IWKM12S1 

Cl 

6-8 turns 
7Sdia.32[ong 

Driven 
element 

II 

140p Jackson 
type TXS 
transmitting 
capacitors 

2turnsD 7Sdia .10 long l2 
cent ral to 11 

To transceiver 
antenna terminals 

Setting Up Procedure 
A grid dip oscillator (g.d.o.) is used to set the antenna 

up. Tune the 15m-band beam to 2 I· 3MHz and the 10m-
band to 28·8MHz. The measurements given should prove 
to be very near the ideal. There is no need for adjustment 
of the reflector. 

The beams are now tuned for forward gain. Tuning up 
is best done with the antenna between eight to ten metres 
above ground level and standing on a step ladder. 

The beam can now have the feed line attached and be 
hoisted up on the mast. The ideal height for DX working, 
with the Delta, is at a half-wavelength above ground to the 
base of the beam. On the I5m-band this will be seven-and-
a-half metres and on the 10m-band, five metres. • 
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Aerials and aerial accessories are very definitely among the most popular 
topics covered in Practical Wireless. In response to requests from readers, 
we've reprinted a selection of articles from the past three years, plus two new 
'features-one by Ron Ham on v.h.f. propagation, the other describing the 
"Ultra-Slim Jim", a new version of that most popular 2-metre aerial design 
by Fred Judd. 

DlIt of Thin Air has 80 pages, 295 x 21Bmm, and is available from W. H. 
Smith price £1.25, or by post from Post Sales Department. IPC Magazines 
Ltd., Lavington House, 25 Lavington Street, London SEl OPF, price £1.50 
including postage and packing to UK addresses, or £1.80 by surface mail 
overseas. Please ensure that your name and address are clearly legible. 

-----------------, 
OUT OF THIN AIR 
Please send your order and remittance to: 
I PC Magazines Ltd., Post Sales Department, 
Lavington House, 25 Lavington Street, 
London SE1 OPF 
Please send me ........ copies at £ 1.50 each to 
include postage and packing (£ 1.80 surface mail 
overseas 
I enclose P.O'/Cheque No ........ .. .. Value ..... .. .. 
UK remittances must be by 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 Code ......... . ...... . . 

Remittances with overseas orders must be 
sufficient to cover despatch by sea or air mail as 
required. Payable by International Money Order 
only 

Company registered in England. Regd. No. 53626 
A subsidiary· of Reed International Limited 

L - - - - - Cut round dotted line - - ____ _ 
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GAREX (G3ZV1) 
RESISTOR KITS a top-selling line for many years. E1 2 series, 5% 
carbon film , 10 .ilto 1 M, 61 values, general purpose ratings t w or t w 
(state which) 
Starter pack 5 each value (305 pieces) £3.10 
Standard pack 10 each value (610 pieces) £5.55 
Mixed pack, 5 each t w + tw (610 pieces) £5.55 
Giant pack, 25 each value (1525 pieces) £13.60 
NICAD RECHARGEABLES physically as dry cell : AA(U7) £1.30; 
C(U 11) £3.35; PP3 £5.55. Any 5+: less 10%, any 10+: less 20%. 
AMPLIFIER MODULE new, fully assembled 6W IC unit, 12V DC. 
Low impedance (4-8.Jl.l input and output for extn. speaker ampli fication, 
w ith circuit £2.75 
CRYSTALS FOR 2S.5MHz 3rd. overtone, suit most 'CB ' rigs. 
28.5MHz Tx and 28.045MHz Rx. HC18U £4.60 per pair 
CRYSTAL FILTER 10.7MHz, 12t kHz channel spacing, ITT type 901 C 
£6.90 
CO-AXIAL CONNECTORS & ADAPTORS sae full list. 
PL259 UHF plug with reducer 75p; S0239 UHF socket, panel mtd. 
60p; 2 x S0239 inl ine coupler £1; 2 x PL259 inline coupler £1. 
Any 5 + connectors: less 10% 

PYE CAMBRIDGE SPARES (our speciality, sae full list) . Ex. equip., 
fully guaranteed. Rx RF board 68-88MHz £5.95. 1 0.7MHz I.F. £3.65. 
2nd mixer 1 0.7MHz to 455kHz £3. 455kHz block fil ter 12tkHz £9.40, 
ditto 25kHz £3. 455kHz AM I.F. £3.65. Audio bd. £1 .95, and many 
more. Vanguard & Westminster spares also. 

MONITOR RECEIVERS 
SX-200 VHF-UHF AM-FM SCANNER 
Covers 26-88MHz, 108- 180MHz and 380-514MHz, AM + FM, it 
scans, seeks, memorises and beats all the others. Sae full details. 
HF-12 POCKET SIZE FM 12 channel xtal controlled. 4MHz 
bandwidth in range 130- 17 4M Hz. W ith nicad and charger £57.95 
Xtals extra , see below, 
SOUNDAIR OOS PORTABLE FM SCANNER 8 channel xtal con-
trolled 140-170M Hz. With nicad and charger. £59 Xtals extra. 
SR-9 top-selling monitor: 2m FM with 144-146MHz full coverage VFO 
+ 11 xtal controlled channels ; ideal for f ixed, / M, / P use. 12V DC opera-
tion £47.50 
Marine band SR-9, 156- 162MHz, same spec. and price. 
CRYSTALS FOR NR-56, SR-9, SR-11, HF- 12, SOUNDAIR, TM-
56B All 2m channels from 0 (145.00) to 32 (145.80) incl. at £2.46 
(+15p post per order). Over 40 popular marine channels at £2.S5 
(+ 15p post). Non-stock xtals made-to-order in 3 weeks at £4.30 each. 
Sae list. 
' SCAN-X' VHF/UHF BROADBAND FIXED STATION AERIAL 
£19.90 Ideal for SX-200 and other VHF/ UHF receivers. 
We also stock the : 
KDK 2025 2m SYNTHESISED TRANSCEIVER Full band coverage 
25 or 12t kHz steps/ l0 channel memory/scans memories or selected 
band portion/ 3W or 25W Tx/all the featu res you need at £225 
YAESU FRG 7700 GENERAL COVERAGE RECEIVER 150kHz -
30MHz AM/ US B/LS B/ CW and FM £309 
MAINS PSU British made by GAREX 12 volt 1 Amp regulated 
£15,95 

MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS (trade enquiries welcome) 
PRICES INCLUDE UK POST & PACKING & 15% VAT. 

GAREX ELECTRONICS 
7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP234LS. 

Phone 0296 668684. Callers by appointment only. 

mllCROWAVE mODULES lTD 
HAVE YOU BEEN CONVERTED? 

Our w ide range of high quality VHF & UHF frequency converters and preamplifiers will expand your existing equipment (YAESU FRG7, TRIO R 1 000, 
etc.), to provide coverage of the ever-popular VHF & UHF bands, at the least expense possible. No modifications to your equipment are necessary. Just 
put one of our converters in place of your existing aerial connection, connect a suitable aerial , a 12 volt DC supply - and that's all there is to it !! 
DO YOURSELF AND YOUR RECEIVER A JUSTICE, BUY ONE OF OUR TOP QUALITY PRODUCTS - AND SEE WHAT YOU'VE BEEN 

2 METRE DOWN 
TO 10METRE 
CONVERTER 
Gain : 30dB typ. 
Noise figure: 2.5dB 
Image rejection: 65dB typ. 
Our " old fa ithful " will give you a 
2 metre facility, immediately. 

JUST £27.90 inc. VAT 
(p +p BOp) 

This preamplilier 
for the se,;o", 0''''' '0'. 

Noise figure: 1.3d8 mall.. 
This unit is designed to be left in the aerial lead at all 
limes. and will accept a through power of 100 waus. 

£34.90 'inc. VAT (p +p BOp) 

This NEW conllerter con-
tains a terminal unit and II 
microprocessor controlled 
TV interface. and reQuires 
only an audio input from your FRG7. TRIO Rl 000. or 
similar. and a 12 IIOIt DC supply. to enable a live display of 
"oH-ai( ' RnY and ASCII signals on a domestic UHF 
standard TV sel 

* Complete terminal unit/TV 
interface 

* Automatic speed sensing 
'* Microprocessor controlled 
* Will accept RTTY and amateur 

standard ASCII 

ALL THIS FOR 
JUST £169 

inc. VAT 
(p + p£2.00 ) 

MMC 70/28 MMA 28 MMC 28/144 MMC 432/28-5 

4METRE 
DOWN 
TO 10 METRE 
CONVERTER 
Gain: 30dB typ. 
Noise figure: 2.5dB ma •. 
Image rejection: 65dB typ. 

JUST £27.90 inc. VAT 
(p +pBOp) 

10 METRE 
NOISE 

PREAMPLlFIER 
Now that the winter months are nearing. and HF 
conditions will be beller. hot up the performance of 
your 10 metre receiver with this low-noise preamp. 
Gain: 20dB \'fp. 
Noise figure: l .adB 

£14.95 inc. VAT 
(p +pBOp) 

10 METRE 
DOWN 
T02 METRE 
CONVERTER 
For those of you 
with an existing 2 metre receiver, here 
is a simple means of listening to the 
10 metre band. 
Gain: I 5dB typ. 
Noise figure : l .adB ma •. 

£27 .90 inc. VAT 
(p +p 8 0p) 

70 CM DOWN ,,_ .. " • 
T010METRE 
CONVERTER 
(with dual range coverage) 
This 70cm converter covers 432-434 M Hz and 434-436 
MHz in two switched ranges, both for an IF output of 28-30 
MHz. This facility allows salellite and repeater cOllerage as 
well as the usual simplelt mOde. 
Gain: 30dB typ. Noiso figure: 3.OdB 
Also availllble with en IF of 144- 146 MHz - (MMC 
432/1 44-5,. 

£34.90 inc. VAT 
(p +p BOp) 

BARCLAYCARD AND ACCESS WELCOME M I C ROWAVE M 0 DU LE S 
_ BROOKFIELD DRIVE, AINTREE . LIVERPOOL L9 7AN. ENGLAND 

Telephone : 051·5234011 Telex628608MICROG 
Callers are welcome, please telephone first. 
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The circuit presented in this article has been developed to 
provide a source of 12V d.c. from vehicles equipped with 
6V systems. By using the regulator "in-car" equipment re-
quiring a 12V supply may be used in such vehicles without 
the necessity of converting the complete supply generation 
system. 

Circuit Description 
The circuit shown in Fig. 1 is a "switching-up" 

regulator. When IC 1 turns Tr Ion, energy is stored in the 
inductor L I . Diode D 1 prevents any current flowing to the 
output. When Tr 1 is turned ofT, the energy flows from the 
inductor via D I, the commutation diode, into C4 develop-
ing a voltage across it. Resistors RI and R2 provide 
voltage feedback to IC I. As more current is drawn from 
the output, so Tr 1 is turned on and ofT more rapidly, up to 
the maximum frequency of about 25kHz, thus keeping the 
output voltage constant. Capacitors Cl and C5 are in-
cluded to provide a degree of rJ. suppression. The 12V 
output is at an absolute maximum of I· 1 A. Because of the 
high peak currents the commutation diode is a fast 
recovery type and the specified device or direct equivalent 
must be used. 
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CONSTRUCTION 
RATING Beginner 

BUYING GUIDE 
Constructors of this project should find the inte-
grated circuit available from suppliers who 
usually stock Texas components. The box was a 
RS painted diecast box, these are available 
through advertisers in the magazine. 

Construction 
The prototype regulator, shown in the accompanying 

photographs, was built on a conventional O·lin pitch 
Veroboard. No special handling techniques are required 
and normal constructional practices will suffice. 

The inductor, L I, is made by winding 18 turns of 20 
s.w.g. enamelled copper wire onto a Mullard RM 10 series 
ferrite core. This winding should be in a neat single layer, 
retained with a small application of fast setting adhesive . . 

Transistor Tr 1 and diode 0 I should be mounted onto a 
suitable heatsink and electrically isolated by use of the 

continued on page 69 

+6V 01. I t12V 
::::::::::::::: 

L1 71-600 RI Wound on 
12k i,Zl. RMIO core 

14 13 10 B Trl .--- IP41A 

: =C2 
lel 

:=C4 : ;;CS TL497 
Opl 1.000,u 1.000,u O,ul 

16V 
WI 2 3 14 15 6 7 16V 

'--

R2 R3 
1k3 InB 100 

OV OV -;r; 
Circuit diagram of the Switching-up regulator 
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DAIWA RM-940 
Infra-red Mobile 
Mic. System 

Do you operate/ mobile from the driving 
seat and find yourself handicapped by 
normal hand-held microphones? If you 
don't, congratulations on your rare 
ability. For those of us wishing for the 
freedom to operate and drive with 
equal efficiency, the RM-940 Infra-red 
Mic. attempts to adjust the balance. 

The system is based around an in-
fra-red optical link which conveys 
speech modulation and p.t.t. line con-
trol functions between the remote 
microphone and associated receiver. 
Operation is conventional but arranged 
with the microphone hanging pendant-
like on the operator's chest, approx-
imately 100mm below mouth level. 
Depressing the latchable p.t.t. switch 
activates the self-contained NiCad 
powered infra-red transmitter, housed 
within the microphone body, allowing a 
beam of light to pass from the 
transmitter transducers to those of the 
receiver. 

The receiver, which is powered from 
the 12V vehicle supply, is mounted 
in a convenient position along the 
dashboard with its optical sensor head 
prominently located near to the head 
lining and sun visor. When not in use, 
the microphone is inserted into a 
charging receptacle in the receiver 
front panel , providing continuous float 
charging of the internal battery. Indica-
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tion of ON AI R state is given by a panel 
mounted red I.e.d. and the emission of 
a single "ping" from the internal piezo 
bleeper. To accommodate the various 
non-standardised wiring of microphone 
plugs, three separate versions of the 

RM-940 are available. 
The review sample was connected 

to a Trio TR-7800 mobile transceiver 
and installed in a small estate car that 
placed the remote microphone within a 
metre of the optical sensor. In this 
location modulation response levels 
were found to be comparable with nor-
mal hand-held microphones. The RM-
940 does not have provision for audio 
level adjustment, so variations in drive 
levels, if necessary, must be made in 
conjunction with the transceiver being 
used. Maximum response was ob-
tained within a radius of one metre and 
increasing range rapidly reduced signal 
strength, until a full QSB fade out oc-
curred! Provision is made for the addi-
tion of a second optical sensor to ob-
tain a wider coverage or, as suggested 
in the application notes, to allow use of 
the system from the rear seats of the 
vehicle . 

The RM-940 Mic. System costs 
£46.50 including VAT and carriage and 
is currently available from Lowe Elec-
tronics Ltd., Chesterfield Road, 
Matlock, Derbyshire, to whom go 
our thanks for the loan of the review 
unit. 

Vaesu FRG-7700 
Follow-up 
When we reviewed the new Yaesu 
FRG-7700 communications receiver in 
our December 1 980 issue, we com-
mented adversely on the very large 
number of spurious signals which were 
present on the pre-production model 
which we had tested. By the time that 
the review appeared in print, produc-
tion models of the receiver had arrived 
in the UK, and we have now been able 
to check one of these out. 

Our latest tests showed the FRG-
7700 to be very free of spurii, in fact, it 
is one of the best synthesised receivers 
we have tried from this point of view. 
Obviously, Yaesu have tackled this 
problem very effectively. The noise 
blanker on the production model also 
seemed a lot more efficient. 

As mentioned in the original review, 
two antenna inputs are provided on the 
FRG-7700. For frequencies below 
2MHz a 500n unbalanced input via a 
spring terminal is provided. For fre-
quencies above 2MHz, the input is 
50n unbalanced, via paralleled spring 
terminal and SO-239 (U H F) socket. 
Our latest tests showed that the FRG-
7700 does not like having a directly-
connected long-wire antenna above 
2MHz. Such an antenna should be 
connected via an antenna tuning unit 
(always good practice anyway), or a 
matched 50n antenna used, otherwise 
problems can arise due to intermodula-
tion of strong h.f. broadcast band 
signals. We understand that Yaesu 
now stress this particular point them-
selves. The other thing to remember is 
that the "medium wave" antenna must 
be disconnected when on h.f., 
otherwise similar difficulties can arise. 

We are happy to be able to give the 
FRG-7700 a clean bill of health follow-
ing our latest tests-just remember to 
watch the antenna systems you use. 

We are grateful to Amateur Radio 
Exchange for the loan of the pro-
duction model of the receiver, and 
to South Midlands Communica-
tions and Amateur Electronics UK 
for the provision of facilities and 
information. 
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THE RECEIVER FOR LF, MF & HF ..... 

'r:RIC> R1000 

* SALES * SERVICE * 
RADIO SHACK LTD. 

Giro Account No. 5887151 Telephone: 01-624 7174 Cables: Radio Shack, NW6. 

SMC SP4 
RF Speech 
Processor 

Designed and bu ilt in the U K, the SP4 
Speech Processor is an aid for the 
serious amateur OX operator. Insert-
ing this device between microphone 
and audio input socket on s.s.b. trans-
mitters results in a substantial effective 
increase in "talk power". 

P.P BPIiIOC,", PRDt:ilSSQR BP4 , --_. ,El,. :0; -
s _- _ 0 . -::' • 

. ------ . 
Within the unit the applied audio in-

put signal is converted to r.f. by mixing, 
filtered, clipped to remove excess 
bandwidth and subsequently 
processed to provide an audio output 
of constant level within the audio 
range. When applied to a transmitter 
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Telex: 23718 

the modulated r.t . signal is of a 
sustained average level and not depen-
dant on the fluctuations in amplitude 
produced by the vocal tract of the 
operator. Received, processed speech, 
when correctly set up is not harsh but 
sounds " compressed" , syllables 
holding to within close relative levels. 
Due to the increased average r.t. levels 
obtained from a transmitter when 
driven by a processed audio device, 
conventionally modulated transmitters 
would require additional r.t. amplifica-
tion to produce equivalent received 
signal strength reports. 

Operating tests of the SP4 were 
conducted in conjunction with the 
reviewer's ICOM 202-S 2m s.s.b. 
transceiver. A conventional " oriental " 
four pin mic. socket is fitted to the SP4 
front panel , adjacent to the BYPASS 
push-button which allows " straight 
through" connection. Setting up is ac-
complished by the use of a monitor 
receiver or "captive" local and consists 
of adjusting the output level poten-
tiometer, accessible from the rear 
panel , to a point just below that which 
creates discernible audio distortion, 
with the clipping level control set at 
maximum. The level control is then 
backed off to the setting that allows all 
the elements in the I.e.d. display to 
illuminate under peak modulation. In 

use the display gives a continuous 
visual monitor of the clipping level. 

The processor is provided complete 
with a 12V d.c. power supply which 
connects to the unit via rear mounted 
socket. Internal construction consists 
of a double-sided p.c.b. on which is 
mounted the audio processing compo-
nents and the polyphase network for 
deriving s.s.b. 

The SMC SP4 RF Speech Processor 
is available from South Midlands 
Communications Ltd., S.M. House, 
Osborne Road, Totton, 
Southampton 504 4DN. Price £60 
plus carriage and VAT. 
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SWITCHING UP REGULATOR 
continued from page 66 

supplied mounting hardware kit. Do not forget to use heat-
sink compound. The enclosure used in the prototype was a 
diecast box and this is recommended for its heatsinking 
and screening abilities. By using 4mm terminals for in-
put/output connections the whole circuit may be housed 
on the box lid. * components 

Photograph of the prototype 

Having completed construction and checked to verify 
the correct output voltage is present, with a 6V input, the 
unit may be installed in the vehicle. It is strongly recom-
mended that "in-line" fuses are used in both input and out-
put lines. If the device being supplied from the regulator is 
a radio it may be necessary to fit additional supply line 
suppression filtering. If this proves to be the case fitting a 
combination of "in-line" chokes and O· 1 JlF capacitors 
across the l2V output leads should reduce the 
breakthrough to an acceptable level. • 

. . . TO COMPLETE THE RANGE OF VHF & UHF 

UK IMPORTERS 
& DISTRIBUTORS 

Please send 2Sp stamps for details. 

I ·RADIO SHACK LTD 188BROADHURSTGARDENS, 1:"llItll r · · LONDON NW63AY 
I ' ' VISA 

- V Giro Account No. 5887151 Telephone: 01-624 7174 Cables: Radio Shack, NW6. 
Telex: 23718 
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PART 2 Peter CHADWICK G3RZP 

Part 1 of this article considered the major parameters of 
sensitivity, selectivity and spurious responses. In this con-
cluding part remaining parameters and their specification 
are investigated. 

Intermodulation Distortion 
One of the most important of these parameters is inter-

modulation distortion (i.m.d.). This is a phenomenon, 
which in its simplest form involves only two signals that 
have been distorted such that it appears that the har-
monics and fundamentals mix to produce spurious fre-
quencies. In an s.s.b. transmitter, which is the simplest 
case to consider, the application of two signals produces 
related output frequencies. For example, if a s.s.b. 
transmitter is set up radiating a two-tone signal such that 
the tones are represented by radio frequencies of 7050kHz 
and 7051kHz, then intermodulation acts, just as if har-
monics on 14100kHz and 14102kHz were mixed with 
these fundamental frequencies , to produce O)ltputs of 
14102kHz-7050kHz and 14100kHz-7051kHz. These 
resultant frequencies are 7052kHz and 7049kHz and 
because they are caused by the curve relating input and 
output of an amplifying stage having a cubic relationship, 
they are called third order products. The relative levels of 
this form of distortion can be seen in Fig. 4, as well as that 
of the higher order products, producing signals at 
7048kHz and 7053kHz (fifth order products) and 
7047kHz and 7054kHz (seventh order products). It may 
be asked: "What has this to do with receivers?" The 
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answer is that if the mixer or rJ. amplifier stage suffers 
from this form of intermodulation, a wanted signal could 
be lost. For example, if a receiver was tuned to 7050kHz 
and strong signals existed at 7060kHz and 7070kHz, the 
third order intermodulation product on 7050kHz could 
well drown out the wanted signal. Furthermore, a strong 
signal on 7080kHz could produce fifth order intermodula-
tion and so on. In fact, the result is that a lot of signals 
combine to produce a high noise level and the receiver ap-
pears noisy. It is only in recent years that intermodulation 
in receivers has been considered important and this 
realisation has been hastened by the introduction of solid-
state receivers, the majority of which offer worse perfor-
mance than the valve receivers they have replaced. It has 
been said that intermodulation distortion problems rarely 
occur in on-the-air use (QST, Nov 1979 pp 48-9), but this 
is an opinion with which the author definitely disagrees. 
For example, in the 1979 s.s.b. Field Day, it was very 
noticeable that the 21 MHz band appeared to have weak 
carriers every 10kHz up the band and each carrier was ac-
companied by garbled modulation. This was high order 
i.m.d. occurring in the receiver front end. 

Testing for i.m.d. is relatively simple. Two signal 
sources are suitably combined and the resultant signal fed 
to the receiver at a level that produces i.m.d. Normally, 
one of the sources is switched off and the receiver tuned to 
the frequency at which the measurement is to be made. 
The level is adjusted to some convenient point such as III V 
and the SlNAD or signal-to-noise ratio measured and/or the 
audio output noted. The two generators are then set to 
frequencies that will ensure the i.m.d. product is on the 
frequency to which the receiver is tuned--e.g. , at -10kHz 
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and -20kHz from the tuned frequency. The level of the 
two generators is then increased until the output is 
equivalent to a IIlV input and the output level of the 
generators measured. Both generators need to have equal 
outputs for the measurements to be readily compared with 
other equipment, and the method of combining the 
generators has to be carefully considered if the 
measurement is not to be that of the generator's own 
i.m.d! Fig. S shows the test set-up used. In practice, 
measurements of this type are a little artificial, since there 
are not two but a mUltiplicity of signals present at the 
input of the receiver. It can be shown by comparison of 
input powers at the input of the rJ. amplifier and mixer 
stages, that quite accurate predictions of the noise level 
caused by i.m.d. can be made from the data generated by 
the two-signal test. 

Dynamic Range 
Intermodulation distortion measured in this way relates 

very well to the concept of Dynamic Range. Dynamic 
Range very frequently means all things to all men but can 
be usefully defined in one or two ways. The best definition 
relates to the Intermodulation Intercept Point-shown in 
Fig. 6. This point occurs because the power level of the 
i.m.d. product rises with increasing input level faster than 
the signal. For example, at an output level of OdBm (OdB 
relative to ImW in SO ohms, or 223·6mV), the i.m.d. 
products might be -40dBm, corresponding to a 40dB 
i.m.d. ratio. If the input was raised by lOdB and the 
system was capable of handling the larger signals involved, 
the output would be IOdB higher, at IOdBm, with the 3rd 
order i.m.d. products 30dB higher, at -lOdBm. The i.m.d. 
ratio would now be 20dB. So for every increase in signal 
level by 10dB, the i.m.d. ratio decreases by 20dB, and 
eventually, the i.m.d. power level would equal the wanted 
signal. In practice, the output signal would reach gain 
compression first and the wanted signals would not 
increase by IdB for every IdB of increase of input signal. 
Below the point where this occurs however, the ratios can 
be easily calculated and if for example the ratio for OdBm 
input is 40dB, then for 20dBm it will be OdB and the 
intercept point 20dBm. 

The dynamic range of a receiver is the range of input 
signals over which i.m.d. products can be ignored, i.e., 
they are below the noise. So the higher the minimum 

IWAD7601 Fundamentals 

3rd order 
products 

5th order 
products 

7th order 
proructs 

3rd order 
products 

5th order 
products 

7th order 
prolucts 

7047 7048 7049 7050 7051 7052 7053 7054 Frequency KHz 

Fig. 4: Odd order Intermodulation Products on signals 
at 7050kHz and 7051 kHz 
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detectable signal level is for any given intercept point, the 
smaller the dynamic range; see Fig. 7. A useful practical 
definition of dynamic range is two thirds of the difference 
in dB between noise floor and intercept point, but readers 
should be very careful of assuming that a statement of so 
many dB of dynamic range in an advert means that! 

In practice, however, we have to make some assump-
tions and some simple calculations to decide what sort of 
figures we require for intermodulation performance and 
thus dynamic range. For example, on the 7MHz band at 
night, we are probably not going to usefully detect a signal 
of less than III V. This would probably give us a IOdB 
signal-to-noise ratio, at which point on s.s .b. the 
readability would be about 90 per cent. If we allow 
degradation of this signal-to-noise ratio by i.m.d. products 
to reach 7dB, the noise would be equal to the i.m.d. power, 
and both would be at -I OdB on III V. Unwanted broad-
cast stations would be at levels of around S9 plus 40dB, 
which would probably be about lOmV to lSmV. IOmV is 
plus 80dBIlV, so we are asking that the internal i.m.d. be 
-90dB on IOmV. IOmV is equal to -27dBm, so the i.m.d. 
is -90dB on -27dBm. At OdBm, the i.m.d. power is three 
times larger, or -9dBm, corresponding to an intercept 
point of 4·SdBm. However, this takes account only of the 
two signals and the other power will cause a worsening of 
the noise floor. So an intercept point of around the IOdBm 
mark is probably the worst that can be tolerated for high 
performance receivers and very very few amateur 
receivers come anywhere near to this. 

In practical terms, this results in weak signals at these 
levels not being heard and it is then that the addition of an 
aerial attenuator shows up to best advantage. In the 
previous example, insertion of a 3dB attenuator pad in the 
aerial lead would produce the same level of signal-to-noise 
but the i.m.d. products would have dropped by 9dB, so 
that the necessary intercept point would become around 
OdBm. 

From this, it may seem that a very good receiver would 
need input signals of about I Om V to 20m V to produce a 
third order i.m.d. product of about IIlV . This receiver 
should produce weak signals on 7MHz at night that can't 
be heard 'on other receivers and will also be very good for 
the hJ. broadcast DXer. Incidentally, the hJ. BC band 
DXer is in a somewhat worse case than the amateur, since 
the BC bands have the majority of their users on- fixed 
channel spacings, so the i.m.d. products fall exactly on the 
other channels! Further the power levels are very much 
higher. 

Cross Modulation 
Intermodulation distortion is a relatively simple concept 

to illustrate, and Figs. 4, 6 and 7 should have made this 
phenomenon fairly clear. Cross modulation is a related 
phenomenon and in its simplest form is the transfer of the 
modulation of one signal onto the carrier of another. It 
was first noticed in the early 1930s, when medium-wave 
broadcast stations began to proliferate and was generally 
cured by the substitution of a variable mu valve for the 
"straight" tetrodes or pentodes of those days. Like inter-
modulation, it is caused by non-linearity in the active 
devices and in the 1930s case, was caused by the valve be-
ing non-linear when driven by a big signal whilst being 
biased back to receive a fairly large wanted signal. Certain 
of the more naive textbooks of the '60s were of the opinion 
that cross modulation (c.m) disappeared with the advent of 
the variable-mu, remote cut off, pentode but unfortunately 
this is not so. Nevertheless, it is by no means so common 
as might be believed if one listens to the 80 metre band! 
Cross modulation is related to i.m.d. by a fairly complex 

71 

www.americanradiohistory.com



Signal 
generator I--_...J 

No.2 

IWAD761I 

Fig. 5: Two signal test set-up. Note the attenuator-
this ensures a good match for the combiner which 
otherwise will not function correctly. 14dB is a con-
venient value as most combiners lose 6dB, giving a 

total loss of 20dB 

mathematical relationship, which shows that in general, 
i.m.d. products will be heard before c.rn. products. 

Discussion so far has centred around the odd order 
products and c.m. is related to third order distortion. 
Nevertheless, even order i.m.d. does exist, but often is not 
a great problem unless f.e.t.s are in use in the front end. 
Even order distortion results in strong signals mixing 
together to produce a spurious signal at the tuned fre-
quency. For example, if a receiver is tuned to 7000kHz 
and strong signals at 4000kHz and 11 OOOkHz appear, 
second order i.m.d. produces an interfering signal by direct 
mixing of the two. Field effect transistors are square-law 
devices, which makes their response immunity to c.m. and 
odd order i.m.d. very good, but does make them prone to 
even order problems. Usually, two or three tuned circuits 

. of reasonable Q get round most of this problem, but wide-
band, up-conversion receivers with no band-pass filters in 
the early stages can suffer quite badly from this 
phenomenon. However, if it can be arranged that a filter 
less than an octave wide can be inserted ahead of the 
receiver, the problem can usually be reduced to 
manageable proportions. This is the reason for the inclu-
sion of the "sub-octave" filters in so many professional 
designs. 

Blocking 
Blocking tests normally manage to give pretty good 

answers. Blocking appears as a degradation in the output 
of a receiver when a fairly close in frequency signal is in-
creased in level. Generally, the wanted signal output level 
suddenly drops and the 3dB blocking level occurs where 
the wanted signal has decreased by 3dB. Even the poorest 
of modern receivers seems to manage to stand around the 
30m V or so mark before this happens and so blocking is 
not a great problem. Indeed, once the i.m.d. is right, reduc-
tion in blocking and cross modulation tend to follow 
naturally. 

Reciprocal Mixing 
The final major parameter is reciprocal mixing. This is 

handled best in a crystal-controlled valved receiver and 
worst by solid-state synthesised receivers and so deserves 
attention. 

Fig. 8 shows the spectral plot of a superhet receiver. 
The wanted signal is mixed with local oscillator to produce 
the iJ. which "sits" within the filter passband. Signals out-
side the filter passband are rejected. Suppose however, 
that the mixer was fed with two local oscillator signals. 
Then the filter would pass two signals through into the i.f. 
chain and they could cause interference fo each other. 

Alternatively, suppose that the local oscillator was 
frequency modulated. Again, a number of signals would 
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be heterodyned into the iJ. passband and if any of them 
are stronger than the wanted signal, it would of course 
drown out the wanted signal. Similarly, if the local 
oscillator is frequency modulated with noise, then signals 
and noise will be mixed into the i.f. passband. In practice, 
the spectrum of the local oscillator signals will be 
something like Fig. 6, and this results in strong signals 
adjacent to the wanted channel mixing noise into the iJ. 
pass band, so that the effect is to widen the i.f. response at 
levels of say -60dB relative to the peak of the response. 
The higher the Q of the oscillator, the narrower is the noise 
bandwidth produced and the higher the power, the greater 
the signal-to-noise ratio, since there is a lower limit fixed 
by physics below which the noise cannot fall, as in the case 
of the absolute sensitivity. A valve operating with a crystal 
oscillator at high power is very good for reciprocal mixing. 

Where a system is used with mixers producing the local 
oscillator frequency however, the noise level of each 
oscillator is added to the previous one and any "jitter" in 
synthesisers is similarly added. Amplifiers in phase-Iocked-
loop systems likewise add noise which modulates the 
v.c.o., whilst V.C.O.s in synthesisers are frequently fairly 
low-Q, low-power devices. Wadley loop receivers are very 
bad in this respect, whilst single-conversion receivers, with 
valve oscillators running at high power, are quite good-
AR88, HRO, CRlOO users note! 

Measurement of reciprocal mixing is difficult, however. 
This is because the signal generator used must have very 
low noise side bands and very few generators are good 
enough for really high-performance receivers. The techni-
que used is as follows: Signal generator 1 is set to the fre-
quency at which the test is to be carried out, at a level of 

The receiver is tuned to this frequency, and the 
SINAD or signal-to-noise ratio is noted. Generator 2 is set 
to an adjacent frequency and the output level increased 
until the SINAD or signal-to-noise ratio has decreased by 
3dB. Typical spacings range from 50kHz to 10MHz, 
whilst the levels for the 3dB degradation range from ImV 
for a very high-performance synthesised receiver from one 
manufacturer, to more than 300mV for a valved crystal 
controlled hJ. s.s.b. transceiver from the same firm. In 
practice, it is unlikely that levels of more than 80dB are re-

t1 POlOt 
. I 

QUtpu / 
+ . / I 

'/ 
ldBcompression-

" point -'f"'--:--' I . 
QUIP) " l 
power I . 

, , 

Fig. 6: Intercept and Compression points 
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THE LATEST 2M ALL-MODE MOBILE 
YAESU FT480R NOW IN STOCK 

C88002m FM Mobile 
and S22 are pre:J)rogrammed and available at a touch of a button. the unit 
has a 3 position RF gain to attenuate strong signals such as Provi-
sion is made for two repeater offsets (600KHz IS fitted as standard) at £252 
inc. VAT. 

SWR200B swr/power meter covering 3-200MHz 
50/7 5 Ohm power range 3-30MHz. 20/200/2kW. 
VHF 2/20/200W £40.20. 

UH74 SWR & power meter switchable HF. 2m & 
432MHz with remote heat at £16.40 inc. VAT. 

I;: ,-=-_.", . 

:r:. " 

KDK 2025 2m SYNTH ES 
25w TRANSCEIVER * Custom designed microprocessor control * 25kHz and 12.5kHz synthesizer steps!! * 'Instant QSY', 10 times rate button * 25 Watts of reliable RF output * Band scan between any 'easy sot' limits * 10 write-in non-volatile memory channels * Memory scanning with hold facility * Standard ± 600kHz or split 

As EK- 150 but with four 
memories each capable 
of storing 256 bits mak-
ing a total of 1,024 bits. 
This can be recalled 
separately or in sequence 
for one long message. 
£135 inc. VAT. 

New Low Price 
£225.00 
inc. VAT 

PX402 13·BV DC 3 amp 
continuous 4 amp max 
fully stabilized power 
supply with overload pro-
tection £22.95 inc. VAT .• 
P&P £2.00. 

SWR25: This ever-popular twin SWR and Power 
meter covers 3·5-150MHz at £12.65 inc. VAT. P&P 
50p. 

Also available : 
PH5000, 5A continuous, 
7A surge . EP2500, 25A 
conti 30A 

DL-30 Dummy load 25W DC-150 MHz £6.35 inc. 
VAT. P&P 25p. 

TERMS Of BUSINESS: Please note all above items PRICE INCLUDES VAT. Please send cheques or P.O·s or quote Barclaycard 
or Access No. to: B. BAMBER ELECTRONICS, 24 HOUR PHONE SERVICE 103531880185. Calle,. welcome Tues. Set. 9.00 
am-S.30 pm. 

T-100 BOW Dummy load DC-500 MHz £24.10 inc. 
VAT. P&P 25p. 
T-200 150W Dummy load DC-500 MHz £35.60 inc. 
VAT. P&P 25p. 

rAl B. BAMBER ELECTRONICS 
5 STATION ROAD LlTTLEPORT CAMBS CB610E lLI!!J 

VAESU MUSEN - FRG-7700 \lil 
A NEW BREAKTHROUGH IN RECEIVER TECHNOLOGY 
Yes indeed. the exciting new FRG-7700 GENERAL 
COVERAGE RECEIVER from YAESU MUSEN, the 
world's largest manufacturer of Amateur Radio equip-
ment, will satisfy the demands of the most critical Short 

Listener or Licensed Operator with it's superb per-
formance and incredible specification - just consider the 
following condensed details: 
Frequence coverage 150 KHz-29.999 MHz . . 
Modes AM (fitted Narrow. Medium and 

Wide Filters). 
USB, LSB, CW and FM. 
Memory option with twelve channels 
and automatic band selection. 
CPU Digital Clock and Timer. 
State-of-the-Art Noise Blanker. 
FM Squelch Control. 
Mains or Battery operation. 
Digital and Analogue read-out. 

Send today for full details of the new 
FRG-7700 or if you would like the full 
Yaesu catalogue as well 36 pence in 
stamps will bring you this together with 
our credit voucher for £3.60 - a 10 to 1 

winning offer! 

FRG-7700 £309. Memory unit £83.95. FRG-7700M (with fitted memory) £389 

FULL DETAILS AND THE NEW LOW FACTORY PRICE LIST FROM 

BRITAIN'S NO. 1 IMPORTER 
EX-STOCK - INSTANT CREDIT - FREE SECURICOR DELIVERY 

YAUU 

V 

AMATEUR ELECTRONICS UK 508-516 ALUM ROCK ROAD 021-327 1497 
- 6313 

BIRMINGHAM 8 Telex 337045 
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QUARTZ CRYSTALS FOR THE NIMBUS (EX STOCK) 
OR FOR ANY OTHER PROJECT 

2 M ETR E STOCK CRYSTA LS. Price £ 1 .83 for one crystal. £1 .74/cryslal when two or more 
purchased. 

MADE T O O ROER CRYSTALS 5 1NG LE UN 1T PR1CING 
Adjustm ent 

Price 
Price and 

RO 
Rl 
R2 
R3 
R4 
R5 
R6 
R7 
58 
59 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 

HC6/ U 

30pF TX 
4 .0277 
4.0284 
4.0291 
4.0298 
4.0305 
4.0312 
4.0319 
4.0326 

4 .0416 
4.0423 
4.0430 
4 .0437 

HC6/ U 

30pF TX 
8.0555 
8.0569 
8.0583 
8.0597 
8.0611 
8.0625 
8.0638 
8.0652 

8.0833 
8.0847 
8.0861 
8.0875 

HC25/ U 
30pF and 
40pFTX 
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 
12.1187 
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 
14.9 638 
14.9667 
14.9694 
14.9722 
14.9750 
14.9777 
14.9805 
14.9833 
14.9861 

SA -Series Resonance eHC25 on ly 

HC25/ U HC6 & 
2SpF and 25/ U 
20pF TX SR RX 
18.1250 44.9666 
18.1281 44.9750 
18.1312 44.9833 
18.1343 44 .9 916 
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· 
18.1 593 44 .8583· 
18. 1625 44.8666· 
18.1656 44 .8750· 
18.1687 44 .8833· 
18. 1718 44.8916· 
18.1750 44.9000· 
18.1781 44.9083· 
18.1812 44.9166· 
18.1843 44.9250· 
18.1875 44.9333 
18.1906 44.9416 
18.1937 44.9500 
18.1968 44.9583 

Tolerance 
Group ppm 

Fundamenta ls 1 200 l totall 
2 200 hot all 
3 200 (totall 
4 200 (total) 
5 50 
6 10 
7 10 
8 10 
9 10 

10 10 
3rdOVT 11 10 
5thOVT 12 10 

13 10 
5th, 7th & 14 20 
9th OVT 15 20 

Frequency 
Ranges 

IOta 19.999kHz 
20to 29.999 kHl 
30 to 99.999 kHz 

100 to 999.999 kHz 
1.00to 1.499MHz 
1.5010 1.999MHz 
2.00to 2.599 M Hz 
2,60to 3.999M Hz 
4.00to 20.999MHz 

21.ooto 24.000 MHz 
21.ooto 59.999MHl 
60.00 to 99.999MHz 

1 00.00 to 124.999MHz 
125.00to 149.999 MHl 
150.00t0225.ooMHz 

Del ivery 
A B 

£9.00 
£4.75 
£4.75 
£4.55 
£4.55 
£6.00 
£4.55 
£5.00 
£6.15 

£23.00 
£16.50 
£10.50 

£6.00 
£6.00 
£4.20 
£4.00 
£3.70 
£3.60 
£5.40 
£3.60 
£4.00 
£5.20 
£6.00 
£7.50 

Unless otherwise requested fundamentals will be supplied with 30pF load capacity and 
overtones for serie s resonance operation. 

la to 200kHz HCI3/U, 170kHz to 170MHz HC6 

DELIVERY. Column A 3 to 4 weeks. Column B 6 to 8 w eeks. 
DISCOUNTS. 5% mixed frequency discount for 5 or more crystals at B delivery. Price on 
applica tion for 10 or more crysta ls to same frequency specification. Specia l rates for bulk 
purchase schemes including FR EE supply of crystals used in UK repeaters 

1,0 
EM ERGENCY SERVICE SU RCHARGES (to be added to A delivery prices). 4 working days £ 12, 

,6 working days £7. 8 working days £5. 13 working days £3 (maximum of 5 crystals on 4 day 
,delivery!. 7200. Uniden 2030 and Yaesu FT2FB . FT2 Auto. FT224. FT223 and FT202 . 
CRY5TAL SOCK ET5 HC6/U and HC25/ U 16p. 
M1N1MUM ORDER CHARGE £1.50 

4 METRE CRYSTALS for 70.26MHz in HC6/ U at £2 .25. TX B.7B2S0MHz. RX 6.7466 or 
29.7BMHz in stock. COMMERCIAL USE RS. Crystals can be supplied for MPU. industrial control, etc. in the range 

4·2 1 MHz fundamental and 3rd OVT 18 to 60MHz at £ 1.15 for 100 oH. This is only a limited 
example of our capabilities. Please enquire about other Quantities, frequency ranges. watch 
and sub· carr ier crystals . We can supply crysta ls for marine and land mobile rad io telephone use. 
Send for details. Many MPU Crystals now available from stocks, 

70cm CRYSTALS in stock 8.0222 and 12.0333 in HC6 £1 .85. Pye Pocketfone PF1 , PF2 . 
A3B'g, Rn:, ;:d5AOa fair or TX £2.25, RX £2 .50. SU8(433.21 RBO. RB 2. 

CONVERTER CRY5TAL5 ;n HC18/U at £2.85. In stock 38 .666. 42 .000. 70.000. 96.000. 
101.000. 101.500.105.666 and 116.000MHl 
TON E BUR ST AN D I.F . C RYSTALS in HC18/U at £2.25 in stock. 7.168MHz for 1750kHz 
and 10.245MHz for 10.7MHz IF"s. 

TE RMS. Cash with order, cheques and posta l orders payable to aSl ltd. All prices include 
pos tage to UK and Irish addresses. Please Southern Irish cheques and postal orders are 
no longer acceptable. Please send bank draft 10 pounds Sterling. 
OV ER SE A S D 1STR1 8U TORS 

FRE QUEN CY STAN DA RDS in stock £2 .75, HC6 200kHz, 455kHz. 1000kH z, 5.000MHz and 
10.000MHz. HCl3 100kHz. HC18 1000kHz, 7.000MHz, 101700MHz, 48.000MHz and 
100.00MHz. 

West Germany. Austria and Benelux countries - SSB Electronic, Karl Arnold Str. 23 , 5860 
Iserlohn. West Germany. 

_-
PR1CES AR E EX VAT . PLEAS E A DD 15%. (Enquiries invited from companies in other countr ies,) 

t;!ua,tSLab (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 (Anention QUARTSLAB) . Cables : QUARTSLAB LONDON SE18 

H.A.C. SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

BATTERY 
ELIMINATOR KIT 

gOy H.T. 3y 2Y & 1t y L.T. 

We can now offer you a 
battery eliminator kit for use with 

our valve receivers. 

H.T. batteries are now 
unobtainable, but our new 
power pack will give you a 

lifetime of service. 

We are offering this at 
£9.60 

for the complete kit. 

"H.A.C. " 
SHORT- WAVE PRODUCTS 
P.o . Box No. 16, 10 Windmill Lane 
Lewes Road, East Grinst ead, West 

Sussex RH 19 3SZ. 

HOMEBRU RADIO 
(Mail order only) 

H elford components ;-
VFO P.C.B. £ 1.1 5 
Buffer P.C.B. £1 .1 5 
G4CLF P.C. B. £4 .24 
Preseleclor P.C.B. £1 .48 
Pre-Amp P.C.B . £ 1.4 2 
1st-Amp P.C.B. £ 1.36 
SL1612 £1 .56 
SL 1621 £2.07 
SL6270 £ 2 .51 
SL 1640 £2 .07 
SL6310 £ 2 .51 
2N5771 £0.31 
SL560C £4 .97 
BA 182 £0 .36 
78L06 £0 .59 
J304 £0 .54 
J310 £0.87 
FX2249 per pair £0.60 
SBL-l = (M01081 £4.90 
SL560C £ 4 .9 7 

+ Postage & Packing [0.35. 
VFO/CAP 4170/7 5/023 incl. 12 £8.84 
VFO AOJITORQ. Ball Drive 5620 £4.41 
4 Gang (Preselecll CAP. 

5318/4/ 102 £7 .73 
Preselector (Reduction Drivel 

5870/ 3 £1 .76 
+ Poslage & Packing £0.50 

HELFORD 
(T roubleshooting by the designers.) 
Any problems send S.A. E. + Invoice 

Nu mber. 

H O M EBRU RADIO 
(Mail order only) 

55 A shley Road, Parkstone, 
Poole BH149BT. 

Delivery on J ackson Capacitors 
4/ 6 weeks. 

OSMABET LTD 
TRANSFORMERS T O ORDER 
We have capacity for the supply of transformers to specifica-
tion, either one off. or production runs, your enquiries please. 
LOW VOLTAGE TRANSFORMERS : Prim 240V IIC. 
6 ·3V 1·5A £3 ·00; 3A £4·16; 6A CT £7·90; 12V 1.5A 
£3·75; 3A CT £7 ·90; 6A CT £9 ·75; 15V 0 ·5A £3.00; 18V 
1 ·5A CT £ 7 ·90; 24V 1·5A CT £ 7 ·90: 3A CT £9·75 ; 5A CT 
£1800; 8A eT £2925; 12A CT £3750. 
MIDGET RECTIFIER TRANSFORMEHS: Prim 24OV ... 
6 -0 ·6V 1·5A or 9-0-9V lA £ 3 ·40 each: 12-0· 12V lA or 
20-0 -20V 0 ·75A £4·1 5 each: 9 -0-9V 0 ·3A or 12V-0- 12V 
0 ·25A or 20V-0-20V 0 · 15A £3·00 each. 
LT TRANSFORM ERS TAPPED SEC : Prim 240V oc. 
0-10-12- 14-16-18V 2A £7·60; 4A £9·40; 0-12- 15-20-
24-30V 2A £8·25; 4A £ 12·00; 0-20-30-60V lA £9.00; 

o.c. 
30 to 4000 watts , many types ex Slack, Lists. 
MAINS TRANS FORMERS. SPECIAL OFFER . Prim 
240V ac. 3QO-0-300V 80 Ma : 6.3V lA CT: 6.3V lA £6.60; 
250-0 -2 50V 60 Ma: 6.3V 1 A £3 .00: 9V 3A £2.50 ; 
25V 300 Ma 90p. 15-0- 1 5V 0.5A £2.50 . 12V 4A £4.00. 
LOUDSPEAK ERS 

2i: 1,:n; r·Wb a SO. Goodman 5" Hi-Fi speaker mid range, C/M 825 watt 
systems £ 6.50. Goodman 3 ,..' Tweeters el M, an for 25W 

Instant erasure of cassettes, and any diameter of tape spools, 
demagnetises tape heads, 200/ 240V ac. leaflet £8.00. 
Cassetle{Tape Head Demagnetiser, £3.50. 
EDGWISE LEVEL M ETER FSD 2oo/"A 
Size 19 x 18 x 20mm 8000 £1 ·60. 
CHARGING METERS 11in diamet er 
2A or 3A £1 ·25 each: SA or lOA £ 1 ·50 each, 
MINI FLEX CABLE 
4 core, for Intercom, telephone, burglar alarm extensions, 
etc. white pvc. 10 metres £2. 100 metres £16. 
POWER SUPPLY, TWIN OUTPUT Prim 240V oc:: 
New, British manufacturer, smoothed d.c. output 20V, 1.5A, 
plus STABILISED output of 15V 100 Ma. plus further 12V 
ac O.SA. comple te with diagram, £4 .50. 
O/ P TRANSFORMERS FOR VALVE AMPLIFIERS 
P.P .. sec lapped 3-8-150 A-A 6KO, 30W £17·50; A-A 3KO 
50W £ 26·00 ; 100W IEL3 1. KT88 etcl £35·00. 
G.E.C. MANUAL OF POWER AMPLI FIERS 
Covers va lve amplifiers 30W to 400W £ 1·25. 
MULTIWAY SCREENED CABLE, PVC COVERED 

£ 1.60. 
Elec trolytic 400 mfd 400V 7SPi 2000/ 30V 30 p ; 2200/40V 

ngt, ;;;'f.d 
CARRIAGE EXTRA ON A L L ORDERS 

ALL PRICES INCLUDE VAT. 

Call e r. by appointment only. S.A.E. Enquiri • • , Uata. 

46, Kenilworth Road, Edgware, M iddsx. 
HAS 8YG. Tel : 01-958 9314 
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quired, since few receivers have filters in the iJ. strip better 
than this. Where filters like the KVGXF9B, with a 90dB 
stopband, are used in home-brew receivers, it is not really 
worthwhile attempting to use this stopband unless the 
reciprocal mixing is as good as this. This means that the 
noise floor of the local oscillator signal needs to be 90dB 
plus the signal-to-noise ratio of the III V signal down at 
4·6kHz away from the local oscillator. To measure this, 
signal generators of the calibre of the Hewlett Packard 
8640B are required-and even then, it will not be easy! 
Thus it can be seen that the claims of one US manufac-
turer some years ago that their crystal filter went down to 
-120dB in the stopband produced some wry comments-
especially as the local oscillator injection was pre-mixed! 
To make full use of this filter as far as adjacent channel 
signals were concerned, required the oscillator noise level 
to be better than that theoretically possible! 

Output 

Input __ 

Fig. 7: Dynamic Range and Noise Floor 

Spurious Radiation and Channel 
Intermodulation 

A few other parameters are occasionally specified in 
professional receivers. These include radiation levels of the 
oscillator signals and the in-channel intermodulation dis-
tortion. Generally speaking, the radiatiqn of oscillator 
signals from receivers does not cause many problems, 
although the HRO was well known for causing problems 
on Channel I TV when operating on the 14MHz bands. 
However, for military purposes, or when there are several 
receivers operating in proximity to each other, this 
parameter can be important. 

In-channel intermodulation is generally required to be 
about 30dB or so down. However, most loudspeakers are 
incapable of effectively reproducing signals sufficiently 
cleanly to detect this, unless hi-fi speakers are used. As a 
result, this parameter is not as important as might be con-
sidered, but in any case, the resulting in-channel i.m.d. 
only affects the quality of the received signal and in many 
cases, the received signal-to-noise ratio is insufficient for 
any degradation of the signal to be observed. Nevertheless, 
it is uncommon to find an a.f. amplifier as bad as 30dB 
when operating within its linear range. More important in 
this respect is mains hum, which may not always be very 
obvious when using a small speaker, but can lead to 
operator fatigue for no apparent reason. 

Practical Wireless, March 1981 
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External Influences 
This article has discussed the major parameters cover-

ing electrical design of a receiver. For many requirements, 
there are related mechanical parameters which are just as 
important-and these parameters are generally measured 
on a vibration table. Bump tests simulate the effects of 
collision or gunfire in mobile applications, but whilst 
presenting interesting mechanical design problems, they 
are not of much application to amateur equipment. 
(Unless the neighbours take a particularly robust view 
towards TVI!) Temperature tests are however, another 
matter. A receiver that offers either reduced or no perfor-
mance at all, or excessive frequency drift with temperature 
is extremely annoying and in some cases may be com-
pletely useless. 

Determination of the conditions to be measured are not 
quite as easy to decide upon however, as in electrical 
tests. Should drift be measured from cold SWitch-on, or 
should the equipment be allowed to warm up for an hour 
and then raised in temperature for the drift to be 
measured? The author's approach is to switch the equip-
ment on and allow two minutes for stabilisation, and then 
measure the drift at five-minute intervals for an hour, but 
this is by no means an exhaustive test and does not really 
simulate the usual case of a cold shack warming up at the 
same time. 

Supply voltage variations and their effects on perfor-
mance are usually restricted to changes in frequency for 
minor (10 per cent) changes in supply voltage. Although 
regulators are almost universally used in 
valved receivers are particularly prone to long slow dnfts 
because of the change in heater voltage. The main require-
ments for high immunity to supply voltage changes occu:s 
in mobile use, but a shack at the bottom of the garden In 
conjunction with a full-power rig can have surprisingly 
detrimental results. 

Finally, the rest of the receiver performance is likely to 
be subjective. Such things as the layout of the front panel, 
the size and feel of the controls and their placement on the 
front panel can have a great effect on how good the 
receiver is to operate. These can be best evaluated on a 
personal basis, but receiver performance as a whole can-
not be measured in a few minutes. Certain shortcomings 
are easily recognised by the experienced operator and 
some of these shortcomings can be defined into correct 
areas by the design engineer, in either case, more than a 
five-minute test is required. 

IWAD7671 

Unwante 
signal 

Noise from oscillator 
mixed down by 
unwanted signal 

L , l.F. for 
I wanted 
I signal 
:-.-J , 

continued on page 92 

LF. 

-Local 
oscillator 

1.F.---

Wanted 
signal 

L-

Fig. 8: Reciprocal Mixing: note the noise is phase 
modulated and so cannot be removed by limiting 
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The chaos caused by the changeover in the American 
system of issuing amateur radio callsigns continues, with a 
steady flow of queries on calls that don't seem to appear in 
prefix lists and confusion when the announced location of 
an American station does not tie up with the prefix. 

Although the new arrangement has been in force for 
over two years, anomalies will remain with us for a long 
time. Callsigns issued before March 1978 remain in use 
and, worst of all, licensees keep the new calls, which are 
governed by location, even when they move to another 
postal area, which should infer another callsign. 

A full explanation of the new system can be found in the 
excellent Amateur Radio Operating Manual published by 
the RSGB for £4.96 including post and packing, or less 10 
per cent for members. 

My various comments on the CB situation have 
prompted some interesting replies both for and against the 
idea, with those in favour plumping for 27MHz, obviously, 
with many already being on the air and, in some cases, 
quoting their "callsigns"! Whether the Home Office will 
pay any regard to the fact that replies to its Paper 
will almost certainly be heavily in favour of 27MRz, since 
the writers are already active there, remains to be seen. 

The present absence of any suitable 928MHz gear is 
not likely to stop CB being approved at this frequency. 
Our Far East friends will be able to come up with 
something pretty quickly once the HO has made up its 
mind. After all, the u.h.f. TV bands go up to almost 
900MHz so there is nothing mysterious about the tech-
niques required to produce suitable equipment for 
928MHz. 

As for the possible dangers to health at this frequency , 
this is just another of the microwave oven scares that has 
little substance in fact; the risk can be safely discounted. 
With many tens of thousands of people on 27MHz, and 

76 

ridiculous figures up to half a million being quoted, it 
would be interesting to know if the Post Office has 
received many cases of interference from such equipment, 
one of the main claims of the anti-27MHz lobby. Per-
sonally, I doubt it very much. 

Just for the record, my own objection to 27MHz CB is 
the abuse which would undoubtedly follow, as it has done 
everywhere else, by the use of high power amplifiers and 
extensive antenna systems, leading to the establishment of 
a "free" amateur band adjacent to our own 28MHz band. 

Genera I News 
Some 200 readers wrote to me for a copy of the iJ. 

mods to the FRG-7 receiver devised by Tim Harrowell 
G3IMI. Now Eric George of Ashford, Co Wicklow, has 
told me that he has been able to get an LCF-2A 2·4kHz 
iJ. filter from Yaesu Musen (CPO Box 1500, Tokyo, 
Japan) for 2100 Yen (around £5), which is a direct 
replacement for the one in the set. A bank draft in Yen or 
US dollars is requested. A technical bulletin with filter 
fitting instructions should be requested at the same time. 

Cheong Khee Chan, who wrote a month or so ago, has 
now settled in Darlington. Having passed the RAE he is 
now G5MUR, with the same privileges as a G8 seemingly 
until such time as he passes his code test. Activity is on 2m 
with a TR-2300 and "Slim lim" antenna. 

In Bury St Edmunds (Suffolk), Russell Brown has 
joined a local club and acquired a BC358 but is handi-
capped by the upper frequency limit of 18MHz. Russell 
has an OU degree in electronics but is looking forward to 
some real practical work and a licence very soon. 

An appeal from Roland Clark P29RO (PO Box 42, 
Panguna, Bouganville, Papua New Guinea), for a manual 
on the old Eddystone S 710 All World Six receiver or even 
a circuit diagram. All costs will be paid of course. Jim 
McCrindle (3 WarwickhiII Place, Kilmarnock, Ayrshire 
KA I 2LR) would like some help and info on the B40 
receiver, which is working but he feels is not really up to 
the mark in performance. An OAP, lim has been reading 
PW for many years but only recently got around to in-
vestigating the amateur bands, with much pleasure. 

A note from Alan Taylor of Stanford-le-Hope, Essex, 
tells me he is now the proud owner of callsign G4KJI hav-
ing written to me in December 1978 asking "how do I get 
started in amateur radio"! He is now secretary of the 
Thurrock ARC meeting every Tuesday at 7.30pm on the 
top floor of Grays Park Hall, Orsett Road, Grays, Essex, 
with code tuition available. The rest of Alan's QTH is 11 
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LEXTDN LIMITED-, 
HARVEV G4JDT RADIO AND ELECTRONIC ENGINEERS DAVE G8SVG 

We are proud to announce that we are now stockists of CUSHCRAFT for the London area - also Sommerkamp/Yaesu, 
Standard, Swan/Cubic, Sony. 
We are the main UK Service Contractors to Hitachi Sales UK Ltd and we have fully trained engineers on the premises. 
We have been in the service industry for 15 years and we know what we are doing. 
Here are some of the products available at the EAST LONDON HAM STORE:-

THE STANDARD TWINS 
C7800 C8800 

""'£270 £250 

SOMMERKAMP!YAESU 
FT767Dx 

TS2S0FM 
TS2S0LP 
FRG7 
FT4S0RE 

H.F. W.A.R.C. (complete with mike, C.W. filter) 
£525.00 

50W 2M mobile transceiver ...... ............. ... . £199.00 
10W 2M mobile transceiver ... ...... .... ... ....... £169.00 
H F Receiver .................................................... £189.00 
2M multimode transceiver ....... .................... £359.00 

SWAN 
100MX 235W P.E.P Analogue mobile .................... £365.00 
Astro 150 (Including mounting bracket) ....................... £551.00 

NOW AVAILABLE 
ICOM IC2E ......................................................... £159.00inc. 

FT2772D 

FT227RB 
FT207 
VM24 
'N9C 
FT101Z 
FT101ZD 

103BX 
PSU6 
PSU5 

ICOM 
TRIO 
DAIWA 

H.F. W.A.R.C. (complete with AM + CW filters, 
AM facility, YE7 mike and fan) .. .. .. ... ...... £617.00 

2M synthesised transceiver ..... ......... .... ....... £225.00 
2M handheld transceiver. ................ ............. £196.00 
Microphone ....... ... .... ... .... ... .. ............................ £16.27 
Charger .................................... ................. .. ...... .... £7.50 
H F transceiver ....... ... ... ................................ ... £488.75 
H F transceiver .... ...................... ... ........ ... ....... £569.00 

235W P.E.P. W.A.R.C .. ... ................ .. .. .......... £S10.00 
(102BX) ................... ..... .. .. ............... ........... ..... £140.00 
(100MX) 13.SV DC, 20 amp ....................... £132.00 

IC251.......... .. ...... .. ....... £479.00 inc. 
TR7S00 (2M 25-5W mobile) .............. £265.00 inc. 
SR11 - the latest 2M scanner ...................... £55.00 

CUSHCRAFT AMATEUR ANTENNAS 
H.F. 
A3 20/15/10 3ele Beam SdB gain ..... , ......... £147.00 
ATV5 80-10 Trapped Vertical .......... ..... ..... .... £74.40 
ATV3 20/15/10 Trapped Vertical.. .. .......... .. . £34.00 
ATV4 40/20/ 15/10 Trapped Vertical ....... .. .... ... £68.00 

VHF (144 MHz) 
A3219 
214B 
ARX2 
A144-4 

1ge1e Long 'Boome, Vagi 16.2dB gain .... . £62.00 
14ele Jnr 'Boome, Vagi 15.2dB gain ....... £49.50 
Ringo Ranger 6dB gain vertical........ .. .. £24.75 
4ele Vagi 9.OdB gain ........................... £16.25 

A144-7 7ele Vagi 1 O.OdB gain .......... .. . 
A144-11 11 ele Vagi 11.3dB gain ............. .. .. .... .. 
DX120 20ele Array 13.2dB gain .................... . 
ARX2B Ringo Ranger 11 ...... ........................ .. 
ARB2K Conversion Kit for Ringo to Mk II version .. . 
CS100 Communication Speakers .. ... 
TAP3009 5/S Side Mount and snap in 2MTR.-

£20.31 
£25.72 
£47.20 
£28.75 
£12.75 
£11 .50 

144- 174MHz.. ...... ........ . T.B.A. 
TAP677 ..... . ........ .. . . .. . . ...... . . ... .. .................. £18.50 
K220 Mag Mounts Base 17' Cable & PL259 ...... £8.67 
TAP/432 MHz Snap in for K220 ........ . TBA 

* Due in soon - VH F linear - 1 kW input - 600W SS8-350W FM - Special and exclusive * 
, to us. Price ... T.B.A. 

I 

t 
Also available:- Video - Hi-Fi - T.V. - Music Centres, e.g. Hitachi SDT 300 auto-reverse 
music centre with pre-set FM, Dolby, strobe turntable , 25 + 25W per channel, including 
speakers only £269,95 - These are either Sample or Demonstration units. Many other 
Hitachi Demonstration models available, Hi-Fi, Portable Stereo Radio Cassettes etc. • Telephone 01-558 0854 191 FRANCIS ROAD, LEVTON, LONDON E10 Telex 8953609 lil!1tVOil Opening Times: 9-5.30 Mon.-Fri. 

VISA 10.00-1.00 pm Sat. 
or any time by appointment. 
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Choose any of 10 selected kits from 
the Heathkit catalogue as your first order, 
and we'll give you a superb soldering iron 
worth over £10. Plus a 10% discount! 

These kits have been specially 
designed with first-time kit builders 
in mind. So even if you've never built 
an electronic kit before you won't 
find it difficult. In fact the simple to 
follow step-by-step instructions 
make it easy to build any Heathkit kit. 

And with your special offer 
discount you can afford to see just 
how easy it is. 

Full details of this FREE offer are 
available in the Heathkit 48 page 
catalogue. So send the coupon for your 
copy now. 

To: Heath Electronics (UK) 
Gloucester. GL2 6EE. 

Please send me a copy of the Heathkit catalogue. I enclose 2Sp in 
stamps. 
Name ________________________________________________ __ 

Address ____________________________________________ _ 

NB: If you are already on the Heathkit mailing list you will 
automatically receive a copy of the latest Heathkit catalogue 
without having to use this coupon. 

78 

INTERESTED IN 
ELECTRONICS? 

TRY A ZEDPACK! 
COMPONENTS AT A PRICE 
EVERYONE CAN AFFORD 

Z 1 300 mixed i .nd i watt r •• istors 
£1.95 

Z2 150 mixed 1 and 2 watt reaistors 
£1.50 

Z3 300 mixed capacitor., most types 

24 100 mixed electrolytic:.s 
25 100 mixed polystyrene caps 
Z6 300 mixed printed circuit 

£3.95 
£2.20 
£2.20 

Z7 printed circuit 
£1.45 

Z9 100 mixed minia ture ceramic and 

Z 18
Ia
::: :::rted pots. 

Z 11 25 assorted presets, skeleton etc. £1 
Z 12 20 assorted vdr's and thermistors 

£1.20 
Z13 11b mixed hardware. Nuts, bolts 

self-tappers, sleeving, etc. £1 .20 
Z 14 100 mixed, new and marked, full spec. 

transiators. Pack includes:- BC148. 
BF154. BF274. BC2l2L. BC23B. 
BC183l. PBC10a and, or lots of similar 
types. £4.95 

Z15 100 mixed diodes including :- zener, 

Z 18 20 assorted zeners. 1 watt and 400mw 
£1.50 

Z20 10 assorted switches. Slide. push-
button, muhibank. miniature. reed etc. 

£1 .20 
TBA 800 Audio I.C. 80p 8a. 3 for £2. 
Delux FIBREGLASS printed circuit 
etching kit •. 
Includes 100 SQ. ins. of copperclad FIG 
board. lib ferric chloride, (made for U.S. 
Army to MIL SPEC.), 1 dalo etch resist pen, 
abrasive cleaner. tweezers, etch resist dish 
and instructions. OUR PRICE £5.95 
lib of FeCI. £2.25 
150 SQ. ins. single sided board. £2.20 
150 sq. ins. double sided board. £3.30 
UHF, Transistor. T.V. TUNER with slow 

motion drive. AE.skt. and leads. £1 .95 
100 Miniature read switch.s. £2.30 

Red 
knob. 3 for SOp 
Subminiature S .P .C.O. Slide Switches. 6 
for SOp. 
Miniatur. D.P.C.O. Slide Switches. 6 for 
50p. 
Standard 2P. 3 POlitian Slide Switch. 4 for 
SOp. 
4 x HP11 Battery Holders (2 x 2 Flat type) 
with leads. 2 for SOp. 
Aaaorted Fuse Holder. including 20mm. 
P.C. Panel and chassis types. Pack of 7 for 

Jack Sockets, switched. Enclosed 
type. P.C. or panel mounting. With nuts and 
washers. 4 for SOp. 

R.C. SUPPRESSORS 
250V. IN X't" x t lr

, Ideal for fluore scent 
light suppreSSIon, car, and relays. Also for 
snubber networks. 3 for £1 

ALTERNATOR RECTIFIERS 
Make lovely 60 amp 150V bridges. 
Ideal for High Power Battery 
Chargers. Type 4AFI. Set of 4 (2 neg. 
case + 2 pos. case) £2. 

{liquorice AI/sortsl at the unbeatable 
price of £2 for 100 mixed. These 
consist of factory clearance lots Le. 

electrolytic. 200 mixed £2. 

TELESCOPIC AERIALS 
Chrome on brass, 9 section. 25" extended. 

881058 VARICAP DIODES 
20 for £1.50. 

Professional quality TV Plugs (coax.) 
Diecast alloy body, Silver Plated solid 
brass centre pin. brass grubscrew for 
centre conductor. SOp ea, S for £2. Ideal 
for video' •. 

UHF MODULATORS 
Calibrated to Channel 36 625 line UHF. 
Housed in metal box. 21-" x 2" x i". Complete 
with 9 feet of coax lead and TV plug. 
9V operation, ideal for video games, com-
puters etc. £2.50 ea with connection Data. 

Vemitron FM4 10.7MHz ceramic filters 
SOp ea, 3 for £1 . 

To : "GEMINI ELECTRONIC COMPONENTS" DEPT PW 
'THE WAREHOUSE" SPEEDWELL ST. LONDON S.E.8. 

Please Quote ZED Code. Where shown. Send Cheque- or Postal Order. Plus 60p P&P. 
·Schools etc. SEND OFFICIAL ORDER 

ZED PACKS now available for Caller. at 50 Deptford Broadway. london. S,E.8, 

SIGNAL GENERATORS. Marconi TF144G bench sig gen 
85Kc to 25Mc/s in 8 bands direct calibration, alP var from 1 Uv 
to 1 volt by fine & coarse atten. int mod at 400c/s fitted R F level 
& Mod level meter. in case size 29 x 12 x 10" 240v liP supplied 
tested with circ & inst book £55. 

DOPLAR NAVIGATION T.S. Marconi bench test set three func-
tion unit comprising Meter unit with 3t" Sq 10-0-10 volt DC meter. 
selector swt etc, Scope unit with 1 t" dia CRT P.7 trace with con-
trols. focus. brill. X& Y shift, Timebase fine & coarse freq. Sync. Y 
amp Atten. Range & Speed section with 4 digit counter Ind lamps 
swts etc. also some servo motors tachos etc. Complete in neat case 
size 10 x·1 5 x 9" with front cover, note liP 11 5v 400c/s the scope 
section can be used as a normal L.F scope. £35. 

RANGE INDICATOR UNIT with 2" dia flat face CRT 81ue 
short persistance trace electromagnetic deflection 6.3 heater 
5Kv EHT complete with scan & focus coil ass. int EHT unit 115v 
400c/s plus misc valves. transistors. trim pots etc in case size 
8 x 4 x 15" £12. This unit & the Marconi unit can be operated 
from the M K.123 12v Invertors using the AC alP. 

RADIOSONDE UNITS normally dropped by parachute. contains 
sensors for Pressure, Temp. etc small drive motor the a/Ps from 
sensors are used to modulate a small 1 valve Tx unit (DC90 valve I 
supplied with valve Tx as new unused. Reqs. 3 volt bat!. £12.50. 
SMALL HF Tx & Rx UNITS Tx unit 2 to 8Mc/s crystal controlled 
with meter. 2x valves about 1 watt alP C'N only. £6.50 Rx unit 2 to 
8Mc/ s in two bands 5 valves inc 8Fa direct cal alP for HR phones 
£15, both units size 8 x 5 x 4" both req 135v HT & 1.5v DC with 
circs. Rx tunable. 
HEADPHONES type DLR.5 low imp. can be used for sound 
powered intercom £3.50 or two pairs for £6 new boxed £4.50 pair. 

Above prices include Vat & Carriage. goods ex equipment un-
less stated new, 2 x l Op stamps for list 26. 

A. H. SUPPLIES 
122, Handsworth Road, Sheffield S9 4AE. 

Phone 444278 (0742) 
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Kathleen Ciose if you are interested in the club. 
A plea from R. A. Weston of 11 Darlingscote Road, 

Shipston-on-Stour, Warwickshire CV36 4DR, for a 
vibrator for his R 109 receiver otherwise thought to be in 
good working order. I don't normally mention sets for sale 
in this column but feel I must make an exception for G. 
Prosser of 10 Lon Garnedd, The Woodlands, Abergele, 
Clwyd LL22 7EP, who, due to continuing ill-health, has to 
part with his almost new DX 160, but being an OAP can-
not afTord to give it away. He must now concentrate on 
fresh air and an outdoor life but since his XYL is a keen 
birdwatcher, no problems there. Get well soon OM. Try a 
call to Abergele 825521 in the first place. 

OX Land 
Geoff Watts, of prefix list fame, writes about the W6GO 

Directory of QSL Managers listing over 5000 managers 
and costing only £ I from Brian Russell BRS33915, 163 
Halton Road, Runcorn, Cheshire WA 7 5RJ. 

From Stourbridge, W.Mids, Peter Hawkes comments 
on the chaos of the US call signs as mentioned at the begin-
ning of this piece, recommending the RSGB book as a 
good guide to the present position. He found TAl MB, but 
at the present time QSL cards should not be sent to any 
T A even if he would normally be considered legitimate. By 
this time Peter will be settled in Zimbabwe and contacting 
the local club and members. Last log showed 5N8BRC, 
5H3FW (QSL DF4T A), C5ACA (QSL PO Box 553, 
Banjul), AP2ZR, HS 1 AMM and VK 7FH on the IOm 
band, 8Q7KK (QSL K2FV), FH80M, FK8AH, VP8QI 
(QSL G4CHD), VQ9RS (QSL N6BLN) and BAH were 
on 20m, plus VP5RIT and VP9KD on 15m with 
VP2MCK on 80m who has home call ofG2ACK. 

First letter from David Warr BRS44127, aged 15, who 
uses a 9R59DS receiver and half-size G5R V aerial system 
and lives in Weymouth, Dorset. He looks at 40m in the 
mornings but the BC QRM at night defeats him. On that 
band he caught 8P60R and PY50GG, while 20m came 
up with 8P6IB with VP9AD, YC2BJR and Y58AF 
on 15m. Dave asks about the location of the last one which 
is just another East German, I'm afraid. Best DX on IOm 
was VPIBEH and C5ACL. 

Wandering ofT the 28MHz band Bill Rendell down in 
Feoch, Truro, Cornwall, was surprised at the DX he heard 
on the CB band! Bands have not been too bright ac-
cording to Bill but nevertheless he came up with FMOFJE, 
VK2WC, 6Y5WS and 8P60R on 40m, BAH, J6LOU 
(QSL Box 93, Castries, St Lucia), VP8PP (Box 224, Port 
Stanley, Falkland Is), and VP8SB (QSL G3ZMF) all on 
20m, and MIC and 5T5JD on 15m. For IOm it was 
VP2MW, XT2AT, 3B8RS and 8Q7KK (QSL K2FV). 
Oh, yes, receiver is the HRO. 

David Whittaker in Harrogate, Y orks, fills me in on his 
gear there which is a Trio JR3 10 and Mosley T A32Jnr tri-
bander, with a 20 metre wire for 40m and a 55 metre 
stretch for Top Band, both via a CL22 a.t.u. David has 
been an SWL for 20 years or so and has heard 333 coun-
tries of which he has the remarkable total of 328 con-
firmed! Latest log shows that 40m is pretty good, as 
evidenced from other logs, with David catching AP2KS, 
J73PP, HMITR, FM7WS, XT2AW, FK8DH, T3LAA, 
ZLlAMO/C and HKOFBF. Incidentally, David's brother 
is . G3IGW, pmbably best known to c.w. addicts for his 
DXing abilities. 

In Knutsford, Cheshire, Dave Coggins has really got 
down to his code practice using an oscillator featured in 
PW of March '75, and has begun copying stufT on the 
bands. Dave copied lots of s.s.b. on 40m also, like FP8AB, 
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Some of the members of the St Helens & District ARC 
at a club Open Night, bringing amateur radio to the 
public's attention. Standing, left to right, are Paul 
G8PQD the club's Secretary, Pat G8XPJ, Mark 
G8YBV and Bill G8TIW. Below are Joe G3NNR (Chair-
man) and his wife Mavis G8XZT, Ed G4KRJ (son of 
Sec), with SWLs Malcolm and George. In spite of 
appearances Mavis is not trying to talk up the Satellit 

2000! 

JA6XMM, KG4WM, VP2MCK, VU2YK, 8P60R, 
8Q7KK and 9K2FO. Amazing reception on 80m was 
FROFLO, 3790kHz to be precise, at 1600 GMT plus 
JA6BSM and JY7YJ at other times. 

Sticking mainly to 20m Mike Howard near Old ham, 
Lancs, used his DX-160 to copy A35RD, FK8CR, 
FPOGBG, HKOEHM, KX6BB, TJIA Y, TT8SP, 
YSOBYR, ZD9GM, 5NODOG, 5T5SA, 5WICY and 
600DX for an unusual one. Goodies on 15m included 
FB8XY (QSL DK20C), VP5B (QSL N4KE), VQ9CI, 
3D2AZ, 5U7AF, and 9Q5AH. IOm accounted for just 
CO I EG and ZE I CR. Mike's country total has now 
reached a fine 264 and going upwards steadily. Mike is 
another reader who would like to see some pictures adorn-
ing this column. Agreed, but they must be clear, black and 
white and informative! 

Allan Stevens (Crowthorne, Berks) has been looking at 
80m but was annoyed at not being able to get the full call 
of a 120 station found there. However, he did manage to 
copy EA8AK. Another head-scratcher, on 10m, was 
EC9BA, presumably a novice style station in Ceuta or 
Melilla, quite a rare spot although not far from home. 
Another heard was BY I AA but not much hope of it being 
OK, but, as I told Allan, count it or work it until it is 
proved to be phoney. All the signs are that we can expect 
some genuine activity from China before long and that is 
certainly going to be some pile-up! Allan has joined the 
RSGB and is very impressed with the journal Radio Com-
munication, and rightly so. 

Not much point in telling you that CoIlin Frankland 
was located in Hull as he will have moved QTH by now. 
He logged San Marino MIC, 9LlAP and ZEICLon 15m 
for new countries with his 9R59DS and indoor dipoles, 
while SVOA W /9 proved exciting on IOm from Crete, with 
VP2MH holding forth on the DX net on 20m. Basil 
Woodcock in Leeds says the S8 queried recently is in the 
Transkei but does not have DXCC status as seemingly the 
proper ITU prefix should be S83. Another rare call logged 
was 4K IOC, from one of the USSR bases in the Antartic. 
Basil did not find much on 40m, which seems strange as 
everyone else has. I have suggested he get a long wire up 
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plus a.t.u. for the l.f. bands to supplement his 10 and 20m 
dipoles which won't be much good"lhere. In more detail 
Basil found FPOFSZ, HCINP, HPIXKZ, PZIAP, 
TU2HW and SZ4GM on 28MHz, plus J28AI, KH6APS, 
SUIER, 9XSNH and 4KIOC on 14MHz s.s.b. 

One of our younger readers, 14-year-old Mark Ryder, 
near Oldham, Lancs, used his FRG-7 plus 20 and 40m 
dipoles to get PYOOD (QSL W A4MDS), T3AT (QSL 
G3XZF), TU2JO, VQ9TT (QSL KBSMZ), STSJD, 
6W I CY and 9N I MM on 20m s.s.b., plus C6ABC and 
VPSPP on ISm. On IOm VPSWW, 3B8RS and ST5CJ 
appeared. 40m produced a nice one in PYOAA (QSL 
PY7PO). On the l.f. bands 4X4VL showed on 80m and 
UK9AAN on Top Band. Another case it seems for a long 
wire for the l.f. bands? 

Lovely to hear from old correspondents (in terms of 
writing to PW) young John and Steven Goodier of 
Marple, near Stock port. They were G8VHF and G8VHE 
respectively, and are now proud owners of G4KUC and 
G4KUB, having spent some months sweating over a hot 
tape machine but now feeling that it was all worth while. 
Gear is an FT -10 I Z pi us vertical for 10, IS and 20m, with 
a certain nervousness in getting going on c.w. actually on 
the air! Best wishes to you both and much OX in the 
future in addition to J3AK, YBOBJM, CT20L and some 
Yanks worked already on iSm s.s.b. Heard on 20m were 
VP2MCK and 3D2GM, with a nice one, A3AS on Tonga 
on ISm c.w. 

Studying for the RAE takes Bob Heeley (Mansfield) 
away from his FRG-7 and long wire, but it will payoff 
very soon I hope. He did manage to copy 8Q7KK on 
3·SMHz, FC6FPH, J3AH, KH6AJ, TG4NX and ZFISB 
on 14MHz, with CSACG, HKOFKF, PZIAP, SNOOOG 
and 9J2KO on 28MHz. 

Finally, for the certificate chasers, some notes from 
regular reader of PW Fred Robertson-Mudie VKIMM 
(PO Box E288, Canberra, ACT 2600, Australia) on the 
VKI Award available to licensed amateurs and SWLs, 
designed to increase interest in the 300 or so VK I s. 
Logging/working 10 VK 1 s will be enough with log 
extracts as evidence plus five IRCs. 

On to the Clubs 
Much news from many clubs so details will have to be 

brief. Many club secs pleased with PW rave notices bring-
ing in new members, always most welcome. 

Manchester & District ARS. At Newton Heath Com-
munity Centre, 203 Droylsden Road, Manchester, at 
7.ISpm Wednesdays with active station on all bands. Try 
Mike Howard, previously mentioned, at 8 Silverdale 
Avenue, Chadderton, Oldham, Lancs OL9 9DL. 

Maidstone ARC. Fridays at the YMCA Sports Centre, 
Melrose Close, Cripple Street, Loose, Maidstone, with ex-
cellent facilities not being fully used by any means, so new 
prospective members write to Chairman Graham Edy 
G4AXO, 29 Beech Road, East Mailing, Maidstone, Kent 
MEI9 6DH, or try 0732 841021. Club shack is open 24 
hours a day with hJ. and v.hJ. gear for licensed members. 
Note March 27 when Ambit International make a presen-
tation. Biennial mobile rally is on May 3. 

Doncaster ARC. New QTH is in Royal Naval Associa-
tion at North Bridge, Ooncaster, Mondays and Thurs-
days, with club station G3UER plus code and project 
sessions. Contact: Bert Perry m an G4KKJ, IS Queen 
Mary Crescent, Kirk Sandall, Ooncaster ON3 lJU. 

Braintree ARS. First and third Mondays around 8pm at 
Braintree Community Centre, Victoria Street, Braintree. 
Prospective members will be happy to contact J anet 
Storey, 33 Redwood Close, Witham, Essex CM8 2PL. 
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Wakefield & District RS. Alternate Tuesdays ,(ugh!) in 
Room 2, Holmfield House, Denby Dale Road, Wakefield, 
but you can work it out from meeting on Feb 10 with PO 
documentary films and Feb 24 which is on-the-air and 
natter nite. On March 10 it's G4BLT demonstrating Tele-
text but try him for details of the club, at 1 WaveIl Garth, 
Sandal Magna, Wakefield, or Wakefield 2SSS1S. 

Army School of Electronic Engineering ARC. Situated 
in Arborfield, Berks, and myoid regiment REME. So 
welcome to the column. Mixture of civilian and Army 
types with lots of gear for virtually all bands (G 3IHH) and 
a 33 metre mast to hang the antennas on. Needless to say 
the workshop is very well equipped and lecture room 
facilities more than ample. Meetings each Tuesday 7.30pm 
but more precise details from John Northcott G8SZK, 
civvy rep of the club at 328 Nine Mile Ride, Wokingham, 
Berks, RG II 3NH. 

Coventry ARS. Fridays 8pm at Baden Powell House, 
121 St Nicholas Street, Radford, Coventry, with plenty of 
events to suit all tastes. Details of history of club welcome, 
from past members possibly, because it's the club's SOth 
birthday in 1982. More from John Beech G8SEQ, 14 
Hollow Crescent, Radford, Coventry. Latest licensee at 
club is 14-year-old Richard G8ZJP. 

Wirral & District ARC. Second and fourth Wed at 
7.4Spm at Dining Room, Concourse Sports Centre, West 
Kirby, with informal meetings other Weds. Feb 11 sees 
Microwave Modules holding forth on its products, while 
the 2Sth sees OT Dud Charman in his RSGB tape and 
slide lecture on antennas, not to be missed at any price. 
More from Ian Brooks, 28 Paignton Road, Wallasey, 
Merseyside L4S 6TT, or OSI-639 S666 . 

Wirral ARS. Not to be confused with the preceding 
mob! First and third Weds 7.4Spm Sports Centre, Grange 
Road West, Birkenhead. Hon Sec G. O'Keeffe-Wilson 
G8VPF at 20 South Drive, Upton, will supply details of 
forthcoming meetings, etc., or ring 677 IS31. 

Midland ARS. June sees Golden Jubilee of club with 
new premises hopefully commissioned at 249a Broad 
Street before that date. Almost facing the local rep 
seemingly. For the moment go along to Room 110 or 118 
at the University of Aston on the last-but-one Tuesday of ' 
the month for lectures, film nights and other hilarities. 
New club room and accommodation will really be 
something with a shack, lecture room and even a kitchen! 
Tom Brady G8GAZ S7 Green Lane, Great Barr, B'ham 
B43 SLE, will be pleased to teIl you more. That is also 
021 -3S71924. 

Aberdeen ARS. Fridays 7.30pm at 80 Guild Street, 
Aberdeen, next to Station Hotel and railway station. Try 
top floor at the right. Could hardly be more precise! 
Active programme of lectures, film shows and the like 
planned for 1981, with club station GM3BSQ on all 
bands. An unusual feature is p.c.b. service for members, 
from own artwork. Newcomers to licensed amateurs all 
equally welcome, says John Livingston GM4FDO at 9S 
Morningside Avenue, Aberdeen ABI 7NU. 

Verulam ARC. Fourth Tuesday at 7.30pm at Charles 
Morris Memorial Hall, Tyttenhanger Green, Tytten-
hanger, which is near to St Albans, Herts, with informal 
meetings at RAF A HQ, Victoria Street, St Albans, on 
second Tuesdays, at least until April. Hilary Claytonsmith 
G4JKS, lIS Marshallswick Lane, St Albans ALl 4UU, 
can fill you in. 

Thornton Cleveleys ARS. First and third Weds at 
7.45pm in St John's Ambulance Hall, Fleetwood Road" 
Thornton, which is next to the Gardeners' Arms, so no 
problems there! RAE classes plus slow on-the-air code 
from G3ZRZ. The 80 club members enjoy films, lectures, 
surplus gear sales and gear building projects. More from 
A. Parr G3IWP, 43 Argyle Road, Poulton-Ie-Fylde FY6 
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RECEIVER 
FROM 

LOWEST 
PRICES 

.-----MEDIUM WA VE/SHORT WAVE----, 
Trio Al000 as fea!ured in May issue of P.W. 
200KHz-30MHz. PLL synthesi zer. Digital 
readout p lus ana log display for easy accurate 
tuning. 2 4QVac/12Vdc supply, £285 

lowe S RX30 as fealuted in Aug. issueof P.W 
Utilises a drih cancelling loop system to give 
performance plus. 500KHz-30MHz coverage, 
USB/ LSB/AM/CW. 240Vac/12Vdc supply. 
£1 5B 

.------A IRBAND (VHF )-------, 
Signal RS17 portable. full y tuneable 1 18 to 
143MHz w ith provision for 3 crysta ls (ext ra) 
1.SpV Sensitivity. Fine Tuning control , 
Telescopic aerial. £49 

Signal A5 12 - automatically scans up to 8 
crysta l control led channe ls. lock-out facili ty. 
240Vac! 12Vdc supply. £146.50 inc 8 chs. 

l ow e AP12 portable 12 crysta l controlled 
channels, rechargeable balleries & charger in-
cluded. Micro-computer tuning. O.SpV sen-
si tivity £89 + crystals £2 .80 ea. 

Regency Digital Fligh t Scan - fully syn-
thesised to search 108 to 136M Hz + 16 se lec-
tab le scan channels + 2 priority channels. 
240Vac! 12Vdc supply . £21 5 

,-----MARINE/AMATEUR (VHF)-------, 
Search SR9 - fully tuneable coverage + provi-
sion for 1 1 crystals. Fine tuning and Squelch 
controls. 1 2Vdc supply. £46 

Lowe FS10 portable, 10 crystal controll ed 
channels automatically scanned 
Rechargeable batteries & cha rger included , 
Telescopic aerial. £82 + crystals £2 ,80 ea. 

Belcom AMA2178 - automatically scans up 
10 7 crystal controlled channels with provision 
for 10 additional fixed channe ls. 
240VacJ12Vdc supply. Incl. 8 channels. £120 

Regency K 1 00 - full y synthesised to search 
30-50. 144- 17 4 , 440· 51 2 MHz + 10 selec-
table scan channels 24QVac/ 12 Vdc. £ 180 

SYNTHESISED SCAN -AIR/MARINE ETC 
Bearcat 220FB - fully synthesised Scanner 
covering 66-88. 144·174, 420-512MHz FM 
plus 118- 1 36MHz airband 24 0Vac!12Vdc 
supply. £258 

SX200 - the ul timate fully synthesised 
scanner + dig ital clock. Covers 26-88, 
lOB- laD. 380-S 14M Hz AM AND FM : 
just about everything for on ly £2 37 

Additional crystals for above receivers : Airband & Marine , (2 .BO : Amateur, (2.40. 
All prices include VAT but add carriage: S.W. & Regency receive rs. (5.50; o th ers ( 1.50. 

EASY TERMS available. Access and 8arclaycards welcome 

CATRONICS LTD., COMMUNICATIONS HOUSE, 
(Dept. 183) 20 WALLlNGTON SQUARE, 

WALLlNGTON, SURREY, SM6 8RG . 
1,,1 01-669670019 " m . to 5.30 p .m S a t 1 p .m .} Close d lunch 12 .45- 1.45 

FIT A DIGITAL DISPLAY TO YOUR 
FRG7 OR SRX30. 

Th..:so.! units come c('Ill1 plclc. wi th onl y thn:c wi res to connect. The FDU7 for the Ycasu FRG7 can De 
fitted in place nf the K I-h. di al. o r can he supplied for external use . (Please Slale when ordering) 
The FDU3 for the SR X30 is supplied for tor of th e set use on ly. 

(Full Fitting Instructions arc supplied.) 

(FDU7) for FRG7 
(FDU3) for SRX30 

@ £44.77 
@ £44.77 

Wc alS(l manufacture an R.T.T .Y. Con verter. 
The MA6R (Receive on ly) and the MBnR! T (Receive/Transmit). 
Wc surply these units with si nl:\ lc: or Jouhic current loops for connection to teleprinter To Order. 
'r .T.L.!C ·MOS Logic Levels and Oscil loscope Ou tput:<; arc provided. Dimensions (84x304x2 10). 

(MB6R Double or single current) @ £77.96 
(MB6R/T Double or single current) @ £83.25 

( ,\11 U nits arc fu lly Guar:lntccd. and come complete) 
(No c:o ras needed) 

( A ll pric..:s indusi \'c of postage and V.A .T ,) 
( Payment hy P,Q .. Cheque or Access) 

B. BROOKES ELECTRONICS. 69 Leicester Street. 
NORWICH NR2 2DZ. ENGLAND. 

Tel: 0603-24573. 

STEPHENS-jAMES LIMITElil 
COMMUNICA TlON EN GINEERS 

47 W ARRINGTON ROAD. LEIGH W N7 3EA 
ENGLAND 

Telephone (0942) 67 6790 
Everything for the Short Wave Listener, 

We stock receivers and listening aids by most of the world's leading manufacturers. 
Fu ll ra nge of V H F receive rs-t ransceive r s. Mobi le equipment p r e-
selectors-filters- antennas. Stabilised power supplies from 2 to 20Amp. 
Antenna switches-conve rters. A lum inium masts-clamps. Antenna rotators. 
Trio Rl000 Receiver 
Digital readou t general receiver 

200KHz to 30M Hz WIth a P.L. L. 
syntheslser. Also incorporating quartz digital 
clock. (285.20. 
Trio R820 
Amateur Band Receiver £690.00. 

Our secondhand equipment changes daily. 

cash. 

Drak e 
R7 Solid state receiver digita l readoul 
1·510 30MHz. (989. 
J.R.C. 
NR05 15 Solid state synthesised digital 
receiver 100KHz to 30MHz. (948. 

Bea rcat 220FB R.c e i\l . r 
Scanning Re ce ive r . 66 - BBMHz- l1B -
136MHz. 144- 14BMHz-144-148MHz. 
420-450MHz-450-470MHZ, 470-5 12MHz 
[ 258.75. 
Send S.A.E. for detai ls o f our range Aircraft 
Band Receivers. 
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IMICROSCOPEI 

Illuminated pocket 
microscope . zooms In 

, 
'. 

"\ 
for 50 X 

magnification 
M easuring only 130 x 40 x 18 mm. this Intel illuminated pocket 
microscope has a norm al magnifi cation of 30 X which can be increased 
to 50 X by using the zoom facili ty. Focus control and illumination are 
built-in so t hat the instrument can typically be used in the close inspec-
tion of specimens. samples and t issues by medical students. doctors. 
technicians and medical laboratory scient ists. It uses longlife batteries 
and comes in a plastic case. 

£12.99 incl. case. V .A .T . and post/ packing. 
For immediate despatch send cheque w ith order to : 

Dept. HO. INTEL ELECTRONIC COMPONENTS LTD .• 
30/ 50 Ossory Road. London SE1 5AN 

Tel : 01 -2370404 

THE VALVE AND TUBE SPECIALIST 
VALVES AT NEW LOW PRICES 

RECEIVING, So. TRANSMITTING, DISPLAY, GAS FILLED. ETC. 
Type No. Pnce ea. Type No. Pnce e • . 
8K448 95.65 EF37A 4 .43 
BT5B 33.15 EF39 2.10 
0 77 0 .80 EFSO 0 .80 
OF61 0.56 EF85 0 .91 
OM160 3.20 EFB6 O.BO 
OY86/87 0 .64 EFB9 0 .72 
E55L 15.00 EF9 1 1.85 
EBOCC 5.65 EF92 2.20 
EBOCF 11.02 EF93 0 .60 
EBOF 6.32 EF95 :4 .88 
EB2CC 1.85 EF 1 B3 1.60 
EB3CC 3.50 EF 1B4 0 .75 
EB3F 2.10 EH90 0 .86 
EB6C 6.20 EK90 0.90 
EBBC 5 .B4 
E8BCC 4 .00 

EL34 1.64 
EL36 0 .82 

E92CC 1.65 
E99F 4 .00 
E1 30L 16.30 
E1BOCC 4.65 
E1BOF 5.45 
E 182CC 8 .00 
E 186F 5.50 
E2B8CC 7.40 
E810F 14.47 
EAF801 3 .15 
EBC81 0 .85 
EB9 1 0 .95 
EC9 1 1.82 
EC92 0 .94 

EL37 5.20 
ELB l 1.48 
EL84 0 .96 
EL86 1.65 
EL90 1.25 
EL9 1 5.85 
EL95 1.28 
EL360 6.20 
EN9 1 2.56 
EN92 3 .18 
EY51 1.66 
EY84 8 .08 
EYB6 0 .64 
EYBB 1 .25 

ECCB l 0 .78 EY500A 1.65 
ECCB2 0 .60 
ECCB3 0 .78 
ECCB4 1.19 

EYB02 0 .96 
EZBO 0 .58 
EZ8 1 0 .75 
EZ90 1.30 

ECCB5 0 .82 GXU l 15.00 
ECCBB 1.20 GZ32 1.45 
ECC91 2 .10 GZ33 1.55 
ECC2000 4 .50 
ECF80 0 .80 

GZ34 1.45 
KT6 1 5.10 
KT66 4 .25 

ECFB2 0 .80 KTBB 7.15 
ECH81 0 .75 
ECLBO 0.95 
ECLB2 0.63 
ECLB5 0 .82 

M8079 10.69 
MB081 4 .40 
MB082 2 .1 4 
M8083 3 .50 
M B100 3 .00 

ECLB6 0.94 MB136 0.85 

Type No. Pnce e • . 
MB137 1.20 
M 8 162 4 .00 
M8 163 2.65 
MB212 0 .85 
M E1400 3.50 
OA2 2 .10 
OB2 2 .55 
EN92 3.10 
PCB6 0 .83 
PCB8 0 .83 
PC97 1.40 
PC900 0 .58 
PCC85 1.10 
PCCB9 1.50 
PCC1B9 1.75 
PCFBO 0 .87 
PCFB6 1.58 
PCF200 2 .15 
PCFBO l 0 .95 
PCFB02 0 .81 
PCFB05 1.40 
PCFBOB 1.40 
PCH200 1.10 
PC L82 0 .74 
PCL84 0 .83 
PCLB5 0.85 
PC L86 0.85 
P0500 3.90 
PFL200 1.40 
PL36 1.15 
PLBl 0.80 
PLB4 0 .75 
PL95 1.10 
Pl 504 1.58 
PL50B 1.85 
PL509 2.75 
PLB02 2.90 
PYBB 0 .78 
PY500A 1.55 
PYBOO 1.20 
PY8 1 IBO 1 0 .68 
OV06-20 11 .50 
OOV03-20 22.7S 
OOV06-40A 21.85 
OOV02-6 12 .04 

Type 0 
OY4-250 72.00 
az06-20 24.10 
RG 1-240A 16.00 
TY2- 125 61 .80 
TY4 -400 62.27 
XG 1-2500 59.80 
5U4G 1.95 
5V4G 1.35 
6AK6 2.40 
6A06 1.30 
6AU6 0 .95 
6BH 6 1.20 
6B07A 1.85 
6 BR7 6 .00 
6BS7 4.00 
7BW6 5 .30 
6BW7 1.45 
6C4 1.30 
6L6GT 1.80 
6S4A 1.25 
6SJ7G 1.10 
6S L7GT 2.68 
6SN7GT 0 .90 
6V6GT 0 .95 
6X5GT 0.95 
12AL5 1.85 
12AU6 1.85 
12BH 7 0.98 
12SN7 GT 2.00 
29C l 10.00 
30FL2/ 1 1.20 
30PL14 1.95 
90C l 2.80 
90CG 13.68 
90CV 9 .00 
92AG 7.98 

CASH INITH ORDER 
Carriag. SOp. VAT IS". 
Account facilities 
available for 
established customers. 
Quotltions giv.n for 
large quantities. 

.......INTEL ELECTRONIC COMPONENTS LTD. 
.....,.... 30/50 Ossory Road, London SE1 5AN. Tal : 237 0404 
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7EW, which is in Lancs I hasten to add. 
Haverhill & District ARS. Meetings Fridays 8pm at 

Copse Hall Farm, Bumpstead Road, Haverhill, Suffolk, 
with coming events including code practice on Feb 6 and 
20, AGM on the 13th, and surplus gear sale on the 27th 
but chairman "Woody" D. C. Woodhouse G3TWX, clo 
13 Gannet Close, Haverhill, Suffolk, will be glad to assist 
further with details. 

Bournemouth RS. Just space to tell you that they meet 
at the Dolphin Hotel, Holdenhurst Road, Bournemouth, at 
7.30pm, with a projects night on Feb 6 and a film show on 
thin film microcircuits and the manufacture of junction 
transistors on the 20th which can't be bad. Glad to see the 
old BRS Newsletter is back to its voluminous self with 
nine pages in the latest issue full of chat and interesting 
projects and ideas. G. T. L10yd G8GTB at 4 Gorleston 
Road, Parkstone, Poole, Dorset, is the man to tell you 
more or try Parkstone 769317. 

My sincere thanks to all those who sent greetings cards 
at Christmas, much appreciated and good wishes heartily 
reciprocated. Don't forget the deadline, the 15th of the 
month. 

While looking through my QSLs recently I came across a 
couple from "countries" that no longer exist. One was 
from Radio Americas located on Swan Island, which used 
to broadcast on 1157kHz in English and Spanish. Swan 
island is in the Caribbean about one third of the way from 
Honduras to Cuba, but the QSL was obtained by writing 
to a PO Box in Miami. Reception generally was good in 
Europe, since the signal was beamed towards Cuba which 
is in our direction. Radio Americas went off the air in 
1968 and the island which is now called Isla de Cisnes has 
been part of Honduras since 1971. 

The second QSL is from EAJ202 Villa Cisneros 
(998kHz) in what was once the Rio de Oro (Spanish 
Sahara) on the north-west coast of Africa. Villa Cisneros 
is now Dakhla in Mauretania. Without a tape-recorder, 
identification would not have been possible, as the station 
was not listed when I first heard it in January 1968. By 
replaying the identification several times "Veeya 
Seesnayros" came through, which led to an interesting 
QSL card showing radio masts, camels and sand. 

Tape Recording and DXing 
Villa Cisneros leads me into the use of a tape-recorder 

as an aid to DXing on the medium waves. There are a 
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A QSL from Radio Americas 

An unusual QSL card, from Radio Villa Cisneros 
EAJ202 

number of advantages in making a tape of your DX. You 
can replay a station identification if you are unsure of it. If 
two stations identify simultaneously on the same channel, 
which can occur with North Americans on the hour or 
half hour, then both may subsequently be identified if 
you "tune your ears" to each in turn on replay. It is worth 
having a tape-recorder for this use alone. 

There are a number of less obvious advantages. If you 
hear a rare station and are really keen for a QSL then send 
them a taped report. A tape library can be interesting es-
pecially if it contains DX you were unable to QSL. I have 
a recording of an English broadcast from Biafra at the 
closing stages of the civil war in Nigeria where obviously 
no QSL was possible. With the aid of a time switch you 
can monitor a channel at an hour when you are unable, or 
unwilling, to be at the controls yourself. You can tape re-
spond with other DXers and if there is a second recorder 
available you can insert some of your DX catches in the 
tape letter. 

What Type of Recorder? 
I still prefer myoid reel-to-reel studio deck which has a 

pause control and a digital counter. The pause control 
enables you to stop recording during a fade if QRM 
appears, and to start up again instantly if something in-
teresting appears. The type of recorder to use is really a 
matter of personal choice, but it is essential to have one 
with a counter so that you can make a note of its reading 
against time, while you are DXing. 
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Using the Recorder 
The easiest way to make a recording is to place the 

microphone in front of the speaker, which is a practice 
universally frowned on. I can't think why you shouldn't 
record this way when OXing, unless the microphone is in-
corporated in the body of the recorder, which would be 
rather clumsy to use, or if there is a lot of background 
noise in your shack. A OX signal from a selective receiver 
will have restricted audio response so there is little point in 
treating it like hi-fi. 

If the receiver has a tape socket, like my EB36, then all 
you have to do is to connect it to the recorder using a 
screened lead with the appropriate plug at each end. If you 
use phones instead of a loudspeaker then get hold of a 
suitable "Y" adaptor to plug into the phone socket. This 
will provide two outputs, one for phones and the other for 
tape. 

If there is an extension loudspeaker socket then it can 
go to the low impedance input on the recorder. With some 
receivers you can even connect across the loudspeaker ter-
minals using crocodile clips, but beware of short-circuits. 
The most effective method of connecting receiver to recor-
der is to connect a screened lead via a O·I!iF isolating 
capacitor to the receiver volume control, see Fig. 1, but do 
not attempt to do this with a mains-operated receiver 
unless you are very sure of what you are doing. 

To tape 
recorder 

IWAM0301 

3 

2 
To first 

audio 
amplifier 

Fig. 1 : Connections to 8 receiver volume control 

North American OX 
"What are the best North Americans to hear?" asks 

reader Richard Benbough of Billericay, who uses a Trio 
9R590S receiver with a "40 inch" m.w. loop antenna. His 
sole catch to date is CJYQ St John's in Newfoundland on 
930kHz, which he picked up at 2330. 

The easiest and the most consistent are, as you might 
expect, the nearest located in Newfoundland some 2600 
miles from the UK. Although a few may be heard before 
midnight it is probably better for the newcomer to start at 
this hour as those Europeans that are going to close down 
will have done so and any OX from North America 
should have appeared. 

Newfoundland can also be heard on 590kHz (VOCM) 
and on 640kHz (CBN) both in St John's and there is 
CKVO in Clareville on 710 and CBGY in Bonavista Bay 
on 750. There are others, but these four come in regularly 
in the UK along with CJYQ. Nova Scotia presents several 
possibilities such as CHER 950kHz in Sydney, CHNS 
960 in Halifax, CKBW 1000 in Bridgewater and CKEC 
1320kHz in New Glasgow. Mainland Canada is represen-
ted by CBM 940 in Montreal and CBA Moncton N.B. on 
1070. All of these stations come in well in the UK. 

Although further away, broadcasts from the eastern 
part of the United States are often heard. The most consis-
tent are WOR in New York City on 710kHz (mixed with 
CK WHOH Boston on 850, WNEW in NYC on 
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1130, WCAU Philadelphia on 1210, WTOP Washington 
OC on 1500, WITS Boston on 1510 and WQXR NYC on 
1560kHz. 

There is nothing regular or predictable about North 
American OX on the medium waves. Stations are absent 
one night and conspicuous the next. All North Americans 
suffer from slow cyclic fading which rather detracts from 
the entertainment value. Even a strong signal like CJYQ 
can be missed if you happen to drop on the frequency for a 
few moments during a fade. 

Receivers 
"It may interest your readers to learn that I have 

received Q Radio (CJYQ 930kHz) on 15 successive nights 
from November 7, on all except three, reception began 
before midnight," writes Or E. G. Ouncan from St An-
drews. Bonavista Bay (CBGY 750) was identified on ten 
occasions. A home-brew receiver with MOSFET r.f. and 
mixer stages was used along with a 3m long ·antenna. 
" Only occasionally was it necessary to reach for the long 
wire and a.t.u." 

Our reader goes on to say that tracking problems were 
avoided by using a twin-gang capacitor for the rJ. and 
mixer stages and a separate control for the local oscillator. 
The latter is linked to a digital display. This set locates 
CJYQ before his FRG-7, which he attributes to his use of 
a CFM2 455A iJ. filter. This was obtained from Ambit for 
65p which he regards as one of the world's best bargains. 
A statement like that from north of the border cannot be 
ignored! 

My much-modified R 1155 had a panel trimmer across 
each section of the tuning capacitor in place of the normal 
"fixed" trimmers. Occasionally it was possible to peak up 
a weak station and I thoroughly enjoyed using the 
numerous controls, but lack of sensitivity is seldom a 
problem on the medium waves. It is good selectivity that is 
vital when OXing on this crowded band. Selectivity is 
achieved in the receiver i.f. stages, hence the value of the 
CFM2 filter. 

Receiver manufacturers now seem to realise that there 
is a demand for good selectivity as can be seen if you 
compare the "spec" of the new FRG-7700 with its 
predecessors. 

Judging by the number of letters received, the choice of a 
suitable s.w. receiver is a topic uppermost in the minds of 
many readers. The demand for information that would 
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A FRIENDLY STATION OF A FRIENDLY NATION 

RADIO NEDERLAND -HIL VERSUM - HOLLAND J 
Radio Nederland 

help in making a choice is recognised in the December 
issue of Voices which contains a shopping list of radio 
receivers compiled by 10nathan Marks and Wim van 
Amstel, both of Radio Nederland. The list, which covers 
sets that have been seen by Radio Nederland, is split into 
four categories, each of which is defined in detail. These 
are: cheap portables, sets for the serious programme 
listener, semi -professional DX equipment, DX 
professional class. Basic information about individual 
receivers is given together with European prices in Pounds 
Sterling. 

Voices 
Further information about this international guide to 

radio, published in Helsinki, can be obtained by sending a 
s.a.e. to Box 27, Woodford Green, Essex or an IRC to 
Box 226, Helsinki 17, Finland. "Voices is in no way con-
nected with the Finnish Broadcasting Company though we 
can confirm its existence" is their own explanation why 
those who have written to Radio Finland about Voices 
have received no reply. 

OX Juke Box 
This weekly programme for DXers, which is in English, 

is now presented by 10nathan Marks, who many will 
remember for his interesting and informative talks over 
Austrian Short Wave Panorama on Sundays. DX Juke 
Box, which is on the air at approximately 2045 on Thurs-
days, comes in well at my QTH at the moment on 
15 220kHz in the 19 metre band, and on 17 695 on 16m. 
An up-to-date schedule from Radio Nederland can be 
obtained by writing to PO Box 222, Hilversum, Holland. 

Relays 
During the early days of radio you could pick up a 

programme from a distant country and be certain that the 
transmitter was indeed located in that country. This is not 
so today. Relay stations, which as the name suggests, re-
transmit programmes, are now in general use, making life 
rather difficult for the DXer who is never really sure what 
he is listening to. 

There are a number of reasons why this situation has 
arisen. More reliable reception is obtained if you live 
within "single hop" distance of the transmitter. The max-
imum distance that can be covered by a single reflection 
from the ionosphere is about 4000km. If you hear a 
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transmitter further away, then the radio waves must have 
been _ reflected from the ionosphere back to the earth's . 
surface from which they are reflected back into the 
ionosphere for a second time before reaching your 
receiver. This is multi-hop reception and is, as might be ex-
pected, less reliable than single hop. 

You can also be too near a country for reliable recep-
tion on the short waves after dark. If you live within the 
skip zone then it is only from a more distant relay that you 
can hope to hear, for example, Holland from my QTH 
after dark. When I listen to DX Juke Box on 15220kHz 
at 2050 on a Thursday in winter I cannot be listening to a 
transmitter in Holland, since 1 am too near that country 
for reception on the 19m band at that time. In fact the 
transmitter is located at Radio Nederland's relay station at 
Bonaire in the Caribbean. 

There is another reason why relays are popular. The 
path from the country of origin may not be open on any 
frequency at the peak listening hour. It is fairly easy to 
pick up Japan at breakfast time on the 13m, 16m and 19m 
bands but reception is difficult during the evening. A relay 
is required if R. Japan wants to reach an evening audience 
in Europe. 

All this can be confusing to the DXer. "How do I know 
when I'm listening to a relay station?" asks reader L.. 
Harding. Unfortunately there is no easy way to tell. Most 
transmitters will identify their location at the end of 
transmission but perhaps the best aid is the frequency list 
in the World Radio and TV Handbook which does refer to 
transmitter locations. 

Monitors 
Major broadcasters on the international bands are 

usually pleased to hear from their audience, especially 
when letters comment on the quality of the programmes 
and give details about the listener, his background and in-
terests. Many letters though only contain a report on the 
quality of reception giving the SINPO rating of the signal, 
the listener not realising that this information is of limited 
value. Stations know they are reaching their audience, for 
part of the time at any rate. 

What is really wanted is a day-by-day record of how 
the station is being received and this would include occa-
sions when reception was difficult or impossible owing to 
poor propagation or interference. In order to obtain this 
information in a standard form, Monitors are appointed 
who, as the name suggests, listen regularly and provide the 
information the station wants. 

Sometimes it is the DXer with his experience, skill and 
specialised equipment who is enlisted. I know of one who 
listens regularly to the Australian time signal station on 
7·5MHz and 12MHz to obtain a continuous record of 
propagation. More often though it is the ordinary listener 
with his domestic set who can more accurately represent 
the view of the majority of listeners. 

All this brings me to an invitation from HCJB The 
Voice of the Andes in Ecuador, to readers of Practical 
Wireless. Monitor Coordinator (UK) Malcolm Cheesman 
writes "We are at present looking for short-wave listeners 
to act as official monitors of our English language 
transmissions to the United Kingdom." Anyone interested 
should write to Malcolm at 34 Penchwintan Road, 
Bangor, Gwynedd, LL57 2UY. 

OX Party Line 
This is HCJB's programme for DXers which is on the 

air at 2130 on Mondays, Thursdays and Saturdays. 
According to the current schedule it can be heard on 
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4,OOOSQ FT 
DEVOTED TO WATERS Br -

STANTON 
ELECTRONICS 

RADIO COMMUNICATION 

18 i 20 MAIN ROAD. HOCKlEY. 
ESSEX. TEl (0702) 206835 . 

SR9 VHF 
RECEIVER 
AMATEURI 
MARINE 

£46 inc. VAT 
The SA9 must be one of the most popular monitors 
for 2 metre amateur radio enthusiasts. (Also 
available as a marine version at the same price). It 
is fully tuneable across the band with the option of 
also installing up to 11 xtal controlled channels. 
Power requirements are 12v DC negative earth at 
200ma approx. The unit comes complete with 
mobile mounting kit and built-in speaker. 

"SUCH NICE PEOPLE" 

PROFESSIONAL AIRCRAFT MONITOR 
R517 £49.50 

i (as supplied to pilots, ground crew etc.) 
[ The R517 is a professional aircraft 

monitor receiver, having superb sen-

143mHz. For easy tuning there is 
both a coarse and fine tuning con-
trol. In addition there is a 3 position 
switch for selecting xtal controlled 
channels (xtals £3.00 extra) for your 
local airport. The unit is completely 
portable running off self-contained 
batteries. 

TRIO Rl000 

COMMUNICATIONS RECEIVER 

. OUR PRICE £285 (Free 
Delivery 

AR22 VHF FM MONITOR 
OUR PRICE £83 inc. VAT 

Truly amazing I The AA22 tunes 
across the 2 metre FM band 142-
148mHz (also includes Police and 
Fire Brigade) in SkHz steps. So 
small it w ill fit into a shirt pocket 
and yet nothing is sacrificed in 
terms of performance. Price in-
cludes rechargeable batteries, mains 
charger, fly aerial etc. You won' t find 
a smaller monitor anywhere. 

YAESU COMMUNICATIONS 
RECEIVER 

FRG7700 £309 
FRG7700MEM £380 
PLUS FREE GLOBAL 3-30mHz Aerial 

Free Securicor 
Delivery The Al000 has really caused a stir in the receiver market! Its performance 

matches professional receivers costing many times more and with our new com-
petitive price of £28S it must be the best value on the market today. Full digital 
readout from 200kHz (actually it operates right down to 20kHz but with reduced 
sensitivity) means accurate tuning and the 30 position band selector switch 
means really good bandspread for easy operation. Other features include noise 
blanker (a really good one!) built-in speaker, digital clock/timer and both 230v 
AC/ 12v DC operation. (Yes we include the 12v DC kit free!) Each model is fully 
checked and delivered anywhere in the U.K. within 24 hours of receipt of 
payment! 

The FR7700 is a new model from Yaesu that replaces the FRG7000. 
Full coverage is provided between 200kHz and 30mHz with bright 
digital readout that also doubles as a clock. Features include noise 
b)anker, FM detector, internal speaker, 230 volt AC operation and 
built-in timer. As an optional extra there is also a memory unit which 
enables up to 12 selected frequencies to be stored and selected. 

PS1344 AMP 13·8v POWER 
SUPPLY. STABILISED & 
SHORT CIRCUIT PROOF 
£23 plus £1 .50 p&p 

This is the power supply that we've been 
advertising and selling for several months. It 
really is a robust little unit with a transformer 
SO% larger than its competitors. Some cheap 
power supplies \let hot, hum and even go banQ! 
This one stays Silent and keeps on working. It IS 
fully protectd against short circuit and overload 
and is capable of delivering 4 amps continually at 
13.8v DC. Ideal for transceivers. 

_ .• _M161FMSCANNER 
• M , . . . AMATEUR OR 

• MARINE MODEl 
£59 inc. VAT . 

This highly compact monitor can be supplied either 
for the 2 metre amateur band or the marine band. It 
has the capability of scanning up to 16 channels 
and hunting out and locking on to any signal that 
appears. Ideal for mobile or base operation an ex-
ternal , 2v DC supply is required but unit has built-
in speaker, mobile mounting brackets, etc. The 
receiver comes with the national calling channel. 
Additional crystals for channels are £3 each. 

SWR/POWER/FIELD 
STRENGTH MEASURING 

• f METER 
SPECIAL 

.. OFFER 
£11.95 + 60p p&p 

As used by CB and Amateur radio operators. 
The YW3 is used by amateur radio and CB 
operators around the World. It's offered to you at a 
really low price because we import them direct 
from Japan. It tells you the VSWA. power output 
and field strength and covers 3.S to lS0mHz. If you 
want the strongest signal In town - you'lI find the 
YW3 the sure answer. 

VE AERIALS Md •• I:!·'li'I.I;"k' 
The new Global short wave aeUs mean better 
reception for short wave listeners. These fully com-
prehensive kits provide all the materials you need 
to erect a really efficient, long lasting aerial. All wire 
is special light weight alloy and all fittings are non-
corrosive. 
INVEATEO 'L' This covers 3-30mHz and requires a 

garden length of 30ft. 
£9.95 

BAOAD BAND DIPOLE This covers a 3-30mHz 
and requires a garden length of 6Sft. Also included 

in SOft. of special low loss coax cable. 
£29.00 

For further details send S.A.E. 

FM TX MONITOR 
'\ NOW YOU CAN MONITOR 

YOUR OWN 

(15 watts max.) 

£12.95 
Now at last you can actually hear your own FM 
transmissions in 2 metres. Simply plug this unit 
into your transmitter aerial lead in order to hear 
your own transmitted audio. At this price there 
really is no excuse for not having one. 

SX200 MONITOR 
26-500MHz 

£240 inc. VAT 

Here's a really wide coverage receiver going all 
the way from 26mHz to SOOmHz {with just a few 
gaps).Mains or battery operation, FM or AM, 
means it can be used just about anywhere for 
anything. Channel memory, scanning and built-in 
clock are just a few of its features. If you 're in-
terested in amateur radio, aircraft, Police, taxis, 
etc., then this receiver covers them all. 

STOP PRESS :- SEND 14p STAMP FOR NEW 1981 CATALOGUE ON RADIO COMMUNICATIONS 

MAIL ORDER SLIP to : Waters & Stanton Electronics. Warren House. Main Road. Hockley. Essex. 

Goods required ::::::::::::::::::::::::::: :::::::::::::::::: ::::: ::::::::::::::::::::::::::::::::::::::::::::::::: 
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21480kHz in the 13m band, 17790 on 16m, and 15295 
on 19m. The 19 metre transmission comes in best at my 
QTH at the time of writing, but as the days lengthen the 
higher frequencies should improve. No need to write to 
Ecuador unless you want a QSL. Copies of the schedule 
are obtainable from 63a Main Street, Bingley, W. Yorks, 
BD16 2H2 which is the HCJB UK office. 

OX Heard 
In response to my enquiry in the June issue about the 

Australian Domestic Service, K. Lewis of Pensilva in 
Cornwall reports hearing VLM4 in Brisbane on 4920kHz 
in the 60m band just after sunrise (0850) on November 28 
with his DX160 and 27 metre long wire. The identification 
"This is the ABC" came at 0900. A rather good catch. 
Don't rely on VNG the Australian Time Sigl}al station on 
4·5MHz as a pointer as it does not come on the air until 
0945 and signs off at 2130. 

Radio New Zealand is reported by G. R. Ellis 
(Aylesbury) who picked it up between 0430 and 0620 with 
his SRX-30, a.t.u. and long wire. Our reader is looking for 
a handbook for an EC 10 and I suggest sending an s.a.e. 
to Brooks, 5 Farrant House, Winstanley Road, London 
SW II 2EJ who supplies copies of handbooks and circuits 
for a large number of receivers. Robert Long of Eccles 
also runs an SRX-30 which he uses with a 9 metre long 
wire. He reports hearing India on 11 620kHz in the 25m 
band at 2215. Try this frequency at 2125 on the first and 
third Mondays of the month for DX Circle which is a new 
programme in English for DXers. 

Mathew Phillips (Halstead Essex) is back at the con-
trols of his HRO MX after a break of about a year. He 
reports hearing R. N. Brazil on 15 445 at 2310, and he 
mentions the two West German home service relays on the 
49m band, Rias Berlin/Munich on 6005 and Suddeutscher 
Rundfunk 6030kHz, which come in well at his QTH dur-
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Schedule from 
HCJB 

ing the day. The unidentified on 15030 is probably Peking 
which broadcasts in a number of languages. 

From Lossiemouth there is a report of DX heard by 
reader W. B. Stewart who uses a Panasonic DR28 with its 
own telescopic aerial. Sri Lanka was heard in English at 
0100 on 15425, Peking at 0120 on 15030, Athens on 
17830 at 1245, Cairo with" Arabic by Radio" on 17920 
at 1255, India on 15 110 at 2340 and Japan at 2348 on 
15 270, which goes to show that you can listen to the 
world on the short waves using quite a simple aerial. 

I know it is extra work, but it really is worthwhile keeping 
separate records of such natural events as auroral displays 
seen, solar bursts heard, extremes of temperature and 
weather, rainfall, thunderstorms and the atmospheric 
pressure for later comparison with the DX entries in the 
shack log. Some daily newspapers publish a weather map 
with their report and a collection of these can prove very 
useful in the shack archives. 

Solar 
A few small bursts of solar radio noise and a slight 

noise storm were recorded by Cmdr Henry Hatfield, 
Sevenoaks, at 136MHz and by me at 143MHz on Novem-
ber 13 . During the midday observation on the 14th we 
both recorded a large individual burst (Fig. 1), which 
lasted for seven minutes, followed by a few tiny bursts on 
the 15th and one of five minutes duration on the 18th. A 
few short-duration bursts were recorded on the 23rd and 
27th, and December 3, 4, 12 and 14, and there were noise 
storms on November 28, and December 15 and 16. Faint 
auroral events on November 19 and 23 were reported by 
John Branegan GM4IHJ, Saline, Fife. 

On December 16, Henry, using his spectrohelioscope, 
saw six sunspot groups and one, on the central meridian, 
was very active and may well have been responsible for 
the extensive aurora which manifested between about 
1600 and 1915 on the 19th. During the latter part, when 
most of us were home from work, Alari Baker G4GNX, 
worked two DKs, two DLs, a DJ and a GM via tone-A 
c.w., and I counted 30 burbling signals from Continental 
broadcast stations between 45MHz and 73MHz. Alan 
said that the main aerial beam heading was N/NE and the 
signal from another local, G3WZT near Horsham, was ex-
ceptionally strong from the aurora. More news in our next 
issue. During the early hours of the 20th, the BBC World 
Service reported that an ionospheric disturbance was 
affecting their north American routes. 

The 10m Band 
The IOm band was full of DX almost daily from 

November 12 to December 15, during which time I heard 
some interesting QSOs. At 0902 on the 17th I received a 
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strong signal from ZL2VO while he was working a P AO, 
at 1350 on the 22nd I received 59 signals from both sides 
of a QSO between OH8UI and VE3HL, and about the 
same time on the 25th I heard 59 signals from both 
SM5DFY and W9RG who were also congratulating each 
other on their very strong signals. 

"The 10m band is wide open," writes Harold Brodribb, 
St Leonards-on-Sea, Sussex, who has been logging many 
stations from the USA and listening to those harmonics 
from lower frequency broadcast stations which often thun-
der in on several frequencies within the band. On Novem-
ber 17 and 22 he heard the news in French around 
28·4MHz and German on 28·IMHz and 29·2MHz. Dur-
ing my regular listening times, early mornings and midday, 
I heard signals from JA on about 12 mornings during the 
period, VK on 10 and ZL on 5. Although the Russians 
were prominent during the early mornings, at midday I 
often heard strong signals from stations in eastern Europe. 
Russia and Scandinavia working equally strong stations in 
Canada and the USA. Around 1320 on the 30th I heard 
Canadian stations working each other and at 1836 (RSA 
local time) on December 1, Alan Pretorius, Bleskop, 
Republic of South Africa, heard a s.s.b. QSO between a 
station in Cleveland, Ohio and Farnborough, UK, on his 
Barlow Wadley XCR-30 portable receiver, using only its 
rod aerial. Alan has been bitten by the amateur radio bug 
and is making further enquiries into getting a transmitting 
licence. 

Strong echoes were heard on signals from J A at 0815 
on November 18 and on French and German signals at 
0924 on the 19th, and apart from a QSO, with deep QSB, 
between a UB and a 9H 1 the band was relatively quiet at 
0845 on December 1, even the beacons A9XC and 
DLOIGI were only just audible. Around 0910 on Novem-
ber 27, I heard ZL3GF tell a G station that he always 
tunes for the beacons in Germany DLOIGI and the UK 
GB3SX in the same way that we do to see what the band 
conditions are like. During the 34 days between November 
12 and December 15, I received signals from the Inter-
national Beacon Project stations in Bahrain A9XC on 33 
days, Bermuda VP9BA at midday on 25 days, Cyprus 

29 days, Germany DLOIGI 33 days and DKOTE 
25 days, Mauritius 3B8MS 13 days and the Norwegian 
beacon LA5TEN was 589 at 1308 on December 5. A 
report from Ted Waring, Bristol, shows similar beacon 
results to mine plus his afternoon observations of the 
beacons in Canada VE2TEN and Florida W4ESY. Dur-
ing the afternoon of December 11, Ted set himself a new 
record by logging eight beacon signals, from Sussex to 
Florida, at one time. 

The Bm Band 
"Since October 16 I have had a most interesting time on 

6m crossband. The openings have been more marginal and 
usually less wide in area coverage compared with 1979, 
but there has been far more variety this year," writes John 
Branegan on December 8. During a 6-week period John 
worked 5B4AZ, EL2AV and VP2VGR for new countries, 
plus Ws 1, 2, 3, 4, 5, 8, 9,0, VEl, VE2, KP4, and heard 
EL2F2, FY7THF, HI8DAF, EI6AS, ZB2VHF and 
VP9WB. His best OX was with KOGUV in Park Rapids, 
Minnesota. At 1238 on December 7, Barry Ainsworth 
G4GPW, Lancing, Sussex, heard the automatic keyer of 
VEIAVX at about 559 and some 10 minutes later it was 
599. "Suddenly the band was full," said Barry who took 
advantage of the good conditions and worked VE 1 A VX, 
VEIASJ, VOlJN and AFlT, heard signals from Ws 1,2, 
3, 4, 8, and VEIASJ working crossband 6m to 4m with 
G4BPY. Between 0124 and 0139, Barry heard about five 
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Fig. 1: A 12-minute period of solar activity recorded 
by the author at midday on 14 November 1980 

Fig. 2: The period of atmospheric pressure variations 
responsible for the tropospheric opening during the 

afternoon on November 20 

meteor pings per minute from GB3SIX at 539. I hope to 
hear more about this Barry. 

RTTY 
Alan Baker G4GNX, Newhaven, tells me that the use 

of RTTY on v.hJ. is rapidly growing in Sussex, and many 
such signals can be heard on the 2m calling channel 
145·350MHz. Interest is also growing in Data transmis-
sion and the West Sussex Raynet are working on a system 
for R TTY and Data links. I will be pleased to hear from 
any of my readers who are active or interested in R TTY 
signals. 

Tropospheric 
"Thanks to my new 70cm aerial the Sutton Coldfield 

beacon, GB3SUT, is now always audible at 439," writes 
George Grzebieniak, RS41733, London. Just shows what 
a good aerial can do George. I have a simple dipole for 
70cm and can only hear GB3SUT when the band is open 
as it was at 1400 on December 1 when, incidentally, the 
atmospheric pressure, measured at my QTH, 200ft a.s.l., 
reached an almost record high of 30·7in (1039mb). Sam 
Faulkner sent a cutting from the Burton Daily Mail 
stating that the AP at the end of November was 30·97in 
(1049mb) only 6mb short of the old British Isles record. 
Despite this high, which began at 2300 on November 28, 
rose sharply through the 29th to reach 30· 7in by midnight 
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on the 30th and fell mpidly to 30·lin (1019mb) by noon 
on December 2, the expected lift in v.hJ. conditions was 
disappointing. As far as I was concerned, the event was 
limited to hearing GW mobiles working through the 
Bristol Channel repeater, GB3BC R6. 

For those who are interested in converting the 
atmospheric pressure readings from inches of mercury to 
millibars, I am told that 33 ·863mb equals one inch of 
mercury, therefore 30·0in would be 10 15·89mb. Another 
rapid rise, from 29·6in (1002mb) began at 0800 on Dec-
ember 6, reaching 30·lin (1019mb) at 1200 on the 7th and 
3Q·5in (1032mb) by noon on the 8th, where it stayed until 
noon on the 9th when the fall started. During the after-
noon and evening of the 9th I heard GW mobiles working 
through GB3BC, an average 539 signal from GB3SUT on 
70cm, and Continental broadcast signals in Band 11. 
Between 2100 and 2215 on the 9th, Simon Hamer, 
Presteigne, Wales, heard classical and jazz music, an 
interview and a tribute to the late John Lennon from 
several French stations in Band 11. 

Pressure Measurement 
L. R. Hutchings G8FOD, Solihull, asks about measur-

ing the atmospheric. pressure and recording trends. Well, 
obviously the best way is to use an instrument called a 
barograph which records the pressure on a weekly chart 
graduated in hours (Fig. 2). Another way is to make a 
monthly graph from readings taken twice daily, say noon 
and midnight, from a standard barometer, or if any 
readers are really keen, what about the Heathkit Weather 
Computer? 

Visitor from the USA 
I was delighted to have an eyeball QSO with one of our 

American readers, Bill Potts KA I ESH, when he was on 
holiday in the UK last November. Back home Bill uses a 
Drake TR7 and vertical dipole for 15m and 10m, mainly 
c.w., and on 2m, an all-mode Icom, a 200W linear and a 
crossed Vagi antenna. The 2m band in the States spreads 
from 144-148MHz and the main repeater activity is 
between 146MHz and 148MHz. Periodically Bill operates 
through the OSCAR satellite using mode A and for RTTY 
he has recently installed a Microlog A TR6800 computer. 

News Items 
Jonathan Read G8YMH, Alresford, Hants, is using a 

Storno Radiophone converted for the 2m simplex chan-
nels, S20, 21, 22 and 23, and the R5 repeater channel, and 
can be heard working through GB3SN. Jonathan is ex-
perimenting with various forms of aerial and no doubt 
getting a bit of advice from Dad who has held the call 
G3JIZ for 25 years. 

Although Richard Benbough RS44194, Billericay, is 
mainly a medium-wave DXer he has been taking a keen 
interest in the IOm band with his 9R-59DS receiver and 
hopes to build a 2m converter so he can listen to the local 
nets. 

At 1627 on November 17, VEIASJ on 6m made a C.w. 
QSO averaging 229/339 with G4BPY on 4m for possibly 
the first 6/4m contact across the pond. 

Lawrence Hatfield G8VJC, has installed a rotatable 
6-element beam and a Slim Jim aerial at his home in 
Sevenoaks and is often heard on both the repeater and 
simplex channels. 
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Television enthusiasts often find that a TV set, although 
very good for the domestic use it was intended for, does re-
quire some modification before it is suitable for specialised 
DX purposes. Therefore, I must warn newcomers to 
DXTV that high voltages are employed inside television 
receivers, and they should not attempt any alterations 
without seeking expert advice. 

Tropospheric 
I received pictures from the IBA transmitter at 

Lichfield, Ch. 8, at midday on November 20 while the at-
mospheric pressure was falling (Fig. 2, VHF Bands), and 
under similar circumstances, at midday on December 1 
and at 0918 on the 10th. In each case the tropospheric 
opening was short-lived and I only needed a dipole aerial 
to receive the signals. Paul Farrugia, Cardiff, using a GEC 
20 lO dual-standard set fitted with an ELC 2060 varicap 
tuner for Bands I to V, received a variety of pictures from 
the French u.hJ. television service during an opening be-
tween 1800 and 2330 on October 3 (Fig. 1). Around 1800 
Paul saw the Phi lips PM5544 test card with TDF in the 
top box and TF 1 in the bottom box, very soon he realised 
that the French picture was negative so he re-adjusted his 
modified receiver to correct this. 

Sporadic-E 
Short-lived Sporadic-E disturbances were seen by Sam 

Faulkner, Burton-on-Trent, during the early evenings of 
November 16 and 18. Between 1700 and 1800 on the 16th 
he watched a variety programme, news and sport from 
RA I, Italy on Ch. lA 53· 75MHz and a picture he could 
not identify on Ch. E3 55· 25MHz. From 1720 on the 18th 
Sam received signals, at excellent strength, from RTP Por-
tugal and RTVE Spain on Ch. E3. "The RTPI and RTVE 
test cards were often on the screen simultaneously before 
RTVE began its early evening children's programme," 
writes Sam. One of my Derby readers who is fascinated 
with Sporadic-E uses a Skantic TV receiver for his pic-
tures and a Hallicrafters S36 communications receiver to 
tune through Band I. Readers who have these wartime 
receivers such as the Hallicrafters S27, S36 and 5-10 and 
the ex-RAF RL85 may find it well worth trying a mast-
head pre-amplifier which covers Bands I and 11. 

SSTV 
"Although SSTV stations were seen from Ws 1,2,3,4, 

5, 8,9, 0, HK3 , IT9, OH, VE and ZS6 on IOm, the band 
seemed generally unstable for this mode from November 
II until quite recently." writes Sam Faulkner on Decem-
ber 8. Sam found good conditions on December 7 when he 
logged pictures from HK3DBQ, KAIKSG, KIDMU, 
KC4FM, OH2KM, OH5RM, OH5ZJ, five W stations 
and VE3KIF, and at 1300 he received a colour card (in 
mono) from ZS6BTD in Johannesburg while he was in 
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SI-AND SAVE SA. E-SI 
AA119 
BA 100 
BA14B 
BA173 
SAX13 
BAX16 
OA200 
OA202 
BY100 
SY126 
BY127 
0A47 
OA70 
OA79 
OAB1 
OA90 
OA91 
OA95 

DIODES 
£0.06 IN34 
£0.08 IN60 
£0.13 IN414B 
£0.13 IN4002 
£0.05 IN4003· 
£0.06 IN4004 
£0.06 IN4005 
£0.07 IN4006 
£0.18 IN4007 
£0.12 IN5400 
£0.14 IN5401 
£0.06 IN5402 
£0 .06 IN5404 
£0.06 IN5406 
£0.08 IN5407 
£0.06 IN540B 
£0.06 IS44 
£0.06 

AUDIO AMPLIFIER 
5 watt Audio Amplifier Module. 

Special Clearance Offer 

O/No. AL20. £2 .50 

18 electrolytics 
18 electrolytics 

£0.06 
£0.07 
£0.05 
£0.04 
£0.05 
£0.06 
£0 .07 
£0 .08 
£0 .09 
£0.12 
£0.1 3 
£0.15 
£0.15 
£0.19 
£0.23 
£0.28 
£0.03 

16203 18 elec lrolytics 100uF-680uF 
All 3 at SPECIAL PRICE of £1.30 

1 
16162 24 ceramIC caps 470pF-3300pF 
16 163 24 ceramIC caps 4700pF-O.047pF 

All 4 at SPECIAL PRICE of £1.80 

RESISTDR PAKS 
Order No. 
16213 60lW 1000hm-B200hm 
16214 60 W 1 K-S.2K 
16215 60 W 10K-B2K 
16216 60TW 100K-B20K 

16219 40TW 10K-S2K 
16220 40TW 100K-B20K 

ANY 4 at SPECIAL PRICE of £1.80 

SPECIAL OFFER 
MJ2955 iPNP Comp. to 2N3055J T03 £0.75 
ZN414 £0.75 
ORP12 £0_50 

SEE OUR 
SPECIAL INCLUSIVE 

APRIL ANNOUNCEMENT 

POPULAR CMOS 
C04001 
C04007 
CD4011 
CD4017 
CD4081 

} 
1 of each 

D/NO: 1609 pce Etch Resist Pen £0.55 ' 
SJ 138 Paper pes 5 pieces - approx 200 

sq.ins £1.75 
SJ 139 Glass Fibre PCB 5 pieces - approx 

200 sq.ins. £2.25 
SJ 140 Mixed PCB single sided paper - sing le 

& double sided Glass Fibre - 5 pieces 
- approx 200 sq.ins £2.00 

CAPACITORS 
SJ 11 150 Caps. mixed types & values. 
SJ 12 60 Electroli tics all sorts mixed. £0.50 
SJ 13 40 Polyester/ polystyrene capacitors 

mixed. £O.SO 
50 C28D type capaci tors mixed. £1.00 
Polystyrene Caps· 1, 160v £0.50 

40 Low volts electrolitics mixed values 
up to 10v. £0.50 

MINIATURE MAINS Primorv 240v 
No Secondary 
2021 6v-0-6v 100mA £0.75 
2023 12v-0-12v 100mA £0.95 
2035 240v Primary 0-55v 2A Secondary 

£5.50 

aCID8 FAllDUTS 

50 NPN BC1 07/ 1 08 SJ124 £1 
M anufacturers out of spec on volt s o r gain 
or neither - M etal T018 case - You test. 

50 PNP BC177/ 178 SJ1244 £1 
UT46fT1S43 
8RY56 
2N4860 
2N4220 

COMPUTER IC's 
EPRO M 2708 
EPROM 2516/ 

£0.18 
£0.25 
£0.40 
£0.30 

D GERM. TRANS. 
SJ 135 20 Assorted Germanium Transistors 

- ALL New & Coded types include 
AC's - 2G's - GET's - ACY's etc. 

£1.00 

FM TUNER 
SJ141 FM Tuner (Front End) with AM twin 

gang capaci tor B7-109MHZ 5- 10 
volts supply - data sheet supplied 

£ 2.50 

AERIALS 
FM Indoor Tape/ Ribbon Aerial 

O/ No. 107. 40p each 
HI -F I CAR AERIAL 

4-section fully retractable & locking SPECIAL 
PRICE . 

O/No. 109. £1.40 each 

BI-PAK'S OPTO BARGAIN! 
Valued at over £10 -

Normal Retail 
We offer you a pack of 25 Opto devices to 
include LED 's large and small in Aed . Green. 

SJ36 14 
SJ37 12 
SJ38 11 
SJ39 8 
SJ40 7 

8 pin 
14 pin 
16 pin 
18pin 
20 pin 

SJ4 1 
SJ42 
SJ43 
SJ44 

22 pin 
24 pin 
2B pin 
40 pin 

ALLAT ONLY each 

VOLTAGE REGULATORS 
Case T0220 

Positive 
uA7805 £0.65 

Negative 
uA7905 £ 0.70 

uA7812 £0.65 uA79 12 £0.70 
uA7815 £0.85 uA79 15 £0.70 
uA7818 £0.65 uA79 18 £0.70 
uA 7824 £0.65 uA7924 £0.70 

GERM. TRANSISTORS 
The last of the Germanium PNP - OC71 -71-75 
etc. Mullard Black/Glass Type - You test (5 
could cost you that!) 

O/No. SJ 126. 50 pca £1.00 
GERM. POWER TRANS. 2716 (W £6 .00 

D.RAMS 4116 ,., £2.25 Yellow and Clear. 7 segment Displays both AD 149-0C26-AD 140 £0.50 •• ch 
Common Cathode and Common Anode PLUS AD 142-0C2B-2N3614 £0.65 .ach 

>---------------...;' 
like MEL 11 - 12. This w hole pack of 25 devices 
will cost you just . SPECIAL OFFER LINEAR IC ' s 

NE555 
741 P 
NE556 
LM380 

£4.00! 
and we guarantee your money back if you 

are not completely satisfi ed. 
Full dara etc included 

72723 14 pin 
, CA3085 

5 for £ 0 .90 
5 for £0.80 
5 for £2.50 
5 for £3.50 
5 for £1 .75 
1 for 75p 

O/ No. SJ 120. 

Semiconductors from Around the World 

1 0 0 A collection of Transistors. Diodes .. Rec tifi ers. Bridges. 1 
lC's. SCA·s. Triacs both Logic and Linear · Opto's all of 
which are current evelYday usable devices. 

I 

OO ·J 
[ , 

Guaranteed Value over £ 1 0 at Normal Reta il Price ff"" yours for only £4.00 .,1 
" Data etc In every pak Order No. SJ220 

... .JI'\ _.. ..'.,-. __ ) i 
'.' -

SILICON TRANS. 
SJ25 100 SIlicon NPN transistors all perfect 

& coded - mixed types with data -

SJ26 p all 
& coded - mixed types and cases. data 
& equivalent shee t £2.50 

SJ27 50 Assorted pieces of SCR·s. diodes & 
rectifiers incl. stud types, all perfect -
no rejects. fully coded - data incl. £2.50 

Tll's 
SJ28 20 TIL74 series ga l es - assorted 7401-

7460 £1.00 

Mixed DTl ALL New and Coded 
930-9099 our mix 10 for £1 .00 

O/NO: SJ133 

values. £0.50 
resistors t -t watt 

preformed. £0.50 
SJ3 100 -t watt miniature rosistors mixed 

values £0.50 
SJ4 60 -t watt resistors mixed values £0.50 
SJ5 50 1-2 watt resisto rs mixed pot values. 

£0.50 

PRECISION VOM MUlTIMETERl 
20.000 ohms/volts -----
Complete with test leads & .... . Instructions. j . 

OUR SPECIAL OFFER •. //11 .. 
PRICE £11.00 each. - ' .' .. ' . 

O/No. 1323 . , 
Use your Barclay or Access Card I 

SJ68 30 ZTX300 type transistors NPN 
pre-formed for Pl C Board colour 
coded Blue - all perfect. £1.00 

SJ70 25 BC107 NPN TQ106 case perfect 
transistors code Green Spot. £1.00 

SJ71 25 BC177 PNP T0106 case perlect 
transistors code C1395. £1.00 

SJ72 4 2N3055 silicon power NPN 
transistors T03 £1 .00 

POTENTIOMETERS 
16173 15AssortedPots £0.50 
SJ54 20 Assorted Slider Pots £1 .00 
SJ56 10 100 K Un Slider Pots 40mm £0.50 
161B6 25 Pre-setsAssorted £O.SO 
SJ49 8 Dual gang carbon pots log and lin 

mixed values £1 .00 
20 Assorted slider knobs -

chrome/black £1 .00 

TRIACS 
4A 400v T O - 202 non-isola ted 
TAG 1360 £O.4D 
SA 400v TO-220 isolated 
TAG425 
Diac D32/ BR 100 
SCR C 1 060 plastic case 

AF116 £0.40 AC1B7 £0.20 
AF118 £0.45 AC 187K £0.35 
OC71 £0.12 AC188 £0.20 
OC75 £0.25 ASZ17 £0.60 
OC76 £0.30 BC148C £0.07 
OC79 £0.35 BC149C £0.07 
OC42 £0.18 8C157 £0.08 
OC44 £0.20 8C159 £0.08 
OC45 £0.18 OCP71 £0.30 

DISC CERAMIC CAP 

100 Disc Ceramic Cap. Mixed values covering 
complete range 3PF-4.700P F. 

SUPER VALUE 

O/No. SJ 121. £1 .00 

SWITCHES 
Push-tc-mako. 6mm panel mounting. 

O/No. SJ 131 . 5 for £0.50 
Push-to-break as above. 

O/No. SJ 132. 4 for £0.50 
Silicon ncdt Sink Compound 3mL in 

SJ 134 Slide Switches Low voltage and 
mains types 12 for £1 .00 

l.E.D. 
2nd Qua lity Paks 

1 507 10 Assorted colours & sizes £0.65 
S122 10.125RED £0.50 
S123 10.2 RED £0.50 

LED CLIPS 
1508/ 125 .125 
1508/2 .2 

MISCElLANEOUS 

5 for £0.10 
5 for £0.12 

SJ 137 Assorted Cable Grips and Cabinet 
Feet 50 pieces for £ 1.00 

SJ 136 Nickel Cadnium rechargeable Cell 
3500D- HP2 size £2.50 

Calculator Chip Type : GOM2-C500 24 pin 
MOX with Data £0.50 
2015 IC Insertion - Extraction Tool £0.52 

ODDMENTS 
16170 50 metres asst. colours single strand 

wire. £0.50 
16187 30 metres stranded wire mixed colours. 

£0.50 
161 7B 5 Main slider switches assorted. £0.50 
SJ76 1 Board containing 2 x 5-pin DIN 

sockets 1BO° & 2 x2 -pin DIN loud-
speaker sockets. £0.30 

KNOBS 
SJ62 5 1Smm chrome knobs standard push 

fit. £0.50 
SJ63 Instrument knob - black winged 

(29 x 20mm) with pointer. tIt standard 
screw fit. £0.1 & 

SJ64 Instrument knob - blackJ'silver 
aluminium top (17 x 15mm). t " 
standard screw fit . £0.12 
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Trio R 1 000 C& L SWL Communications Receiver 200 KHz 
to 30MHz. 

TRIO EQUIPMENT 
R820 The ultimate SWL receiver. 
SP820 Matching Extension Speaker. 
HS5 Communications Headphones. 
HS4 Communications Headphones. 
Full range of Trio Transceivers in stock. 

COMMUNICATIONS RECEIVERS 
Lowe SRX30 still the best value. 
YAESU FRG7 General Coverage. 
YAESU FRG7000 Digital Readout. 
YAESU FRG7700 cm Memory 
All YAESU Transceivers available. 

ICOM AMATEUR EQUIPMENT 

£690.00 
£37.95 
£21.85 
£10.35 

£158.00 
£199.00 
£299.00 

£389 

LAR are Yorkshires largest stockists of the full ICOM 
range of transceivers. 

VHF AMATEUR RECEIVERS 
Search SR9 VFO for crystal control2M FM 144 to 
146 MHz. 
(Marine 156 to 162 MHz also available). 
AMR 2178 2M FM Scanner 144-146 MHz. 
Fitted 8 crystals battery/ mains. 
The best and most popular 2m. monitor. 
Extra crystals for the above receiver. 

£46.00 

£120.00 
£2.50 

TUNERS, SWITCHES AND SHACK CLOCKS 
K x 2 SWL Antenna Tuner 500 KHz to 30 MHz. £29.90 
LAR 0rr:'ni Match (HF, VHF, Mobile & Linear, send 20p 
for details). 
Cx/3 SWL 3 Way Antenna Switch . £5.60 
LAR 1 kW PEP Feeder Switch (switch to quality). £16.95 
COPAL 24 Hour Digital Clock, mains operated , £12.95 

AIR BAND RECEIVERS 
Sharp Fx 213 AU hand held portable. £16.00 
SKY ACE R517 VFO and crystal control. £49.50 
SIGNAL R512 Scanner fitted 5 channels. £138.00 
Crystals for R517 or R512 . £2.80 
Regency Digital flight scan (no crystals required) , £230.00 
BEARCAT 220 FB , Scanner 66 to 512 MHz. £258.75 
SX200 Programmable Scanner 26 to 51 4 MHz. £239.00 

(All prices include VA T. Securicor delivery arranged on 
request. 

Buy .by post or phone your Barclaycard , Access, or LAR 
Credltcard number. Alternatively, call in for a chat. The shop is 
Just .10 r;'lnutes from Leeds City Station , and there 's easy 
parking If you travel by car. *Instant HP for licensed 

amateurs. *Extended Credit Terms Available, 
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Send 50p for Catalogue and Price List. 

Leeds Amateur Radio 
Shop : 27 Cookridge Street, Leeds LS2 3AG. 

Tel: 452657 
Mail Order and Service Oept: 60 Green Road, 

Meanwood, Leeds LS6 4JP Tel: 782224 
TRIO DISTRIBUTOR. LAR are area distributors for Jay Beams, Antenna 

Specialists, Hilomast Icom and Microwave Modules and Ascot products. 

tl THE SUPER 
SLIM 

2 Metre Omni-ANTENNA • • Designed by F.C. Judd (G2BCX) this new version of the 
famous SLIM JIM is on ly 42 inches long and so slim it is 
now available for mobile as well as base station operation 
and ideal lor portable use also. 
• The smaller dimensions and extremely high efficiency 
haw been made possible by a unique high ;Q' helical stub 
matching system. 
• The SUPER SLIM JlM is 50% more efficient than any 
other single element base station or mobile antenna. 
• Base station model (U 2) fully enclosed and protected 

all weather cond itions. Base socket makes to PL259 
plug. 
• Mobi le model (MJ2) suitable for hole fixing gutter mount 
or mug·mount. Can be used on fibreglass roof tops. 
Stainkss steel flexible clement and weather protected. Base 
conncction (PL259) makes to socket. 
• A special feature of the SUPER SLIM JIM is an external 
slceve adjuster for minimum VSWR. 
• Bandwidth 145 to 146MHz. Gain 3dBi. Imp. 50 ohms. 
Send SAE for rurther details. 
Base station (U2) or mobile model (MJ2) £17.50 ine. VAT 
P & P. 
Ba se Station combo mast/wall mounting bracket with 'u' 
clamp .0.50 inc. V AT P & P. - Prices quoted UK only. 
CASH WITH ORDERS ONLY. Cheques PO's payable to 

ZL COMMUNICA nONS. 

TECHNICAL BOOKS 
WC stock a wide range of technical books - Amateur and 
CB Radio - Electronics - Audio - Microprocessing etc. For 
catalogue send 30p (or in stamps) (NOT SAE). 

ZL COMMUNICATIONS 
Cantley, Nr. Norwich, Norfolk, NR13 3RT. 

Tel: 049 370 821 
(9-5.30 Monday to Friday only) . 

Callers by appointment only. 

MORSE TUTOR 
The uniquely effective method of 
improving and maintaining Merse 
Code proficiency. Effect iveness 
proven by thousands of users 
world-wide. * Pract ise anywhere. any time at 

your convenience. * Generates a random stream of perfect Morse in five character groups. * D70'5 unique " DELAY" control allows you to learn each character with its 
correct high speed sound. Start with a long delay between each character and 
as you improve reduce the delay. The speed within each character always 
remains as set on the independent " SPEEO" control. * Features: long life battery operation, compact size, built-in loudspeaker plus 
persona l earpiece. 

ACTIVE RECEIVING 
ANTENNAS 
Oatong active antennas are ideal for 
modern broadband communications 
receivers - especia lly where space is 
limited. * highly sensitive (comparable to full· 

size dipoles). 

Price £49.45 

* 8roadband coverage (below 200 kHz to over 30 MHz). * needs no tuning, matching or other adjustments. * two versions AD 170 for indoor mounting or A D370 (illustratedl for * very compact. only 3 met res overall length. * professional performance standards. 
Prices: Model AD 170 (indoor use only) £42.55 

Model AD370 (for outdoor usel £56.35 
Both prices include mains power unit. 

VERY LOW FREQUENCY CONVERTER 
If you r comm unications receiver gives poor results below 500 kHz Model VLF is 
the answer. * Connects between antenna and receiver input. * Converts signals between DC and 500 kHz to the range 28 to 28.5 MHz with 

low noise and high sensitivity. * Crystal contro lled for high stability. * Quality construct ion in diecast all!minium box (size 11 2 x 62 x 31 mm), 50239 
connectors. LED indicator. in/ out switch. * Operates from internal 9 volt battery or external supply 15-15 volts DC). 

Price: only £25.30 
Our full ca talogue plus further details of any product are available free on request. 

A ll prices include VAT and postage and packing 

:) 
CATONG Spence Mills Mill Lane 
ELECTRONICS 8ramley Leeds LS13 3HE 

England 
LIMITEO Tel (0532)552461 
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Fig. 1: Pictures received from French Television by Paul Farrugia in Cardiff on 3 October 1980. The first two are 
from TDF TF1, and the third is from Antenne 2 

Fig. 2: Test cards from the Ivory Coast, from Rumania and from Indonesia 

QSO with WAIZMJ. Sam also received several very 
interesting pictures of the planet Saturn from WOTV and 
WB 1 CWD, who were transmitting SSTV pictures that 
they received from the laboratory monitoring the signals 
from the Voyager spacecraft. 

Help Required 
Can any of our overseas readers, especially in the 

African and Middle Eastern countries, send photographs 
of their local television test cards to Keith Hamer, 7 Epp-
ing Close, Mackworth Estate, Derby DE3 4HR, who, 
along with Garry Smith, is compiling further editions of 
their famous book Guide to World-Wide Television Test 
Cards. After seeing the three samples from Book 1, Fig. 2, 
I for one am certainly looking forward to Book 2. Both 
Garry and Keith are keen TVDXers and have each sent 
me a photograph, Figs. 3 and 4, giving an indication of 
their own work in this particular field. 

Mods for Meteor Scatter 
Sam Faulkner has two JVC3040 UKC receivers which 

have been in regular service for almost two Sporadic-E 

Practical Wireless, March 1981 

Fig. 3 (far left): A clock caption 
from Poland, received by Keith 
Hamer. Fig. 4 (left): A test card 
from Belgium, received by Garry 

Smith 

The photographs in Fig. 2 are from 
Guide to World-Wide Television 

TestCBrds 

seasons and although like other sets, they have given good 
results in their standard form, the main problem for DX 
use is with signals on closely adjacent channels floating 
over each other. For example, Ch. E2 48·25MHz and Ch. 
RI 49·75MHz and sometimes the side splatter from Ch. 
B2 51·75MHz and Ch. B4 61·75MHz. These British 
signals often present a problem to TVDXers using Band I. 

Sam has modified one of his sets by replacing the 
original tuner with one of the varicap tuner boxes, supplied 
by Hugh Cocks, which he has fed directly into the 3040's 
iJ. strip via a couple of Philips "G8" selectivity modules. 
By carefully adjusting each module for minimum adjacent 
channel QRM and tweaking up all around, a very narrow 
bandwidth has been obtained for vision only. "This 
modification has enabled me to tune for meteor scatter for 
the first time on Ch. R2 59·25MHz," writes Sam "an im-
possibility before due to our extremely strong local station 
on B4". 

The tuner supplied by Hugh Cocks, Robertsbridge, 
Sussex, is mains-powered and housed in a smart 
aluminium case with controls for coarse and fine tuning, 
tuner gain and bandswitching. A 4in panel meter is incor-
porated in some models for accurate channel logging and 
the unit can tune from 40-90MHz in Bands I and 11, 
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175-220MHz in Band III and the u.hJ. TV Channels 
21-69. Hugh is also a TVDXer and told me on December 
14 that he had seen evidence of pictures, via F2, on Ch. 
R I on almost every day since October 9. Between 0830 
and 0900 on December 9 he again received signals from 
Australian TV on Ch. 0 46·25MHz. 

Band I 
Like John Branegan up in Fife, and Sam Faulkner in 

the Midlands, I down in the south have also received 
multipath, smeary pictures on Ch. RI arriving via the F2 
region of the ionosphere. At 0915 on November 12, I saw 
what looked like a military gent being interviewed, and at 
1035 on December 14 I picked out a multi-image figure 
conducting an orchestra. A typical event begins around 
0830 when, on my R216 communications receiver, I hear 
the first weak synchronising pulses on Ch. RI. These 
gradually become stronger and by about 0900 my JVC 
3060, in standard trim and working alongside the R216, 
begins to resolve a mixture of pictures which fluctuate in 
strength until about 1030. 

At 0922 on December 3 there were long bursts of test 
card from Poland, which looked like a bit of Sporadic-E 
chucked in, but by 0940 there were multiple images of a 
single person on the screen which was most definitely F2, 
and at 0925 on the 5th there was a smeary mixture of un-
identifiable programmes and test cards. It is a pity, but it is 
generally agreed that considerable patience is required 
before getting just a glimpse of an identifiable signal under 
F2 conditions. 

UNCLE ED'S PAGE 
continued from page 33 

carrier-wave of the transmitter is varied in amplitude 
(modulated) by the audio tone to produce the waveform of 
Fig. 2 . In doing the modulation, sidebands above and below 
the carrier are produced (this is what that equation with the 
trig functions is trying to tell us) . The waveform of Fig. 2 can 
also be thought of as due to the carrier and sidebands 
beating together, producing a pulsating signal. If you had a 
very, very selective receiver, so that you could tune to just 
the carrier, and reject the sidebands completely, you would 
hear nothing, and an oscilloscope connected to the input to 
the detector circuit would display a constant amplitude, un-
modulated carrier-wave (Fig . 5) . This is an extension of what 
happens when you try to listen to a music programme on a 
receiver with too narrow a bandwidth. The musical high 
notes are lost because the sidebands which carry them are 
cut before they reach the detector, and the original 
"brilliance" of the music is also lost. All the programme 
information, be it a tuning note , speech or music, is in the 
sidebands; the carrier carries no information. 

"Then why," I hear you ask, "do we transmit the carrier at 
all?" Well, we don 't actually have to, although doing away 
with it does cause some complications. Since both upper 
and lower sidebands contain the same information, we can 
do away with one of those too. All this is great for energy 
conservationists, and brings us on to the real subject of this 
article. Unfortunately, I've rabbited on so long setting the 
scene that I've run out of space for this month . So we' ll get 
down to s.s.b. next time, when as they say, all will be 
revealed. (I hope!) 
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RECEIVER PARAMETERS 
continued from page 75 

Summing Up 
The author would rate as vital such parameters as those 

of selectivity, sensitivity, i.m,d, and drift, but unfortunately 
manufacturers often either omit figures altogether, or 
make meaningless statements, ("Hot +11 V sensitivity!") 

To give some ideas of high-price performance, it is 
suggested that the following figures give some guide, A 
receiver meeting all of these figures will not be cheap, but a 
receiver costing £500 or more should meet the majority of 
them, 

Sensitivity: 

AF Output: 
Selectivity: 

Third Order 

15dB SINAD for 1 e.m.f. 
(0 · p.d., or -113dBm) 

1 OOmW for above input 
2 · 7kHz at -6dB ; 5·4kHz at 

-60dB 

i.m.d.: Two signals 20kHz apart at 6mV 
e.m.f. (3mV p.d. , or 
- 37 ·5dBm) producing an 
Lm .d. product with a 6dB 
SINAD ratio (Intercept plus 
5dBm) 
Dynamic range is thus 89dB 

Ultimate SINAD: 40dB 
Spurious Responses: 

Internal: None greater than 6dB above 

External: 
Reciprocal 

Mixing: 

noise 
-70dB 

An unwanted signal 10kHz away 
from a wanted signal of 
1 e .m.f. should be at least 
18mV e.m.f. to degrade the 
SINAD ratio by 3dB 

Other figures, such as a .g.c., etc., are not so critical. The 
figures given should provide some sort of guide to the 
higher performance figures for hJ. receivers. There is some 
tendency for rJ. performance to be made subsidiary to 
digital readouts, microprocessor control, synthesisers and 
the whole gamut of modern electronic goodies. Although 
these can well be useful additions, the basic worth of a 
receiver is still measured by its rJ. capabilities, and no 
manner of added gimmicks of this sort will turn a bad r.f. 
performance into a good one. 

Conclusion 
Receivers are complex equipments when the highest 

performance is required; their performance cannot be 
solely determined on the air or on the laboratory bench, 
for both evaluations are required . Their shortcomings are 
often realised subjectively, and attempts to put a name to 
these from on-the-air use, lead to fallacies and inac-
curacies, often compounded by a lack of knowledge of the 
actual operations inside the box. 

It is hoped that this article will have removed some of 
the " black magic" surrounding receiver performance, and 
lead to a better understanding of the operation of the most 
important piece of equipment in the shack of both the 
transmitting amateur and the s.w,1. • 
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The biggest name in salder warldwide 

Arax Mult icore Solder. 
Economy pack far general nan·electrical use. 
Replaces solid wire a nd s lick salder.(B.S. 219Grade L). 
Econapak 200g reel o f 3 mm di". Size 16A. 
£4.14 per reel. 

Toolbox Reels. 
Mullicore 5·coresolder for genera l use. Sui table for 
electrical joints (B.S. 219 GradeG). 
40/60 tin/ lead. 1.6mm dia.Size 3. £3.91 per ree l. 
Savbit. 
Multicore5·core solder for radio.1V and similar work 
Reduces copper erosion. Suita ble for service engi neers 
and manufaclurers using small quantities af solder. 
1.2mm dia. S ize 12. £3.91 per reel. 

Multicore Wick. 
Multicore solder·wick for removing solder from 
virlua lly a ny joint. 
l .7mm dia. Size ABlO. £1.38per reel. 

Aluminium Soldering. 
Alu·Sol Multicore4·core solder for soldering most 
types of aluminium. No extra flu x needed. 
1.6mm dia. Size 4. £6 . 90perreel. 

Bib Hi-Fi Accessories Ltd ., (Solder Division), 
Kelsey House, Wood Lane End, 
Hemel Hempstead, Hertfordshire HP2 4RQ. 
Telephone: (0442) 61291. 

Products that help y'ou 
make a better ioli of it. 

Handy Dispensers 
PC1 15 for printed circuits. 
SV1 30 forradioand 1V repairs. 
AR 140 for non·electrica l applica· 

tions, except aluminium 
55160 for sta inless sleel and silver 

jewellery. 
19A for a ll electronic jOints. 

Per pac k 
£1.15 
£1.61 

£1'.38 

£2.53 

non-corrosive. 96p 
AL150 
BCA I6 

BCRlO 

BCA14 

TipKleen. 

for aluminium. £1.93 
soldercream for stainless 
steel. je\Vellery a nd house· 
hold products (non·electrica l) £3.22 
solder cream for elect ronic 
and elect rical use. £1.38 
a ll purpose solder cream. 
non·electrical joi nting and 
repairing. £1.38 

Mult icore Tip Kleen 
Soldering· iron tip wiping pad. 
Replaces 'eet sponges. (Should 
not beusedabove350"C). 
811' per pack. 

Soldering FIlIx Pastes. 
Mult icore soldering fl ux paste. Extra fast. non· 
corrosive. rosin-flux for elect rical and general purpose 
soldering. 
Rosin R.ElO. 35g net. 69p per pack. 
Multicore soldering fllI x paste for soft melals (except 
al uminium) and s tainless s teel. Non·elect ri cal. 
Arax A.F14. 35g. 69p per pack. 

Econopak. 
Ersin Multicore 5-core solder. Contains non-corrosive 
flu x for electrical applica tions. 
1.2mm dia. 200g Econopak. Size 13A. £4.14 per ree l. 

Meta l Soldering. 
Arax Multicore4-acid-core solder fo r metal fabrica tion 
(not aluminium) and repai rs. 
40/60 lin/ lead. 1.6mm dia. Si ze 11 . £3.91 perree!. 

Wire Stripper and cutter. 

T.\I. and Radio 
Soldering. 
Savbit Mull icore for 
radio, lV and simila r 
\\"urk. Reduces copper 
erOSIon. 
1.2mm dia. Size 5 
90p per handy 
dispenser. 
Econopa k. 
General purpose solder 
suitable for all elect rical 
jOints. 
40/60 a lloy. 1.2111m dia. 
S ize 6. 581' per handy 
plastic dispenser. 

Wire stripper and cutter with preciSion ground and 
hardened s teel jaws. Adjustable 10 most wire sizes. 
With handle locking·ca tch and easy·gr;p p lastic 
covered handles. 
Rei: 9. £2.69 per pair. 

All recommended retail prices shown a re inclusive of VAT If you have difftculty in obtaining any of 
these products send direct with 40p for postage and packing. For free colour brochure send S.A.E. 
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BAKER SPEAKERS 
"STAR SOUND" 

Poet 
£1 -50 ea. 

£ 15 
GROUP 75-12 i "1'( 121n. 7SW prolessio nal £22 • 
model. 4, 8 or 16 ohms 
Response30-16,OOO. 
With alumLnlum presenc£e d0

2

me

S 
._.i 

DISCO 100/ 12 :_ 
12 in l00W mode l 
8 or 16 ohm 

£29 
8 or 16 ohms. 
AUDITORIUM 15 
Bass woofer 1 Sin. Special cone surround £35 
Heavy duty cone. 60 watts. 20 to 8000 cps. 

lOW, State30r8ohm. . ' 

E.M.I. X 8in SPEAKER SALE! iJtr]\,"Ji 
Illustrated Post £1 '''j . 
ISW model £10·95 ·f 

With tweeter. And crossover. £9 95 '-I'":. I . . .. . 

8 ohms Po st £1 A 
GOODMANS 20 Watt Woofer 'I!JI 
Size 12 x lOin . 4 ohms. W 
Rubber con e surround. £8·50 4 
Hi·Fi Bass unit. Post [2 ; • 
GOOD MANS TWIN AXIOM IS , 

. >- ".' .; 
EMI MINI MODULE KIT 3·way 
Loudspeaker System, EMI 5in 
Bass, 5in Middle, 3in Tweeter, 
with 3·way Crossover and Ready 
Cut Baffle. 15 x 
Full assembly instructions sup· 
plied. Response = 60 to 20,000 
cps 12 watt RMS. 8 ohm. £10 
per kit Postage £ 1.50. 

[!J 
R.C .S . LOUDSPEAKER BARGAINS 

3 ohm. 6 :.; 4in. £: 1 ·50. 7 :- 4in. (1·50. B x Sin. £3 ·00. 6th 
[3 ·00Bin. (3 ·50. 8in. (3 ·50. 12in. (4·50 
8 ohm. 2}in. £ 1·50. 3in. £ 1·50. Sin. [1 ·50. Bin. [3·50. 12in. (4·50 
16 ohm. 6 x 4in. [ 1·50. 5in. (1·50. 8in. £3· 50. 12in. [ 4 ·50. 
10 6in. £3·50. 25 ohm 3+in, 35 ohm 3in. [1·50. 

LOW VOLTAGE ELECTROLYTICS 
1,2,4,5, B, 16, 25, 30, 50, 100, 200m F 15V lOp. 
500mF 12V 15p; 2SV 20p ; SOY lOo; 
1000mF , 2V 200; 25V 35D ; 50V SOp; , 200m F/76V 80p. 
2200m F 6V 25p; 25V 42p ; 40V 60p; 2000m F/ IOOV £1 ·20. 
1500mF 50V 70p; 3000mF 25V SOp; 50V 65p. 
3300mF 63V £1 ·20 ; 4700mF 63V El ·20 ; 2700mF/76V £1 . 
5000mF 35V 85p; 50V 95p; 5600mF 76V £1.75. 

HIGH VOLTAGE ELECTROLYTICS 
8/350V 35p B-B/450V 75p 50 _ 50/ 300V 

16/350V 45p B_ 16/ 450V 75p 32 +32 - 32/325V 
321350V 75p 20 , 20/450V 75p 100+ 100/275V 

MANY OTHER ELECTROLYTICS IN STOCK 

sop 
75p 
65p 
70p 
95p 

TRIMMERS 10pF, 30p F, 50pF, 5p. l00pF, lS0pF, 15p. 
CONDENSERS VARIOUS, lpF \0 0 0 1mF. 3p. 
PAPER 3S0V-0.l 7p; 0 ·5 13p ; I mF 150V 20p; 2mF 150V 20p 
400V- 0·OOl to 0·05 5p ; 0· 1 15p; 0 ·25 25p; 0·47 35p. 
MICRO SWITCH SINGL E POLE CHANGEOVER 20p. 
SUB.MIN MICRO SWITCH. 25p. Single pole chanQe over. 
TWIN GANGS 120pF SOp ; 500pF £1 . 
GEARED TWIN GANGS 25pF 95p; 365pF £1; 365 . 365 • 
25 • 25pF £1. 
NEON PANEL INDICATORS 250V. Red It x t 45p. 
ILLUMINATED ROCKER SWITCH. S;ngl e pole. Red· 65p. 
RESISTORS. 100 to 10M. lW, tW, lW, 20% 2p; 2W, lOp, 
HIGH STABILITY. tW 2% 10 ohms to 1 meg .. Bp. 
Ditto 5%. Preferred values 10 ohms to 10 meg .. Jp. 
ALUMINIUM CHASSIS 18 •. w.g. Undrilled. 4 sides, riveted 

:96;xl 
1! ). 3 y. 2';'in.- £1·50; d' . 8 x 2tin:-£2.20; lt x 10 ){ 2tin. 
-£2·70. ANGLE BRACKET 6 x i > i;n.-25p. 
ALUMINIUM PANELS 18 s .w .g. l2 ... 12in.-£1 .30; 14 x 
91n.-:£1 .20; 6 x 4in.-:-36p; 12 x 8in.-90Pi 10 y. 7in.---80p; 
8 v SIO.-60p; 14 '( 3In.-60p; 12 x 5in.-60p; 16 x 10in.-
£1 ·40; 16 y. Sin.-90p. 
BLACK PLASTIC construction box with brushed aluminium 
facia size 6t x 4f >. 2 " £1 · 50. Many other sizes. 
BRIDGE RECTIFIER 200V PIV t amp SOp. 2 amp £1 ·00. 
4 amp £1·50 . 8 amp £2.60. 
TOGGLE SWITCHES SP 30p. DPST 40p. DPDT SOp. 
MANY OTHER TOGGLES IN STOCK. Please. enquire. 

BSR 172 BUDGET SINGLE PLAYER ideal disco or I 
Ihree:speed system with stereo ca rtridge £20 

_cuelng deVice and bias compensa tor. Post £2 J 
8SR STEREO CARTRIDGES Se7 medium sca High 
outpu l £2. 50notone 9TA-HC £2 ·50. V. 100 Magnetic £7. 

10 watt , 15 watt 15p. 

MAINS TRANSFORMERS 

10-0-10V 2amp £3·00 12V. 3 a. £3 .50; .5 a £4·00 
30V , 5 amp and" ... lUV.30V,40V,2amp .. £3 ' 50 

17V-O-17V. 2 amp .. £4 ' 00 20V , 1 amp ...... .... £3 ' 00 
0, S,8, 10,16V,j-amp .. £2 ·50 20V-0-20V , 1 amp .. ,'. £3 ' 50 
9V ,3amp ........... £3 · 50 2of18V,6amp,each £11 ' 00 
15-O-1SV 2 amp . .... £3 ' 00 12-0-12V, 2 amp .. . .£3 ' 50 

: ....... 
20V, .OV, 6OV, 1 amp .. £4 ·00 32-0·32V 6·5A ... . .... £" ·00 

Radio Component Specialists 
337, WHITEHORSE ROAD 

CROYDON, SURREY, U.K. TEL; 01-6841665. 
Post SOp Minimum. Callors Welcome. 

Access-Barclay-Visa. Lists 20p. Closed Wed. 
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H.A.C. SHORT-WAVE 
KITS 

WORLD-WIDE REOEPTION 
'H.A.C: well known by amateur construc-
tors for its Short Wave receivers, now ofTers 
a complete range of kits and accessories 
which have been up·dated to suit the novice 
and the expert. 
£ 14· 50 INCLUSIVE - the ever popular 
and easy to construct DX receiver Mark 
Ill ; containing al l genuine short wave com-
ponents, drilled chassis. valve, accessories 
and full instructions. 

AT LAST - a battery eliminator kit, which 
will last you a lifetime - for use in all 
H.A.C. valve receivers. H.T. batteries are 
now unobtainable, this will solve your 
problems for only £9·60. 

T TWIN TRANSISTOR RECEIVER, 
selective. sensitive and with fantastic recep-
tion. yet needing only a single PP3 battery, 
at £ 17·50 thi s receiver is outstanding value, 
and will give you hours of interest and enter-
tainment. 

NEW - TRIPLE-T RECEIVER, a more 
adva nced super three transistor receiver, 
loud. clear reception, value unequalled at 
bargain price of £24·00. 

All orders despatched within 7 days. Send 
stamped and addressed envelope )10W for 
free descriptive catalogue of kits and 
accessories. 

SORRY, NO CATALOGUES WITHOUT S,A,E, 

"H.A.C."SHORT-WAVE PRODUCTS 
p,o, Box No, 16, 10 Windmill Lane 
Lewel Road. East Grinltead, Welt 

SUllex RHl9lSZ 

NO 
BATTERIES 
NO WIRES 

PER PAIR :::---::... V( - + VAT £5,70 
The modern way of Instant 2-way commUnications 
Just plug into power socket. Ready to use. Crystal 
clear communications from room to room . Range 
t -mile on the same mains phase. Ontoft' switc h . 
Volume contro l. with 'buzzer' call a nd light indicator. 
Useful as inter-office intercom. between office and 
warehouse, in surgery and in homes. P. & P. £1 ·85 
Also F.M. 2 channel ·' touch·· model £55·95 + VAT 
.£8· 40 + P&P £ 1·95. 

NEW AMERICAN TYPE CRADLE 
TELEPHONE AMPLIFIER 

" '€J £18.95 _ _ + VAT £2,85 + P & P £1,25 

Latest transisto r ised Telephone Amplifier. with 
detached plug- in speaker. Placing the receiver on to 
the cradle ac tivates a sw itch for immedia te two-way 
conversatio n without holding the handset. Many 
people can listen at a lime. Increase efficiency in 
office, shop. workshop. Perfect for "conference" 
calls: leaves the user' s ha nds frec to m ake no tes. 
consult files. No long waiting. saves time with long· 
distance calls . On/off switch. volume control. con-
versalion recording, mode l at £20·95 + V AT £3·1 5. 
P&P £1 ·25. 

DOOR ENTRY SYSTEM 
N o should be without a 
DOOR ENTRY SYSTEM in th is day and age. The 
m odern way to answer the door in safe ty to un-
w3 med callers. T a lk to the calle r and admit him 
only if sa tisfied by pressing a remote control. button 
which will open the door electronically. A boon for 
the invalid, the aged. a nd busy ho usewife . Supplied 
complete d.i.y. kit wi th one internal Telephone. 
o utside Speaker panel . electric d oor lock release (for 
Yale type surface latch lock); mains power unit. 
cable (8-way) fo 50 and wi ring diagra m. Price 
£59·95 + VAT £9 ·00 + P&P £1 ·95. Kit with two 
Telephone £69 ·95 + VAT £10·50 + P&P £2 · 15 

I O-day price refull d guaralltee on all itell,s 
WEST LONDON DIRECT SUPPLIES (PWI) 
-::;. 169 KENSINGTON HIGH STREET, 
... LONDON,W8 

1-24 
25-49 
50-99 
100 up 

£0.85 
£0.82 
£0.80 
£0.70 

£1 .38 
£1 .28 
£1 .24 
£1.15 

£1.69 
£1 .68 
£1 .52 
£1 .41 

£2.26 
£2.10 
£2.02 
£1.87 

£2.97 
£2.77 
£2.e7 
£2.47 

£3.79 

All cells are brand new full spec devices from reputable mnfrs. All Nickel Cadmium cells (except 
PP3) are supplied complete with solder tags and are 'VENTED' devices suitable for fa st charge. 
CHARGERS - single or dual GIP to charge PP3, AA or SUB 'C' cells in 12-14 hrs (chargers wi ll 
charge 'C' and '0 ' ce lls but wi th lonrer chartng time). Units supplied comple te in plug top case 

of cells 10 max in series and t.ype be specified for each re-

SINGLE al P CHARGER £5.04 
DUAL al P CHARGER £5.72 

TRANSFORMERS - as used in chargers . 2 x 12 volt 0 .25 am p secondarys 240v primary. tag 
connect ions £1 .57 each. 

Data and charging circuits free with 
orders over (10 otherwise 30p post. 
P&P 10% if o rder less than ( 10. 5% if 
order over [ 10. Pri ces DO NO T 
INCLUDE VA T and this should be added 
to the total order. 

MARCO TRADING 

Cheques. P.O.'s Mail Order to:-

SOLID STATE SECURITY, 
Dept. (PW) , Bradshaw Lane, 

Parbold, Wigan, Lancs. 
Te lephone 02576-3018. 

TRANSFORMERS IALL240V Pr;moryl 
6·0·6 IOOma {1.oo Calholl 111111 reslslors 

100 + 6·0·6 a' 250m3 £1.60 5':';' low E12 SClles 
LOW PROFILE I.C. SOCKETS 

1+ 100+ 1+ 
22ohll1 1o l 0M 2peach 

lBp 12·0·12 100ma £1.50 SpcCI<II reslsI!ll pack 10 01 
lOp 9·0·9 lA (2.40 c;lch 2 2 uhlll TU 2M2 
IIp BRIDGE lA £2.86 730 II!SIS lors ()li ly CS 

6 pin 7p S.5p 20 pin 16p a pin 8p 6p 22 pin 18p 
14 pin lOp 8.5p 24 pin 20p 
16 pin IIp 9.5p 28 pin 28p 
18 pin 13p 11 .6p 40 pin 32p 

1.SA 2.0A 6.0A 10.0A 25.0A 
50V 36p 50V 3Bp SOV 70p SOV £2.25 SOV £2 .38 

100V JBp i OOV 43p laDV 73p 10DV £2.34 IODV £2.41 
200V 41 P 200V 44p 200V 76p 200V £2.60 200V 2.51 

' 001' 84p 'OOV £2.79 'OOV El.20 
600V 9Sp 600V El.54 6001' £4.75 

Wholesale/Ouanlilypricesavailable. 

400V 4Jp 400V 51p 
600V 47p 6001' 5Bp 
BOOV 54i> BOOV 6Sp 

4DOmw Zlner Diodes 1 Wan Zen.r Diodes 
2.7v. 3 .... 3.3 .... 3.6v. 3.9 .... 4.Jv. 4.1 v. S.lv. 5.6v. 6.2v. B.av. 3.Jv. 3.6v. 3.9v. 4.3v. 4.7'1 . S.h . S.6v. 6.2v. 6.81/. 7.5v. 
1.5v. a.2v. 9.1".. 1 Dv. 11 .... 13 .... 13.5v. 15v. IBv. 1 Bv. 8.2v. 9.1v. IOv. IIv. 12'1. 13v. 13.5 .... 15v. 16v. lav. 20 ... . 
20v. 22 .... 24v. Z7v, 30v. 33v. 36".. 39 .... 43v. 47v. Slv. 
56 .... B2v 

22v. 24v. 27v. 30v. 33 .... 36v. 39 .... 43v. 47v. Slv. 56 ... . 

PRICE: 8p each. 75p1J 0. Any 100 lor £6 
S2v. 68\'. 75v. S2v. 91v. IODv. lID .... 120v. 130'1. 150v. 
160v. ISOv. lODv. PRICE: 15p each. Any 100 £12.50. 

BAI 56 9p. BY t26 12p, OAIO 35p. BY I 27 12p. OA90 
lOp, OA9t lOp. OA200 Sp. WIREWOUNO REStSTORS 
2.5 Wall 5% Values : 0.22 ohm 10 270 ohm Prin: 18p .. ch 
5 Wall 5:';' Values 10 ohm 10 l l K Price: 21p each 
10 Wall 5% Values . 15 Ilhm III 25K Pricl : 24p .. ch 
4 Wall 5% & 10% Values . 1 ohm 10 10K IFlamep,oofl Price: 22p lach 
7 Wall 5% & 10% Values : 0.47 ohm 10 22K (Flameproof) Price: 2411 each 
11 Wall 5% & 10% Values : I ohm 10 22K (Flamep,oo!l Price: 2Bp l.ch 
17 Wall 5% & 10% Values : I ohm ID 22K (Flameproof! PricI : 35p .. ch 

SPECIAL OFFER; METAL SliOER 
POTENTiOMETERS 

lenglh 01 track 60mm 500 ohm UN 
Monn lOp, 5DK lOG Slereo 40p, 
IODK UN Slelfo 40p. 1 Meg l OG 
Slereo 4Dp. All PRICES INCLUDE 
FREE KNOBS TO fiT . 

Send lap lor our lateST cata logue. Please add 35p P+ P ID all orders. Please Ihen add 15% VAT to lotal. 
MARCD TRADING, Oepl PWS. The Old School. Edstaston. WEM, Shropshire, SV4 5RJ. Tel : (094 872) 464/ 465. 
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EXHIBITION & CONFERENCE 
March 11-13, 09.30-18.00 daily -------- Centre 

Exhibition admission £1.00 A complete , ......... .... . . . . . •• _... study of microprocessors In use. 
, ••• - - ••• ::::::: •••• _. Microsystems '81 consists of a wide ranging exhibition, 
' .. ___ . __ .. ... .. _ _ _ _ _ together with a three day conference and three one-day , .......................... , ..... . .. ___ •• .. ___ • _ microprocessor awareness courses. Together they comprise an 

, _____ -.: ... ...................... _ _ _ _ _ invaluable opportunity for those interested in microprocessor .... ...... ,:,.:., .. -... d hid I .. I . ., ___ • ___ • applications an t e atest eve opments In mlcroe ectronlcs 
.. __ _.. technology. 
, _ .... - - - Take advantage of this unique event to examine and discuss a 

., •• comprehensive range of microprocessors, peripherals, memory 
..... """"",," - products and personal computers together with the software 

which accompanies them . 
.., .. 

For Conference details write to: 
The Conference Administrator 

For' advance exhibition tickets at £1 
each, write to: 
Microsystems Tickets 

IPC Conferences Ltd, Surrey House, 
1 Throwley Way, Sutton, 

IPC Exhibitions Ltd, Surrey House, 
1 Throwley Way, Sutton, 

Surrey SM1 4QQ 

IFLUKEI 
BRAND NEW FROM FLUKE ... 

NOW AVAIlABLE 
THE 8024A HAND HElD DMM 

This model incorporates all the fealures of the 
S020A but in addition has 
A peak hold switch which can be used in AC 
or DC for vOllS and cu rrent functions. 
Audible continuity testing and level de tec tion 
for sensing logic levels 
A temperature 1° C} range for use wi th a ther -
mocouple 

£149 
Carriage and Insurance £3 

The following acces.ories are in stock 

V8DOS Touch and Hold Probe .... £18.00 
SOK -40 High Voltage Probe. ... £45 .00 
81 AF AF Probe to 100 M Hl ... £32.00 
80T · lS0C Temperature Probe (C) ... £55.00 
80 1-600 Clamp-on AC Current Probe £55.00 

Surrey SM1 4QQ 

HERE IT IS ... 
THE EVER POPULAR 

8022A HAND-HELD DMM 
Consider th e following features ' 
6 resistance ranges from 200 ohm-
20 ohms. 
8 current ranges hom 2mA-2A 
ACi DC. 
10 voltage ranges tram 200 mv-
1000v OC-200 mc-750V AC 
Pocket size - weighing only 370 
gnlS 
Full overload prOJection - will 
withstand 6kv spikes 
Rugged construction - virtuall y in -
destructahle 
Meets tough mili tary specs. - drop 
proof. 
In l ine. pushbullon operat ion lor 
single-handcd useage 
Incorporales tow power Colas chip 
for low power consumption 
AII\his plus tl 2'ycar full guarantee 

NOW only £75 
Carriage and Insurance £3 

Soft carrying case 
£7 extra 

Even more sophisticated the Fluke 8020A. 
Iden1ical in mos t respects to the 8022A but in add ition 
inco rporates a conductance range f rom 2mS-200nS. 

Price £125 
Carriage and Insurance [3.00 

A handsome soft ca rrying case is included (this model only) 

• Please note applications for tickets 
cannot be accepted after February 23, 
although tickets will be available at 
the door price £1 . Cheques should be 
made payable in UK sterling to IPC 
Business Press Limited. 

IFLUKEI 

8010A AND 8012A 
BENCH MODEL D_M_M_s 

Tlw 801 OA IS I! purpose. bench i portable d igila! 
lllu!lim Uie l wi tt l Illore fun c tio ns and fea tures ttlan eve r 
offereel fur such it low price. 115 compan ion , til e 80 12A. 
h;;ts irtt!lnica! Ch;H<-Ic l erislics e xcept t!1al i l has two 
addil ion .. tI low j".tnges. 20 and 200 la rep lace 
111 C 801 OA"$ 10 ;1I11pere cur rent range 
Th e 8010Aall<l80 12A fCi'llure : 
10 volli19l! rilnoes frOIll 200mv- 1 OOOv dc. 200mv· 7 5v (le 
3 r(ln9cs frOIll 2111$ -200nS 
6 frol11 2000-201110 t ile 80 12A has 
tWO resistance ri.ll1gcs 20 and 200. 
10 Cllr rCl1\ from 200.uA - 2A AC DC th e 80 10A 
hilS two ,Hh l i ti ol1d l curren t ri'lnges 1 OA AC ami lOA DC . 

801 OA £159 80 12A £199 
Carriage and Insurance [3. 

Th e 801 OA 1:-> (l l so ilvailabl e with two 
NiciHI C !)dl!t!riw; illS\;l!led in option - 01 Cl t £179.00. 

PLEASE ADD 15% VAT TO ALL ORDERS except where items marked "VAT Included" . CALLERS WELCOME. 
We are open 9 a.m.-6 p.m. Monday-Saturdays. We carry a very large se lection of electronic components and electro-mechanical items. Special quotations 

on q uantities. 

ELECTRO-TECH COMPONENTS LTD. 
364 EDGWARE ROAD, LONDON, W.2. TEL: 01-723 5667 
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When replying to Classified Advertisements 
please ensu re: 
(A) That yo u have clearly stated you r 'requi re-

ments. 
(B ) That you have enclosed the right remittance. 
(e) That you r name and address is w ritten in 

block capita ls. and 
(D) Tha t your letter is correctly add ressed to the 

advertise r. 
Th is will assist advertise rs in processing and 
despatc hing orders with the minimum of delay. 

Receivers and Components 

TV DX. VHR-UHF C ONVERTER (UPCON VERTER). 
Ideal way 10 slart OX on band I using Uhf TV. £ 10 inc pp. 
Sac data. lisls. H. Cocks. C ri pps Corner. Robertsbridge. 
Sussex. Tc!. 058083 ·3 17. 

BRAND NEW COMPONENTS 
BY RETURN 

(E2 4 2R-6M21-l p 
Metal Fi lm E12 Series 10R-2M2- 2p 

MULLARD Min. Ceramic E1 2 100V 2% 1.Spf. to 47pf.-3p 
2% 56pf. to 330pf.-4p. 10;Jb 390pf. to 4700pf.-4p 
Plate Ceramic SOV Wkg. Vertical Mounting. 
E12 22pf. to 1000t. & E6 to 47Kpf.-2p 

0. 1:....5p. ·0.i5 '& 0.22--8p. 0.33 & 0.47--8p 
0.68- " p. 1.O-'5p. 1.5-20p. 2.2-22p 
ELECTROLYTIC. Wire Ended ·(MfdslVolts ). 
0.4)/50 5, 22/15 6p lOO/IS I, 470/15 t t, 
1.0/50 5p 22150 8p 100/50 8p 470/40 16p 
12/50 S, 41/16 6p 120/16 " 1000/15 IS, 
4.7150 S, 41/25 6p 220/25 'p 1000125 lip 
10/50 59 4](5[, lip 220/50 lOp 1000/40 35, 
22/16 6p lOO/ IS 7p 470116 11p 2200{16 ZBp 
TANTALUM BEAD SUBMINIATURE ELECTROLVTICS . 
0.1. 0.22. 0.47 . 1.0. 2.2 • 35V & 4.7 • 6.3V-'4p 
4.7/16V & 25V- ' 5p. 10/ 16 & 22/6- 20p. 10/25- 29p 
10/35V. 22/16V. 47/6.3V. 68/3V & 100/3V-30p 
15/25. 22/2 5. 47/ 10-35p. 47/ 16- 80p. 220/16-£' .20 
Polystyrene 63V Wkg. E12 Series Long Axial Wires . 
10 pf. to 820 pf.-3p. 1000 pf. to 10.000pf.-4p 
TRANSISTORS. 
8Cl0)/8/9 lOp 
BC147/8/9 lOp 
B(157/8/9 l Op 
BC547C/BC/9C 7p 
BC557C/BC/9C7p 

BC1B2l 
BC 1S4L 
BC212l 
BCY)O 
SF 194 

8p BF 197 lOp 
Bp BFY50/51 /52 1ap 
Bp BFX88 25p 

1Sp 2N2926 7p 
'Op 2N3055 SOp 

8 Pin D.I.L. Le's 74 1 Qp/amp.- 18p. 555 Timer-24p 
Holders 8 pin- gp. 14 Pin- 12p. 16 Pin-14p. 28 Pin-2Sp 
40 Pin-30p. 
010DES (p .i. v ./ampsl. 
75/25mA I N4148 2 p 12 5Q/1A BVI27 lOp 
lOO/ lA IN4QQ2 4p 400/3A lN5404 14 p 
aDO/ lA l N4Q06 6 p 60/ 1.5A SIMl 5p 
1000/ 1 A 1 N4007 7p 30/150mA AAY32 12p 

ZENER DIODES. I E24 Series 3V3 to 33V 400mW- 8p. l W-lOp 
L.E.D.'a 3 mm. & 5 mm. Red-lorc' Green. Yellow-14p 

VOLTAGE REGULATORS +. 5V.8V. 12V, 15V 100mA.-35p 
5V, BV. 12V. 15V. lBV & 24V 0.5A-60p. l A--65p 
PRESET POTENTIOMETERS 
50mW & tW 100R to 1 MO.-6p 

THE C. R. SUPPLY CO. 
127, Chesterfield Road, Sheffield S8 ORN. 

V .A.T. Inclusive Prices, Postage 15p 
(FREE o ver £5.00) 

PREWAR ONW ARD VALVES, WIRELESS. SAE. Sole 
Electron ics. 37 Stanlcy Street. Ormsk irk . Lancs. 

C RYSTALS MADE TO ORDER wilhin 6 weeks. 
4· 105MH z. wire or pins. £3 .90 each inclusive. HARTLEY 
CRYSTALS. G reen Lane. Milford. Godalming. Surrey 
GU85BG. 
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SMALL ADS NOTICE TO 
READERS 

The p repa id rate for c lassif ied adve rtisem en ts is 28 pence 
Whils t prices of goods in pe r word (m inimum 1 2 words!. box n umbe r 6 0 p extra. 

Sem i-display setti ng £9 .50 p er s in gle column ce ntime tre classified advertisements are 
(mi n im um 2 ·5 cms). A ll cheques. postal o rde rs etc .. to be correct at the time of closingfor 
made paya ble to P ractica l W ire less and c rossed " Ll oyds press, readers are advised to Bank Lld" . T reasury notes s ho uld a lways be se n t registe red 
post. Advertise m ents. together wit h rem ittance shou ld b e check with the advertiser both 
sent to the Classified Advertiseme n l Manage r. P ract ica l prices alld availability of goods 
W ire less. Roo m 2337. IPC Magazines Lim ited. King 's Reach before ordering from flan-current 
Towe r, Stamford 5 1. , London. S E1 9 LS. (Te lephone 01 - 2 6 1 issues of the magazine. 58461. 

CIRCUIT BOARDS FOR P .W . PROJECTS ANTI-TVI TRAP DIPOLES 
Feb 78 Hythe Rx £4.60 Sep 80 Nimbus Timeburst Mod 
Jan 80 Radio Conlrol £1.80 1981 Range: Shortwa ve Listener Aeria ls 

Encoder £2.00 Sep 80 Tran$Ceiver Psu [ 0.76 
J an 80 Radio Conlrol Tx £ 1.50 Sep Ba 2 M Converter £1.30 Indoor models £14.50 & £27 .50 
Jan 80 Radio Control Ax £1.60 OC180 OireCI Conversion Rx Outdoor models £30.00 & £36.00 Jan80 Speech Processor £ 1.60 £1 .50 Lis ts 10 x 8 in 17p SAE. Aerial Guid e SOp J an 80 Wideband Amp £0.10 OC180 Nimbus Psu Charger 
Fab 80 SeM> Amp £0 .70 £1 .00 Indoor and Invisible Aerials £3.50 
Mar 80 SeNO Controller £0 .90 Nov 80 Field Test Set Callers Welcome Tel: 039B6-215 AprBO Signal Generator £2.60 (2 Boerds) £1 .50 
AprBO Nimbus Tx £4.90 Nov 80 Linear A Meter £0.70 G2DYM, Uplowman, TIverton, Devon. 
Apr80 Nimbus M odul ator Dec 80 Pipp), Bird Scarer 

£0.75 (2 Boardsl £1 .95 
May 80 lOOS Timer £ 1.30 Jan 8 1 P\N Hetlord 5 Boards TON NA (F9FT) AMATEUR ANTENNAS for 2m. 

£4.5 0 70cm. and 2Jcm bands. send JOp for fu ll catalogue. May Ba NBFM Demodulator Jan81 PW Twynham (2 Boards) 
[ 0 .7 5 [3.90 Randam Electronics. (PW) 12 Conduit Road, Abingdon. 

Sep 80 PW Temer 6 Board Oxon OX 14 I DB. 
[ 12 .00 

N.B. OUR PRICES INCLUDE VAT POSTAGE ETC. 
H .T . E . (Electronics) P.C . B . Div Dept PW 

50 Milnefie ld Avenue. Elgin. Moray. IV30 3 EL Books and Publications 
CLEAR ANCE PARCELS: TransislOrs. Resistors, Boards. 
Hardware. 10lb5 on ly £5.80! 1.000 ResiSlors £4.25, 500 FULL REPAIR data any named T.V . £5.50. with eircuils. 
Capacitors £J.75. BC 108, BC 17 1, BC204, BC230. layouts, etc. , £7. (AUSW) 76 C hurch Street, Larkhall , 
2N5061. CV7497 Transistors. 10 70p, 100 £5.80. 2N l.anarks M L9 I HE. 
3055. 10 for £3.50. S.A.E. Lisls : W.V.E. ( I) 15 High Slreet. 
Lydney. G loucestersh ire. \ Build your own 

PACKER COMMUNICATIONS P,A_, GROUP & DISCO SPEAKERS : 
Our popula r V H F WAV EM ETER S by R. F. C. Stephens ; 

are again avai lable! 
Remember your licence conditions. you MUS T have one to drive units. £3·95 post free ($8 overseas). be legal. 

WM·2 lor 2m 130·300 MHzlincludes Ihe vilal 2881 [20.85 
WM· 7 IOf 70cm 400·900 MHz (Ihe ON LY ooe we know) [23.65 THE INFRA-BASS LOUDSPEAKER 
WM·4 for 4m 65·150 MHz (includes PMR and airbandl [2 1.55 by G. Holliman 

Post and packing £ 1.15 per order (fu ll const ructiona l details for versions using 15" , 12" and 1 0" New!' anti-lVl/HiFi l fi lters for ama teur and CS drive units.) £2·95 post free ($6 overseas) SAE or 20p stamps for details of all our products 
BRI DGE ENO BARN . SOUTER GATE . CUMBRIA. 

LA17 7TW THE DALESFORD S PEAKER BOOK 

BOURNEMOUTH/BOSCOMBE. Electronic components 
by R. F. C. Stephens 

This book is a must for the keen home constructor. Latest 
specialists for J3 yea rs. Forresters (Nalional Radio technology DIY designs. Plans for LB., and Reflex designs for 
Supplies) lale Holdenhursl Rd. now al 36. Ashley Rd .. 10-100 watts. Also unusua l centre-bass system. £2·20 post 
Boscombe. To!. 302204. C losed Weds. 

free ($5 overseas). 

CRYSTALS Brand new high-precision. You benefit from VAN KAREN PUBLISHING very large stocks held for industri al supplies: All 
5 SWAN STREET, WILMSLOW, CHESH IRE 

£4.'5. HC1B/U: 4·0. 5·0. 6·0, )·0.8·0.9·0. 10·0. 10·7. 
MHz £3.00. 12·0. 15 ·0. 16·0. la ·O. 20·0. 6·9375. W H Y NOT ST ART your own business rewi nding electric 
38 ·6667 . MH z. £3·25. Selected freqs stocked in Glider . lllotOrs. A genuine opportunit y to success. LARGE Marine and 27 MHz bands. Any freq made to order in 6 
weeks from £3 ·90. PROF ITS. You ca" '1 help bUl make money if you follow 
FILTERS Your best source for 6 and 8 pole and monol ithics the easy. step by step. inst ructions in o ur full y illustrated 
10' AM. CW. SSB. FM . on 455 kHz. 1·6.9·0.10·7.2 1·4 manual showing how 10 rewind Electric Motors. Armatures MHz . elC. 
Prices inc. VAT and UK post. SAE lists. and Field Coils .:J. S lIsed in Vacuum Cleaners. Elect ric Drills 

P . R. GOLLEDGE ELECTRONICS and Power Tools . NO PREVIOUS KNOWLEDGE IS 
G3EDW, Merriott, Some,.. t , TA16 5NS. REQU IRED. :-IS the manual covers in 13 chapters. where 

Tol : 0460 737,8 10 ohl3in all the work you need. mate ria ls req uired, all in· 
WE SUPPLY mos t Vintage Radio compo nents parts with a rcwind chan s and how to takc data etc. A gold 
rriend ly se rvice worldw id e. Briti s h Vi ntage Rad io mine l)r inrornwlion. How to set up your home workshop 
Components. Co. 57. Wcldon Park. Wcldon. Nr. Corby. and how to cost each job to your customer. £4.80 inclusive 
Northanls. Te!. Corby 6 1875. of P & P. UK. CWO to: Indust ria l Supplies, 102 

1 Southern Valve Co., 
P;lrrswootJ Road. \Vithington. Mancheste r 20. Dept. PW. 

I 
2nd Floor. 6 Potte r. Road . New Bamet. Hert • . 

Tel : 01-440 8641 for current prices & availability. all popular 
valves stocked. NO CALLERS. SAE Lists. Cash with order. 
: Same Day Postal Despatch. Tel ephone afte rnoons prefe rred Record Accessories 

! 

I 
coo. Speedy Despatch assu red. No order under ( 1. STYLI, Cartridges for Music Centres. etc. FREE List no. 

Phili p Beannan. 6 Potter. Road. New Barnet. Herts. 29 for S.A.E. inc ludes Leads. Mikes. Phones etc. 
Tal : 01-449 1.934/ 5 (1934 Recording Machinel. FELSTEAD ELECTRON ICS (PW). Longley Lane. for Shop Hours. 

8 PAG E LIST FREE. Thousands of differenl items, all at 
Galley. C headle. C hes. SK8 4EE. 

cut price. Send SA E to PC Elect ronics. Thornhill . Romsey 
Ro ad . Whileparish. Sa li sbury. 

BALLAR D'S OF TUN BRIDGE WELLS have moved 10 Wanted 54 Grosvcnor Road. no li sts. S.A.E. a ll enquiries phone 
Tunbridgc Well s :l 180:l. 

ELECTRONIC COMPONENTS PURC HASED. All 

Aerials types considered - Must be new. Send detailed list - Offer 
by retu rn - WALTONS, 55 A Worces ter Street , 
Wolverhampton. 

COPPER AERIAL WIRE 14swg hard drawn 70' £3.50, 
140' £7.00 inc VAT. Postage £1.7 5. T.M.P. Eleclronics, W ANTED. Sinclai r Micromatic Miniature AM· Radio or 
Su plies. Britannia Stores. Leeswood. Nr. Maid, N. Wales. similar mic ro-radio. 47. Wordsworth C rescent. Plymo uth. 
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Service Sheets 

G T TECHNICAL INFORMATION SERVICE 
• • 76 CHURCH ST., LARKHALL, LANARKS. 

A ny full size service sheet - still only £1 + s.a.e. 
Thousands of different sheets & manuals in stock (many of these only obtainable from usl 

Repair data your named T.V. £6 (with circuits £8) 
Domestic Equipment Manual Vol. 1 £13.50 (updatings free for 1 year) 
S.A.E. for free newsletter. price li sts, any quotation, bargain offers, unique T.V. publications. 
2 big catalogues listing thousands of service sheets and manuals with £4 worth of vouchers -
specia l offer £2 + large s.a.e. 

Phone: 0698 883334 anytime. Callers 4-6 pm weekdays, Sat. after 10. 
BELL'S TELEVISION SERVICES ror 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. 

30,000 SERVICE SHEETS IN STOCK 
COLOUR MANUALS ALSO AVAILABLE 

TV Monas, Radios £1.25 - Tuners £1. - Tape Recorders, 
Record Players, Transistors from £1.25 - Car Radios, 

in stock. All TV sheets are full length 24 x 12", not in Bits & 
Pieces. All other Data full lengths. Free Fault Finding Chart 
or TV Catalogue with order. Crossed P.O.s returned, if sheets 
not in stock. S.A.E. please. 

C. CARANNA 
71, Beaufort Park. London NW11 8BX 

01-458 48821Mell Orde,) 

SERVICE SHEETS, Radio. TV etc., 10,000 models. 
Catalogue 24p, plus S.A.E. with orders, enquiries. 
TELRAY.1 54 Brook Street, Preston PRI 7HP. 

SERVICE SHEETS rrom 50p and S.A.E. Catalogue 
and S.A.E. Hamilton Radio, 47 Bohemia Road, St. 
Lconards. Sussex. 

Courses 

COURSES - RADIO AMATEURS EXAMINATION, 
City & Guilds. Pass this important examination and obtain 
your G8 licence, with an RRC Home Study Course. For 
details or this and other courses (GCE, proressional ex-
aminations etc) write or phone - THE RAPID RESULTS 
COLLEGE, OEPT JX I , Tuition House, London SW 19 
40S. Tel: 01 -947 7272 (Careers Advisory Service) or ror 
prospectus requests ring 01-946 1102 (24hr Recordacall). 

Educational 
CAREERS in Marine Electronics, Courses commencing 
September and January. Further details, The Nautical 
College, Fleetwood FY7 8JS. Tel. 03917 79123. 

Educational- Contd. 
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. 277E 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. 277 E Intertext House, London SW8 4UJ 

T el. 01-622 9911 lall 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 Installations, Radio, TV & Electronics 
Technicians, Radio Amateurs, Full details from: 

ICS SCHOOL OF ELECTRONICS 
Dept. 277E Intertext House, London SW8 4UJ 

Tel. 01 -622 9911 lail hours) 
State if under 18 

For Sale 
NEW BACK ISSUES OF "PRACTICAL WIRELESS" 
available 90p each. post free. Cheque or uncrosscd p.a. 
returned ir not in stock. BELL'S TELEVISION SER VICE, 
190 Kings Road, Harrogate. N. Yorks. Tel: (0423) 55885. 
FLUKE DIGITAL MUL TIMETER 8000A rechargeable 
battery. mains. AC/DC V / A/,.(l,rangcs. £60. 061436-I 392. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

WARWICKSHIRE COUNTY COUNCil 
COUNTY ENGINEER'S 

DEPARTMENT 

SALE OF USED 
MOBILE RADIO 

EQUIPMENT 
The following Used Mobile Radio equipment 
is for sale by tender:-

(11 Base station complete. 
(21 42 transistorised mobile Trans/Receivers 

lowband. 
(31 36 Valved mobile Trans/ Receivers low-

band. 
(41 Plus many other items. 

Tender documents and appointment to view 
may be obtained from Mr. T. Inkester, County 
Engineer's Department, Warwickshire County 
Council , p.a. Box 50, Shire Hall , Warwick 
CV34 4RJ. (Telephone Warwick 43431 , ex-
tension 23731 and tenders should be return-
ed by not later than Monday 16th March 

1981. 

John W. M . Vallis , County Engineer, Shire 
Hall , Warvvick_ 

GRUNDIG SA TELLIT 3000 £220, Bearcat 220FB £ 160 
new. Person;.l1 guarantce. Please write firsl. H. Woodman. 
FlaI 3. 17. Halcsworth Road. Lewisham. London SEI3 
7TJ . 
FOR SALE. Dr;'lkc Communications Receivcr 
530kH d MHz coverage. As new. £ 120. Tel. (0749) 
7496Y. 
OLDISH TRANSCUR KW2000 ETC, or similar. Musl 
work. For sale SRx30.£ 110. R. Leask. G4CEO. 27. Edward 
Road. Bedrord. 
UK AIRCRAFT FREQUENCIES LIST £1. UK Marin, 
frequencics list 'c l. Includin g HF VHF PLH electronics. 
20. Vallis Road. Fromc. Somerset. 

Miscellaneous 

I MORSE CODE TUITION AIDS 

I 

Cassette A: 1-12 w .p.m. for amateur radio examination. 
Cassette 8: 12-24 w .p.m. for professional examination 
preparation. Each Cassette are type C90. 
Morse Key and Buzzer unit for sending practice 
Price each Cassette (including booklets) £4· 75. Morse Key 
and Buzzer £4· 75. 
Prices include postage etc. Overseas Airmail (1 ·50 extra. 
MHEL ELECTRONICS (Oept 2), 12 
longshore Way, Millon, Portsmouth P04 8lS. 

Please insert the advertisement below in the next available issue of Pract ical Wireless for ................ ... .............. .. insertions 

I enclose Cheque/ P.O . for L ............ .................... . 
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd , and made payable to Practical Wireless). 

NAME ... ... ....... .. .. ..... .... ........ ... .. ... .. _ ... ........•.. ...... .. •............ " ............. .. .. .. ... ..... , ....... . 

ADDRESS ....... .. ........ ... .. ..... ........... ............. .... ................ , .. .... ...... .. , ... ..... ..... ... .......... .. ..... .. 

I 

Practical Wireless, March 1981 

Send to: Classified Adverti sement Manager 
PRACTICAL WIRELESS, 
GMG. Classified Advertisement Dept., Rm. 2337, 
King 's Reach Tower, Stamford Street, 
London SE1 9LS Telephone 01-2615846 

Rate 
28p per word. minimum 12 words. Box No. 60p extra. 
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LOSING OX? 
RARE OX UNDER QRM? DIG it OUT with a 

Tunable Audio Notch Filter. between your 
receiver and speaker. BOOST your DX/ORM 
ratio. 40dB notch. £10.90. 

TIME EXACT? MSF CLOCK is ALWAYS 
CORRECT - never gains or loses. self setting at 
switch-on, 8 digits show Date , Hours, Minutes 
and Seconds. auto GMT/ BST and leap year. 
also parallel BeD outpu t for computer and 
audio to record and show time on playback, 
receivers Rugby 60KHz atomic time signals, 
built-in antenna . 1000Km range. ABSOLUTE 
ACCURACY. £54.BO. 

V.L.F.? EXPLORE 10-150KHz. Receiver £13.70. 
MISSING OX? Get SPOT-ON with a Crystal 

Calibrator. between your antenna and receiver, 
1MHz. 100. 25KHz markers to vhf. bypassed 
when off. MORE OX. £19.BO. 

Each fun -ta-build kit includes all parts, printed 
circuit, case, postage etc, money back assurance so 
GET yours NOW. 

CAMBRIDGE KITS 
45 (PQ) Old School lane, Milton, Cambridge . 

SUPERB INSTRUMENT CASES by Bazelli . 
manufactured from P.V .C. Faced steel. Hundreds ofpeopJe 
and industrial users arc choosing the cases they require 
from our vast range. Competitive prices start at a low 
£ 1.05. Chassis punching facililies at very competitive 
prices. 400 models to choose from. Suppliers only to 
Industry and the Trade. BAZELLI. (Dept No. 25). SI. 
Wilfrid·s. Foundry Lane. Halton. Lancaster LA I 6L T. 

GUITAR/PAl 
MUSIC AMPLIFIERS 

100 watt superb trublelbass overdrive . 12 months 
tuarantee. Unbeatable at £49; 60 wait £42; 200 watt 

sep. treble/ bass oer channel £75; 200 watt £98 ; slaves 100 
watt £34; 200 watt £66; fuzz boxes. great sound £12.00; 
bass fuzz £12.90; overdriver fuzz with treble and bass 
boosters £22; 100 watt combo superb sound overdrive. 
sturdy construction. castors. unbeatable £98 ; twin channel 
£110; bass combo £1 12; speakers 15in. 100 watt £36; 
12in. 100 watt £24; 60 watt £16 ; microphone Shure 
Unidyne B £25; 3 ·Channel sound/light £26. 

Send cheque or P.O. to : 
WILLlAMSON AMPLIFICATION 

62 Thorncliffe Avenue. Dukinfield. Cheshire. 
Tel: 061-308 2064 

If itJs a case of making your project 
look good. then use one of ours .. 
Simply send a S. A. E. for 
Details and prices . 

INVITED. 

H. M. ELECTRONICS. p.w. 
271a/275a Fulwood Road. 

Broomhill 
Sheffield S10 3BD 

OUT NOW!! The 198 1 Grcenweld Components 
Catalogue. 60p Discount Vouchas. Reply Paid Envelope. 
"-;' rt!c Bargain LiSl & Data Sheet. Only 75p. Greenwcld. 
4438. Millbrook RoaJ. Southampton SO I OHX. 

LED DISPLA Y FILTERS. Covers in rcd. green, blue 
neutral plastic. CUlling and precision machining service. 
Moon - 01 ·560· 7519 . 

VALVES 
Radio - T.v. - Industrial- Transmitting 
Projector Lamps and Semiconductors 

. We Dispatch Valves to all parts of the world 
by return of post. Air or Sea mail . 4000 Types 
in stock. 1930 to 1976. Obsolete types a 
speciality. List 50p. Quotations S.A.E. Open 
to callers Monday to Saturday 9.30 to 5.00 
closed Wednesday 1.00. We wish to 
purchase all types of new and boxed Valves. 
Projector Lamps and Semiconductors. 

COX RADIO (SUSSEX) LTD. 
Dept. P . W. The Parade, East Wittering, 

Sussex P020 BBN 
West Wittering 2023 (STD Code 024366) 

EX GOVT BATTERIES HT AND LT. Send SAE for lisl. 
A. Messom. 22. Oak wood Close. Warsash. Southampton. 
Hants. 

KEEP ONE HANDY IN THE WORKSHOP 

1I 
The unique aerosol treatment 
for minor burns and scalds. 

From Boots and other Chemists. 
PSYCHOTRONIC GENERATORS, gravity lazers. 
elcctrokincsis. clectropolography. skinvision. SAE 4 x 9". 
Paral ab. DownlOn . Wilts. 

C.W.A.S. ALARM. Send now for the latest discount 
catalogue of Professional Burglar Alarm Equipment. 
C.W.A.S. Alarm, 11 Denbrook Walk, Bradford BD4 OQS, 
W. Yorks. Phone 0274682674. 

THE SCIENTIFIC 
WIRE COMPANY 

PO Box 30, London E.4 
Telephone 015311568 

ENAMELLED COPPER WIRE 
SWG 11b Soz 40z 
a to 29 2.76 1.50 O.BO 

301034 3.20 I.BO 0.90 
35 to 39 3.40 2.00 1.10 
40 la 43 4.75 2.60 2.00 
44 to 47 B.37 5.32 3.19 
48 to 49 15.96 9.5B 6.3B 

SILVER PLATED COPPER WIRE 
14 to 30 6.50 3.75 2.20 

TINNED COPPER WIRE 

20z 
0.60 
0.70 
O.BO 
1.42 
2.50 
3.69 

14 to 30 

1.40 I 
0.90 

Prices include P&P. VAT and Wire 
Orders under £2 please add 2Op. SAE for list. 

Dealer enquiries welcome. ---- -- ... . __ .. _ - -

3.B5 2.36 1.34 

PLEASE MENTION 
PRACTICAL WIRELESS 

WHEN REPLYING TO 
ADVERTISEMENTS 

SPECIAL OFFER SURPLUS STOCK TO CLEAR_ 
BULK PURCHASE_ 

100 

QUALITY REEL TO 
REEL & CASSETTE TAPE HEADS + MECHANISMS 

A NEW TAPE HEAD 
COULD TRANSFORM 
THE QUALITY OF 
YOUR TAPE RECORDER 
MEET OUR NEW C42RPS1S. THE HIGH PERFOIlM ANCE STE REO 
HEAD WITH S EPARATE RECORD & PLAYBAC K CHANNELS 
FOR IMPROVED DYNAMIC RANGE & RECORD MONITOR ING. 

POPULAR UNIVERSAL CASSETTE TAPE HEADS 
812-01 Mono Playback .................... £1 .89 C42RPH04 Stereo GLASS FERRITE R/P .. ' £11 .60 
812·02 Mono Retord/P\aybatk ....... £4.02 C42RPS18 Stereo TWIN GAP R+P ............ £25.21 
824-01 Stereo PlilybKk ................... 0 .30 E12·09 Mono/stereo erilse ...... . ....... £ 1.85 
824-02 Sareo Rtcord/Plbk... ..£6.66 822·02 Twin Y.r track RIP .... ...................... £ 5.97 
824-07 Stereo RIP, (DolbV Stsm) ...... £7.87 C44R PH03 Quad Y. trick RIP . £13.17 
C42RPH20 Stereo SENDUST RIP .... £9.28 C44RP2ESOl QUild % trilck combined 
C42RP1 ESOl Stereo combined RIP + ErHll w '" 

R/P+ ErlW. ............ _£10.93 C22ES02 Twin half track eme. 
SENO FOR OUR TAPE HEAO CATALOGUE 50p 

.. aNaLlifH 
THE MONOLITH ELECTRONICS CO. LTO. 
517 CHURCH ST .. CREWKERNE. SOMERSET. ENGLAND 104601 '4321 

PLEASE ENCLOSE 
lQctP&P'o'II TH 
ORD ER 

All PRICES 
VA T 

Qty. 
B- 2 114 
B-4116 
1 - 270B 
1 - 2716 
1 - 2114 
1 - 4116 

10 -7B05 
10-7B12 
10-7B15 
10-7905 
10 -AC127 
10- AC12B 
10 -A0 149 
10 - A0161 

Pence 
1700 
1800 

320 
550 
250 
250 
500 
500 
500 
450 
t80 
1S0 
500 
250 

Qty. Pence 
10 -A0162 250 
10-BCt07 BO 
10 -BC t09 BO 
10-B0131 250 
10 - BOt32 250 
10 - B01 35 220 
10 -B0 137 210 
10-B0139 210 
10 -BF1BO 200 
10 - BF25B 200 
1O-8FY50 150 
10- BFY51 150 
10 - BT106 650 
5- BU205 400 

Qty. Pence 
5 - BU20B 500 
5-Cl060 130 
5 - OL704 300 
5 - OL707 600 

10 - LM 3BO 650 
100 - NE555 1900 
10-0C29 SOO 
10-0C35 900 

5 - R2540 600 
5 - TBABOO 2S0 
5 - TBA920 550 

10- TtP41 250 
5 -7414 200 
5 -7442 200 

MAIL ORDER ONLY 

Qty. Pence 
1O-74730C 180 
10-7474 250 
5-74B5 400 

'0-7493 250 
5 - 7495 250 

to-74107J 200 
5-74119 500 
5-74141 190 
5-74157 300 
5-74175 250 
5-741BO 350 
5-741B2 350 

10-2N5061 100 

Please add 30p P&P and VAT at 15%. Govt. Colleges. etc. Orders 
accepted. Quotations given for large quantities. 

SUNMIT ELECTRONICS 
96 PEEL ROAD, WEMBLEY, MIDDLESEX, ENGLAND. 

Tal. 01-9081928_ 

TV SPARE PARTS 
& COMPONENTS 

The Practical Wireless TV Sound Tuner. 
Still unsurpassed! Parts still available. Price 
List. copy of original article supplied on request. 
(cost of set of parts £28.40 incl. pip & VAT) 

Callers still welcome at shop premises. 

MANOR SUPPLIES 
(Tel. 01-7948751) 

172 WEST END LANE, LONDON NW6. 
(near W_ HampsteadJubilee and British Rail Stations)_ 
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30 VOLT RANGE (Split Soc) 

12Vor 15V-0-15V. 

Ref. 
1\2 
79 

3 
20 
21 
51 

1\7 
88 
89 
90 
91 

Amps 
30V 15V 

.5 1 
1 2 
2 4 
3 6 
4 8 
5 10 
6 12 
8 16 

' 0 20 
12 24 
15 30 

IIoltages stated are on full load 

Continuous Ratings 
60 VOLT RANGE (Split Sac) 
Pri 220/240V sec 0 -24-30-40-48-
60V. Voltages available 6, 8. 10. 12, 
16 , 1 e, 20. 24, 30, 36, 40, 48 , 60 or 
24V-0-2 4V or 30V-0-30V. 

AUTO TRANSFORMERS 
Volt ages available: 105, 
115. 190. 200. 210. 220. 

OTHER ITEMS AVAILABLE 
230. 240. for step up and AVO TEST METERS 
step AVO 8 MKS. l atest Model £106.40 SPECIAL OFFER 

ReI. (Watts , f P&P AVO 7 1 £43.10 Muitimeter 20KO BN 
113 - 15 2.73 0 .81 AVO 73 £58.60 - w i th comb i ned 
64 80 4.41 1. 10 AVO MM5 minor £36.90 

1 nI 'esW 
93 1500 25.61 OA AVO DAl 16 Digital £108.90 160 x 97 x 40mm 
95 2000 38.31 OA AVO BM7 M egger £58.60 £8.50 P & P f 1 -00 

Amps 73 3000 65.13 OA AVO Clamp M eter to 300A £59.10 VAT 15% 
Ref BOV 30V Price P&P All Avos M eggers and accessories available. ,-.J.---------I 1 :::8 ·0. tt5.220. 240 ps.p £1 .32 VAT 15% Alarm : ul"a-

m i H1 END OFLINE OFFERS 
50 VOLT RANGE (Split Sec) £4.50 P&P 66p+VAT. Size 75x78mm 

: H : 50 60p .• =£-4.-5:...8- -----1 

92 

Price 
2.90 
3.93 
6.35 
7.39 
8 .79 

10.86 
12.29 
16.45 
18.98 
21.09 
24.18 
32.40 

P&P 
0.90 
1.10 
1. 10 
1.31 
1.31 
1.52 
1.67 
1.89 
1.89 
2.24 
2 .39 
O.A. 20 40 

Ref. SOV 25V Price P&P '-___________ -1 M708 - 6k to 30 ma tching 
102 5 1 3.75 0.90 r Swat! 9Op40p P .W. Purbeck osc iloscope transform er 250-0-250: 

1 1 U9 63V 129V £8·42 (104 
R e' 12V Price P&P M1020- 0-240V 1-_______ I_a_u'_h_o_r_ap_p_r_o_ve_d_I __________ ......, 

107 612 16.37 1.89 96 75p30p Soldering Iron - 25Wto BSspec.£1.75 P&P30p .VAT 
71 2 1 3·86 0·90 M1126 - 120/2 40V : 9-0-9V 71 p . De-Solder Pumps - Spring lo aded with quick action 

109 1224 32.88 O.A. 6 5 5 button rele ase forone handed working. 
MAINS ISOLATORS (SCREENED) 70 6 3 6.99 1. 10 15V RANGE O-eTap (7.S-0-I .SVI Large £5 ·10 P&P 35p , VAT Sma ll £4 ·75 P&P 30p • VAT 

500 ,n A 2.30 Replacernent tips Small 65p ' VAT. Large 86p ; VAT 
give 55. 60. 110, 115, 120,125, 175. 116 12 6 9.89 1.52 17:' l A 3 ·26 0·90 
'80. 220.225. 230.235.240 17 16 8 11.79 ' .52 173 ' A 3·950 ·90 
Re! VA Price P&F 115 20 10 15.37 2 .39 17;.J 3A 4·13 0 ·99 

Metal Oxide Resistors - tW 5% £1 .00 per 100. 
3900/ 4700/ 5100/5600/820 0 / 1 K/ 1 K 1/ 1 K2 / 1 K6 ;% g; 9;6 j6 .. 

NEW RANGE Crone 
1 KB/ 2 K/ 2 K4/ 3 K/ 16K/ 20K/ 22 K/ 24K/4 7 K/82 K/ 1 OOK 
110KI120/ 120K/ 130K/ 180K/220K/ 270K/300K 

152 250 14·61 1·73 Ref mA Volts £ P&P 
'53 3S0 18·07 2 · 12 238200 J.{)-3 2.830 ·63 
'54 500 22·52 2-47 212 'A. lA 0 ·6 . 0-6 3 .140·90 
155 7S0 32·03 O.A 13 100 9 -0 -9 2.350 ·44 
156 1000 40·92 O.A 235 330.3300-9 . 0·9 2.190 ·44 
15 7 1500 56·52 O.A 207 500.500 0 ·8 ·9 . 0 -8-9 3.05 0 ·8S 
158 2000 67·99 OA 208 'A. 'A 0 -8 -9 . 0 -8 -9 3 .880 ·90 
'S9 3000 95·33 OA 236200. 2000. 15.0- 15 2.190 ·44 
·Pri 0 -220 -240V Sec 115 or 240V 214 300. 300 0-20. 0 -20 3 .080 .90 

I-sl_a_,e_,_ec_. _' O_'I_S_" ..:Q_u'_,e_" _-=-===_-l 1(2C) 0·90 
CASED AUTO TRANSFORMERS 5 .091 . 10 

240V cab le in 115V USA flat pin outlet 203 500.500 0 - 15-27 -0 - 15-27 
VA Price P&P Re! 4.391 · 10 

TRANSFORMERS line 

2 windings 0-36V-48V/36V-
0-36Vm 48V-0-48V 72V 
,;)r96V. 

Amps 

10 
2.0 
3.0 
4.0 
5 .0 
6.0 
8.0 

ReI 
430 
43 , 
432 
433 
434 
435 
436 
437 

Price P&D 
4 .88 0.76 
8 .12 0.99 

13.35 1.31 
16.17 1.40 
20.65 2.11 
29.30 2.47 
36.89 OA 
40.03 OA 

US? instead of Carbon Film (lOO's only) lOp P&P+VAT 
PANEL METERS MAINS ELIMINATORS 

.1 J 'll'" .1 311l f!1 8 2 ,'1111 18 111 11' Plugs into 13A socket 3V .. , 100ma 
o SO t',\ 6.20 0 
o 5·95 0 500,LI A 
l1 1 IT ,.... 5.95 ·J 1 'l, A 
o 3Ll V 5·95 0 30V 

VU ind Panel40mmx40mm 
48mm x 45mm 250,uF fsd or 
VU edge SV041 cenlre 
zero 250,uF £2·60 
Car riage 76p VAT 15% 

6· 70 or 6. 9. 12V SI 300ma £4.60. P&P 

:: V:;,,::!CRT"';O-G-E-R-EC-T-I-F-I E-R-S--I 
100V 25A £2·86 500V 
200V 2A £0·52 PM7A6 
200V 4A £0·75 12A 

£3·75 
P&P 17p· VAT 

20 6·55 1·03 56W 204 lA. 'A 0 - 15 ·27 -0 - '5 ·27 
75 8·50 1 ·31 64W 6.54 1·1011------------

'50 11·00 1·31 4W 23950 ' 2 ·0·'2 2 .880·37 
Barrie Electronics Ltd. 

250 13·39 '.67 69W 
Split Bobbin Type 
0- ' 2 - ' 5-20-24-30V 

500 20·13 '.89 6 7W 
1 K 30·67 2 .65 84W Send 20p stamps for Catalogue Prices 

correct 1/ 12/80. 
Ref 009 1 Amp £2·98 P & P ( 1 10 
Ref010 2 Amp £4·62 P & p ( 1·10 

3, THE MINORIES. LONDON EC3N 1BJ 
TELEPHONE : 01-488 3316/7/8 

NEAREST TUBE STATIONS AlDGATE & LIvERPOOL ST 
'500VA 42 ·82 OA 93W 

TTL. BY TEXAS 74221 160p 74LS192 140p 74C157 250p LINEAR I.C .• TRANSISTORS I TIP41C 71p 2N3866 !lOp DIODES 
7400 I'. 7497 'lOp 74251 140p 74LS193 140p 74CI60 155p AYI-0212 600p MC1496 lOOp AC127/8 20p BFY51 /2 22p TIP42A 70p 2N3903/4 lip BY127 12p 
7401 U. 74100 130p 74259 2SOp 74LS195 140p 74C161 155p AYI-1313 IiIp MC3340 120p AD149 70p BFY56 J3p TlP42C 12p 2N3905/6 20p OA47 9p 
7402 14p 74104 15p 74265 lOp 74LS196 nop 74C162 155p A Yl-SOSO 2120 MC3360 1:IAD A0161 /2 45p BFY90 lOp TIP2955 71p 2N4036 65p OA81 15p 
7403 ' ... 74105 6Sp 74278 2!1Op 74LS221 lOOp 74C163 1SSp AY5- 1224A 225p MK50398 150.1> BC107/8 11p BRY39 45p TIP3055 70p 2N4058 /9 12p OA8S ISp 
7404 ' ... 74107 34p 74279 140p 74LS240 HSp 74C164 120p AY5-1315 600p NI:.531 '00p BC109 11p BSX19/20 20p TlS43 34p 2N4060 12p OASO 9p 

7405 lip 74109 SSp ' 74283 IlOp 74LS241 17Sp 74C173 nop AY5-1317 710p NE543K 225p BC147/8 9p BU105 IlOp TIS93 lOp 2N4061/2 lip OA91 9p 
7406 32p 74110 SSp 74284 400p 74LS242 .75p 74C174 lSOp AY5-1320 320p NE555 25p BC149 lOp BU108 2SOp ZTX108 12p 2N4I23 /4 22p OA95 9p 
7407 32p 74111 70p 74285 400p 74LS243 HSI1 74C175 210p CA5019 lOp NE556 70p BC157/8 lOp BU205 220p ZTX300 ".lp 2N4125/6 22p OA200 9p 
7408 lip 74116 200p 74290 1 SOp 74LS244 ..... 74C192 lSOp CA3046 70p NE561 B 425p BC159 11p BU208 240p ZTX500 lSp 2N4289 20p OA202 lOp 
7409 lip 74118 130p 74293 1S0p 14LS245 210p 74C193 lSOp CA3048 225p NE562B 4Z5p BC169C 12p BU406 14Sp ZTX502 lip 2N4401/3 27p lN914 4p 
7410 ISp 74119 210p 74294 200p I'IL':):l!)l ;<wp 74C194 2Z0p CA3080E 7Zp NE565 130p BC172 12p ZTX504 lOp 2N4427 90p I N916 7p 
7411 24p 74120 110p 74298 200p 74LS257 120p 74C195 110p CA3ll89E 225p NE566 155p MJ2501 22Sp 2N457A 2S0p 2N4871 60p lN4148 4p 
7412 20p 74121 21p 74365 150p 74LS259 H5p 74C221 H5p CA3090AQ375p NE567 H5p BC177/8 Hp MJ2955 lOOp 2N696 35p 2N5087 27p 1 N4001 /2 5p 

BC179 lip 
7413 lOp 74122 48p 74366 lSOp 74LS298 241p 4000 SERIES CA3 130E '00p RC4151 400p BC182/3 lOp MJ3OO1 225p 2N697 25p 2N5089 27p 1 N4003/4 6p 
7414 60p .74123 .... 74367 lSOp 74LS373 200p 4000 ISp CA3140E 70p SP8515 7SOp BCI84 Hp MJE340 ISp 2N697 45p 2N5172 27p IN4005 6p 
7416 27p 74125 5Sp 74368 lS0p liSp 4001 25p CA3160E 75p TBA641Bl1 BC187 lOp MJE2955 lOOp 2N706A 20p 2N5179 27p 1 N4oo6/7 7p 
7417 Z7p 74126 60p 74390 200p ·81lS95 ,- 4002 20p FX209 7SOp 225p MJE3055 70p 2N708A 20p 2NS191 I3p 1NS401 /3 Up 
7420 Hp 74128 75p 74393 200p 81LS96 .- 4006 95p ICL7106 925p TBA800 lOp BC212/3 11 p MPFI02 45p 2N918 lOp 2N5194 lOp 1 N540417 19p 

7421 40p 74132 7Sp 74490 225p 81LS97 ,- 4007 25p ICL8038 l40p TBA810 lOOp BC214 Up MPF103/440p 2N930 lip 2N5245 40P ZENERS 
7422 22p 74136 lOp 74 LS 81LS98 ,- 4008 lO p LM30lA lip TBA820 lOp BC461 lip MPF105/640p 2N1131/2 20p 2N5296 55p 2 ' 7V-33V 
7423 34p 74141 70p SERIES 8128 230p 4009 40p LM311 nop TCA940 175p 

BC477/8 lOp MPSA06 lOp 2N1613 25p 2N5401 50p 400 mW 9p 
7425 lOp 74142 200p 74LSOO 14p 9301 lSOp 4010 50p LM318 200p TDA4500 210p 

SOp MPSA12 SOp 2N1711 25p 2N5457/8 40p lW 15p 
7426 40p 74145 lOp 74LS02 lip 931)2 H5p 4011 tSp LM324 70p TOA1004 '2", 

BC547B Up MPSA5632p 2N2102 SOp 2N5459 40p SPECIAL 
7427 34p 74147 IlOp 14LSQ4 ' ... 9308 3Up 4012 lip LM339 lOp TDA 100B lOOp 

BC549C lip MPSU06 a3p 2N2160 nop 2N5460 40p OFFERS 
7428 lip 74148 1S0p 74LS08 22p 9310 275p· 4013 SOp LM348 95p TOA1022 600p 

lip MPSU56 76p 2N22 19A lOp 2N5485 44p 100+ 741 
7430 Hp 74150 lOOp 74LS10 2ep 9311 275p 4014 U p 

BC559C lip 2N2222A 2ep 2N6027 4Ip £16 
7432 lOp 74151A 70p 74LSI3 310 9312 160p 4015 LM317 HSp XR22e6 400p BCY70 lip OC28 130p 2N2369A 30p 2N6247 IlOp 100+ 555 

9314 Up LM380 75p XR2207 400p OC35 130p 
7433 4lIp 74153 70p 74LS14 7", 165p 4016 45p LM381AN lSOp XR2216 675p BCY71 /2 22p 2N2484 lOp 2N6254 130p £20 
7437 35p 14154 lOOp 74LS20 22p 9316 225p 4017 B0131 /2 SOp 2N2646 SOp 2N6290 6Sp 100+ 

9322 lSOp Up LM389N 140p XR.240 400p BDY56 200p R2008B 200p 
7438 35p 74155 !lOp 74LS22 21p 4018 IIp R2010B 200p 2N2904/5A 30p 2N6292 6Sp RCA 2N3055 
7440 Hp 74156 !lOp 74LS27 lip 9368 200p 4019 45p LM709 31p ZN414 lOp BF200 2N2906A 2<p 2N128 120p £3& 
7441 70p 74157 70p 74LS30 22p 9370 ZOOp 4020 lOOp LM710 SOp ZN424E 135p BF244B 35p TIP29A 4lIp 2N2907A lOp 3N140 lOOp BRIDGE 
7442A SOp 74159 110p 74LS47 lOp 9374 200p 4021 HOp LM733 lOOp ZN425E 400p BF256B 70p TlP29C SSp 2N2926 Ip 3N201 110p RECTIFIERS 
7443 112p 74160 lOOp 74LS55 lOp 9601 1JIOn 4022 lOOp LM741 21p ZN1034E Zoop BF257/8 32p TIP30A Up 2N3053 30p 3N204 120p lA 50V 21p 
7444 112p 74161 lOOp 74LS73 SOp 9602 ..... 4023 22p LM747 70p 95H90 lOOp BF259 31p TIP30C aop 2N3054 65p 40290 250p 'A 100V 22p 
7445 lOOp 74162 lOOp 74LS74 4lIp INTERFACE 4024 SOp 1.M146 n: BFR39 27. TIP31A SIp 2N3055 4Ip 40360 40p lA 400V 30p 
7446A 13p 74163 1000 74LS75 SOp I.C .• 4025 20p LM3900 BFR40 27p TIP31C 62p 2N3442 UOp 40361 /2 45 p 2A 50V 30p 
7447A 70p 74164 ,00p 74LS83 HOp MC14BB lOOp 4026 130p LM3911 130p BFR41 27. TIP32A 61p 2N3553 24l1p 40364 lZOp 2A l00V 35p 
7448 lOp 74165 ,lOp T4LS85 lOOp MC1489 lOOp 4027 SOP LM4136 120 p BFR79 27p TIP32C 12p 2N3565 lOp 40408 70p 2A 400V 45p 
7450 Hp 74166 ,00p 74LS86 4lIp 75107 lSOp 4028 Up MC1310P lSOp BFABO 27p TIP33A lOp 2N3643/4 4Ip 40409 65p 3A 200V 60p 
7451 Hp 74167 200p 74LS90 60p 75182 230p 4029 lOOp MC1458 48p 8FR81 27p TIP33C lUp 2N3702/3 12p 40410 15p 3A 600V 72p 
7453 17p 74170 Z4lIp 74LS93 60p 75450 nop 4030 55p MCf495 4000 BFX29 lOp TIP34A IISp 2N3704/5 12p 40411 lOOp 4A l00V 9Sp 
7454 Hp 74172 7ZOp 74LS107 4Sp 75451 /2 72p 4031 200p BFX30 34p TIP34C lSOp 2N3706/7 12p 40594 97p 4A 400V lOOp 
7460 Hp 74173 120p 74LS112 lOOp 75491 /2 Hp 4033 1I0p VOLTAGE REGULATORS BFX84/5 lOp TIP35A 225p 2N3708{9 12p 40595 10Sp 6A 50V 90p 
7470 31p 74174 93p 74LS123 75p C.MOS I.C .• 4034 200p Fixed PI •• tlc TO·220 BFX86/7 lOp TIP35C 2IOp 2N3173 lOOp 40673 75p 6A l00V lOOp 
7472 lOp 74175 ISp 74LS132 lOOp 74COO 2Sp 4035 HOp lA + ve lA -ve BFX36 lOp TIP36A Z70p 2N3819 25p 40841 !lOp fiA 400V 120p 
7473 34p 74176 !lOp 74LS133 SOp 74C02 2Sp 4040 lOOp 5V 780. 60p 5V 7905 70p BFW10 lOp TIP36C 340p 2N3820 SOp 40871/2 lOp lOA 'OOV 200p 
7474 lOp 74177 !lOp 74LS138 60p 74C04 27p 4041 lOp 12V 7812 GOp 12V 7912 70p BF Y50 22p TlP41 A 6Sp 2N3823 70p 25A 400V 400p 
7475 SOp 74\78 lSOp 74LS139 SOp 74C08 27p 4042 lOp 15V 7815 60p 15V 7915 lOp 
7476 35p 74180 lOp 74LS151 lOOp 74Cl0 27p 4043 lOp 18V 7818 lOp 18V 7918 lOp RED LEDS I For full lis's please send SA E. 0' see 
7480 SOp 74181 200p 74LS153 SOp 74C14 lOp 40 .. 4 lOp 24V 7824 lOp 24V 7924 lOp 0.125" 12p 50 · lOp our full page advertisements in P.E., 
7481 lOOp 74182 lOp 74LS157 SOp 74C20 27p 4046 110p l00mA TO·IZ lOOmA TO.IZ 0.2"- 12p 50 · lOp E.T.I " Wireless World . 7482 Up 74184A lSOp 74LS158 nop 74C30 Z7p 4047 lOOp 5V 78L05 35p 5V 79LO:oJ lOp 
7483A lOp 74185 lSOP 74LSI60 lOOp 74C32 31p 4048 5Sp 12V 78Lf2 35p 12V 79Lf2 lOp 
7484 lOOp 74186 -74LS161 lOOp 74C42 HOp 4049 -15V 78Lf5 35p 15V 79LI5 lOp Please Bdd 30p TECHNOMAllC LlD 7485 110p 74190 lOOp 74LS162 UOp 74C48 2SOp 4050 .. p 
7486 34p 74191 lOOp 74LSI63 lOOp 74C73 75p 4051 lOp OTHER REGULATORS p&p Bnd VAT at 15% 
7489 " ... 84192 lOOp 74LSI64 lZOP 74C74 70p 4052 lOp LM309K 13Sp TBA625B !ZOp 
7490A ... 74193 lOOp 74LS165 lOp 74C85 200p 4053 lOp LM317T 200p TL430 .w Govt •• Colleges. etc . 
7491 31p 74194 lOOp 74LS173 110p 74C86 65p 4055 125p LM323K 625p 78H05KC ord era accepted. 17 BURNLEY ROAD 
7492A 

11p 
74195 95p 74[5174 HOp 74C90 95p 4056 135p LM723 37p 78MG12C ,-

7493A 74196 9Sp 74LS175 110p 74C95 130p 4059 600p Callers welcome LONDON NW10 36p 74197 lOp 74LS181 320p 74Cl07 n5p 4060 115p OPTO.ELECTRONICS 
7495A 70p 74198 lSOp 74LSI9Q lOOp 74C150 2SOp 4063 lZOp 2N5717 45p ORPf2 lOp ORP61 lOp MON·FRI 1.30·5.30 
7496 65p 74199 lSOp 74LS191 lOOp 74C151 260p 4066 55p OCP71 130p ORP60 lOp TlL78 70p SATURDAY 10.30 ••. 30 ' Tel: (01) 452 1500 Telex: 922800 
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WATFORD ELECTRONICS 
33/35. CARD(FF ROAD, WA TFORD, HERTS, ENGLAND 

MAIL ORDER. CALLERS WELC.OMf Te) Walford 40588/9 
ALL DEVICES BRAND NEW. FULL SPEC, AND FULLY GUARANTEED. ORDERS 
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS : 
CASH/ CHEQUE/ P .O •• OR BANKERS DRAFT WITH ORDER . GOVERNMENT AND 
EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCE PTED (TELEPHONE 
ORDERS BY ACCESS NOW ACCEPTED Minimum £10·00 pI ..... ). TRADE AND 
EXPORT INQUIRY WELCOME. P & P ADD 40p TO ALL ORD ERS UNDER £10·00. 
OVERSEAS ORDERS POSTAGE AT COST. 

TRANSISTORS BC477 40 8U208 200 ZTX107 11 N5458 311 LS124 180 
AC125 35 BC5 16 40 E421 260 ZT X109 12 N54B5 311 LS125 4S 
AC126 25 BC 5 17 40 MOBOOl 260 ZTX300 13 N5642710 LS126 4& 
AC127 25 BC547 14 MJ400 160 ZTX301 I. 2N5777 45 LS132 60 
AC12B 25- BC54B 14 MJ49 1 175 ZTX302 I. 2N6027 32 LS136 55 
AC14 1 30 BC549C 14 MJ2955 90 ZTX303 25 3N12 B 112 LS13B 70 
AC142 30 BC557 15 MJE340 54 ZTX304 17 3N140 112 LS139 70 
AC176 28 8C55B 15 MJE370 100 ZTX314 25 40311 60 LS151 90 
ACY17 70 BC559 15 MJE371 100 ZTX326 30 40313 125 LS153 85 
ACY18 70 BCY70 16 MJE2955 99 ZTX34 1 30 403 15 88 LS155 75 
ACY19 75 BCY71 18 MJE305 5 70 ZTX500 14 40316 85 LS157 70 
ACY20 75 BCY72 20 MPF102 88 ZTX501 15 40361 60 LS158 70 
ACY21 75 B01 31 48 MPF103 38 ZTX502 15 40362 60 LS1 60 90 
ACY22 60 BOI32 48 MPF104 38 ZTX503 18 40408 95 LS161 98 
ACY28 75 B0133 60 MPF 105 38 ZTX504 254041 1 280 LS162 110 
ACY39 85 B01 35 45 MPF106 40 ZTX53 1 25 40467 95 LS163 95 
A0149 79 B0 136 40 MPSA05 25 ZTX550 25 40468 60 LS164 115 
A0161 42 B0137 40 MPSA06 252N697 23 40594 90 LS165 1(5 
A0162 42 B0138 40 MPSA 12 322N698 40 40595 88 LS166 175 VAT :g m 

We .tock •. It pays to vi.it us. We are aituated behind Watford AF 139 40 80144 198 MPSA7Q 252N708 19 LS170 288 
Football Ground. Nearut Underground/ Br. Rail Station : Watford HiQh Str •• t . Open 1 
Monday to Saturday 9.a.m.-6 p.m. Ample Free Car Parking apace avadable . BC 107 10 80214 115 Qe2S 130 2N 11 32 24 LS 17 5 110 

... n gm m :g 4LS 
IOn. 15n.22n.27n 6p; 33n.47n,6Bn. 100n7p;150n,220n l0p; TRANSDUCERS 8C108B 12 B0434 55 0C41 120 2N1305 60 LSOO 13 LS191 95 

... _33:...0_n.:..., 4_7....:0_n_l_3P:.c;_6_8_0_n_19....:p ..... ;_I:...,,_2...c3P:.c;_I'-,,_5_4O_p:...;_2'_,,_2 _48_P:.... ___ --L_3_5_0_p_pe_'_p_ai_,, _...., gm 

g 1: 
19p; 1000 70p; 50V : 47 12p; 68 20p; 220 24p; 4 % 32p; 2200 9Op; 4OV : 4 · 7, 5.22. BC 140 30 BF115 35 OC70 40 2N2222A 25 LS05 23 LS 196 120 

VOLTAGE 
REGULATORS 
lA +ve 5V, 12V 
15. 18,24V SOp 
lA - ye S6p 
lOOmA -ye 5V 
6 . 8 . 12. 15V3Op 
, OOmA -ye Sip 
LM309K 135p 
LM317K 360p 
LM323K 835p 
LM723 38p 
78H05 595p 
78HG05 860p 
79HG 860p 
TB A6258 SOp 

BRIDGE 
RECTIFIERS 
lNScrv 20 
l Nl00V 22 
l N 400V 29 
21V50V 35 
21V400V 48 
2N600V 85 
6N100V 83 
6N400V 95 
10N200V 215 
10N600V 360 
25N200V 240 
25N600V 395 
BY164 s.a 
VM18 OIL 50 m BC142 30 BF 167 29 OC71 40 2N2369A 17 LS08 22 LS197 85 

47 100 9p; 125 12p; 220 13p; 470 20p; 680 34p; 1000 27p; 1500 31p; 2200 36p; gm :8 t m9 f-------1 
100"F 85p; 70V : 4700 245p; 54V: 3300 198p; 2200 139p; g gm t§g 

50V:3300 154p; 2200 110p; 40V: 4700 160p; 25V : 10.000 320p; 15,000 345p. BC148B 10 BFI97 12 0C82 50 2N2907A 26 LS 13 40 LS244 195 
BC 148C 10 BF1 98 16 OC83 40 2N2926G 10 LS14 60 LS245 350 

TANTALUM BEAD CAPACITORS: POTENTIOMETERS : Ca,bon T,ack BC149 9 BF199 18 0C84 40 2N3053 26 LS 15 40 LS251 130 

Sin91e 29p :: tm n 
,bO switch 

4Op; 100 75p;10V: 15.22 2;rp;33.47 5KOl02M O Oualgang 88p BC158 10 BF244B 30 TIP29 34 2 N3702 10 LS 2 7 35 LS261 450 
35p; 100 55p. lWWi,ewOund500-20K IISp BCI59 11 8F256 35 TlP29A 36 2N3703 10 LS28 35 LS266 75 

""'P:":O"'L'-Y-E:":ST:"'E-R":'(-M-Y-LA-R-'-C-A-PA-C-I-T-O-R-S-: --r-S-L-ID-E-R-P-O-T-E-N-TI-O-M-E-T-E-R-S------i 19 19 tm 
l00V; lnF, 2n. 4n. 4n7, 10n 6p; 15nF. 025Wlogandlinearvi-llues60mmlrack BC l 6BC 10 BF259 35 TIP30 48 2N3706 10 l S33 35 LS2BO 250 
22n. 30n, 40. 47 7p; 56. l OOn, 200 9p; 5KO 500KO S;ngle ga ng 70p BC I69C 10 BF274 42 TIP30C 58 2N3707 10 LS37 30 LS283 90 

SCR. 
THYRI8TORS 
lN20fJV s.a 
51V100V 32 
51V400V 40 
5N600V 48 
8N300v 80 
81V600V 95 
121V400V 95 
12N800V 188 
8Tl06 160 
BTl16 180 
Cl060 38 
TIC44 24 
TIC47 35 

50V:470nF I2p. 10K0500KOOualgang 110p BC170 15 BF336 40 TIP3 1A 45 2N3708 10 LS38 35 LS290 130 
.... C-E-R-A-M-IC-C-A-P-A-C-I-T-O-R-S-5-0-V----I Self51 ick g,adualed Al um. Bezels 36p 11 19 t §!g m TR' IACS 

A 05 I 10 I 4 BCI77 20 BF595 39 TIP32C 60 2N3711 10 LS47 85 LS298 215 
PRESETPOTENTIOMETERS BC178 20 BFA39 23 TIP33A 65 2N3771 179 LS51 25 LS299 420 3Nl 00V 48 

2N4444 130 

g BC179 20 BFA40 23 TI P33C 78 2N3772 195 LS54 30 LS323 325 
POLYSTYRENE CAPACITORS 0 .25W 2500. 4 7MO VeIl lOp BC181 20 BFA41 23 TIP34A 74 2N3773 270 LS55 30 LS365 65 
10pF 10 lnF. 8p 1·5nF 10 12nF, lOp. BC182 10 BFA79 23 TIP34C 88 2N3819 22 LS73 45 L5366 65 8Nl00V 

BB CC118843 1100 BB FFAA8801 24 TIP35A 160 2N3822 130 LS74 35 L5367 65 
RESISTORS- 5% ca,bon. High Slilb. 25 TIP35C 185 2N3820 45 LS75 45 LS368 90 "" 

Val . 1-99 l OO . 13 m BC182L 10 BFA98 m mm tm mn 1;g 
o 25W202 -4M7 E24 2p lp TlL211 18 120 19 26 TIP41A 55 2 N3903 18 LS83 105 LS375 150 12N800V 135 
05W 202-5M l E1 2 2p lp TlL212Ycl 18 ORP12 86 8C 187 26 BFX85 28 TIP41B 68' 2N3904 · 18 LS85 80 LS377 199 16N400V 105 
IW 202 - 10M E12 5p 3p 2" Aed 14 2 N5777 45 BC212 10 BFX86 28 TlP42A 60 2N3905 15 LS86 38 LS378 140 16N 800V 220 
2% Metal Film 100-1 M E24 6p 4p 2" Grn. Yel 18 InfraR edEmit. BC2 12L 10 BFX87 28 TIP42B 75 2N3906 17 LS90 50 lS379 215 25A/400V 185 

each type not mixed values. R!: 91 l:L 1 I-T_2_8_00_0 __ 1_20-l 

VEROBOARDS : 0 1· 'VO'Boa,d 150p rT_'_L7_8 ____ 60--1 tm7 25p 
CI.d Plain ' OIP' Boa,d 330p 3· + 1 Aed 0' Gm 150 CRYSTALS BC307 B 15 8FY8 1 120 TI S43 32 2 N4871 55 LS 109 75 74LS447 195 f-=--=------=--:-I 

2' 3'" 66 47 VS' 144 5"C Calh 115 100KHz 300 BC308B 16 BAY39 40 TIS44 45 2N5172 18 LS112 40 74 LS490 245 
21 ; 5,1 p e,o I"p p 5"CAnod 115 455KHz 370 BC327 15 BSX20 20 TIS45 45 2N5179 45 LS 1 13 75 74LS668 105 15 
31>3 '" 75p PROTO - DEC. 6" C Cal" 180 1 MHz 295 BC33B 15 BSY95A 25 TIS88A 50 2N5191 75 LS 1 14 40 74LS670 270 8Yl00 24 
31 x5,1 86p 72 VelOblock 375p 8"0,an ge 275 1008M 295 BC441 34 BU 105 170 TIS90 30 2N5305 24 LS122 70 74LS673 750 BY1 27 12 

....,8_u....:'g:...'a_
p
_h_l _0 _se_

g
_. _2,.25-'._1 _6_M_H_Z_--,,3_9_

5
.L.:B:.:;C:..:4.::.6 .:...1 2: 

Spollacecune, 107p Bimboa'd 1785p LlNEARIC '. LM30 1A 26 S5568 275 41 16 - 16K 295 TTL 74 2:g !In 12 
Pin inse"ion 1001 147p m m8 m (TEXAS) ro m 185 4175 120 OA81 

710 ' 67 LM318 240 SN 76003 N 240 6522 570 7400 11 3 57 74 188 310 4032 125 4194 115 OA85 15 
733 75 LM3 24 50 SN760 13 N 170 6532 795 7401 11 4 85 74190 130 4033 175 4 408 790 OA90 8 

COPPER CLAD BOARDS 7418pin 17 LM339 70 SN76018 148 6551 785 7402 11 5 70 74191 120 4034 213 4409 790 OA9 1 8 
Fibre Single - Double- SABP 747C 14 78 l M348 90 SN76023N 170 6800 650 7403 14 6 80 74192 120 4035 95 4410 750 OA9S 8 
Glass sided sided 9 5" x B 5" 748C 8 pin 36 l M349 115 SN76033N 195 6810 360 7404 14 97 176 74 193 120 4036 275 4411 950 OA20a 8 
6 " <6" 90p 110p 95p 7538p;n 185 LM379 415 SN76115N 115 6821 500 7405 18 100 130 74194 102 4037 115 4412 1250 OA202 8 

__ _____ m l:g 1;; ::; m ; 
FERRIC AY- I-13 13A 660 LM381AN 195 SN7 6477 175 8080A 499 7408 17 107 34 74 197 88 4040 85 4422 lN4001 12 5 
CHLORIDE DALOETCH AY- I - 1320 225 LM38 2 125 SN76660 120 8085A 1195 7409 201 09 60 74198 160 4041 80 4433 995 lN400314 6 

1--_' mmAXl m m !gg mg 850 
SOLDERCON AY-I-6721 /6 210 LM389 99 TAA661A 155 81LS97 125 74 12 20 112 70 74247 151 40 44 80 4450 lN4 148 4 
PINS VEROWIR 1NGPEN AY·3- 1270 840 LM733 75 TA0100 159 8251 700 7413 32 1 16 180 74248189 4045 175 445 1 3Nl00V 15 

• SpOOl 285p AY-3-8500 390 LM I458 45 TBA120S 70 8253 1275 7414 38 118 85 74249189 4046 96 4452 3N400V 18 
... ______ m 

DILSOCKETS EDGE 
CONNECTORS 

AY-5- 1230 450 LM39 11 125 TB A641 -AI 21 BT9 5 N 160 7420 191 2 1 35 742732674049 35450 1 28 6N400V 50 
AY-5-13 15 595 LM3914 240 BXI 0' BXll 250 8T97N 150 7421 38 12 2 50 74278 249 4050 3

8
8
6 

44550023 10
6

5
5

, 6- N- 8- 0-0-V-_65-1 
Low Wile 156 AY-5-1 317A 639 LM3915 240 TBA651 190 AY-3- 1015 420 7422 25 123 65 74279 99 4051 r-

8pin m m 1 

mmo :: m 1;g gg 2:g 
lSpin 1Sp 52p 22Sway 165p 160p CA3014 151 MC1304P 260 TCA965 120 M C144 11 950 7428 351 36 65 75451 70 4056 135 451' 98 m 1m m 575!m 

AO -3 -25 13U6oo 75492 lm 
36 . 105 CA3035 235 MCI596 225 TDA2020 320 RO-3 -2513L 7438 32 145 90 4062 995 45 16 90 

______ ___i ;g SFF96364E ;gg CMOS. 
DENCO COILS B9AValve Base 40p CA3046 71 m 820 1 1: ;g 
Dual Purpose 'O P' ROT2 lOOp CA3048 214 MC3401 52 Tl072CP 90 1050 7444 116 153 70 4002 15 '4069 22 452 1 210 
VALVE TYPE RFC 5 chokes 120p CA3059 195 MC3405 150 TL074CN 140 TM S60 11 365 7445 105154 120 4006 86 4070 25 4522 150 
Aanges : 1·5 BI YI RFC 7119mHI 133p CA3075 213 MFC6040 97 TL08 1CP 42 TMS9900J 3500 7446 132 155 75 4007 19 4071 25 4526 98 

.. R 13/ 14/15/ 16110P CA3080E 65 MK50398 635 TL082CP 70 Z80CPU 2 5 650 7447 72 156 75 4008 76 4072 25 4527 125 
1-5G'een 130p 1FT 18/ 16 116p m lm Z80ACPU4M825 !g96 199 
r · type (Transistor lFT18/465 132p CA3090AQ 375 MI'vl57160 520 TMS998QA 2000 ZBOPIQ 440 7451 20 160 99 4011 18 4076 85 4530 90 
Tun;ngl. TOCl 110p CA3 123 150 M5M5526 820 UAA170 ' 170 Z80API0 575 7453 20 161 99 40 12 24 4077 30 4531 130 

Ranges : 1-5 81 YI MW5FA 112p CA3 130 90 NE 5 15 275 UAA180 170 Z80CTC 440 7454 201 62 99 4013 43 4078 28 4532 120 
Ad. Whl. 128p MW/ LW5FA 134p CA3140 48 NE !;43K 210 XR2206 350 Z80ACTC 575 7460 20 163 99 401 4 80 4081 264 534 510 

ICL7106 795 NE !;44 185 XR2 266 750 745132 138 7470 40 164 120 4015 82 4082 25 4536 310 
ICL7 1Q7 975 NE !i55 22 ZN414 95 745138 240 7472 301 65 120 4016 35 4085 904 538 145 
ICL8038CC 340 NE 556 0B 55 ZN4 24E 130 74S158 240 7473 35 166 130 40 17 70 4086 90 4539 120 
ICM7205 1150 NE 56Q 325 ZN4 25 E 415 745188 210 7474 34 167 205 40 18 76 4089 150 4541 150 
ICM7215 1050 NE S6! 398 ZN1034 200 745189 158 7475 56 170 205 4019 42 4093 53 4543 150 
ICM721 6A 1950 NE562B 410 ZN1040E 685 745194 360 7476 40 172 375 4020 85 4094 210 4544 200 
ICM72 16B 1950 NES64 435 74S24 1 540 7480 52 173 110 402 1 90 4095 95 4549 395 
IC M72 16C 1950 NE 565A 120 COMPUTER 74S262 850 748 1 120 174 100 4022 85 4096 95 4553 399 
ICM7217A 790 NE 566 180 IC.. 745287 325 7482 75 175 82 4023 24 4097 340 4554 192 
ICM7555 89 NE 561V 170 2114-450n 175 74S288 210 7483 90 176 80 4024 60 4098 115 4555 85 
L0 130 452 NE 5 70 450 2 1 14· 300n 245 74S470 325 7484 99 177 85 4025 24 4099 150 4556 60 
LF3 56 90 NE 5 7 1 420 2708 350 745472 1150 7485 1051 78 110 4026 170 4160 115 4557 425 
LMIO 395 RC < 1360 110 2716-5V 450 745475 825 7486 33 180 90 402 7 45 4 161 115 4558 174 

JACKSONS VARIABLE CAPS . 
Dielec tric 0 · 2 ·365pF w ith slow 
100/ 300pF 20Sp motion Drive 4S0p 
500pF 250p 00-2 -208/ 176 395p 
6: 1 Ball Drive ., .. with slow 
4511 / 0AF 14Sp motion drive 410p 
Dial Drive 4103 C804 : SpF : 10 250p 
6 :1/36:1 775p 25pF 250p 
Drum 54 mm SSp 50pF 2S0p 
0-1 ·365pF 325p 100:150p F 335p 
00-2 ·365pF 39Sp 'L' 3x310pF 72Sp 
01·2 -500pF 550p 00·3 x 25pF 550p 

NOISE DIODE 
Z5J 180 

ZENERS 
2V7 to 33V 
400mW 8p 
3V3 to 33V 
13W 15p 

VARICAPS 
MVAM 1 15 158 
MVAM2 150 
BA102 30 
BB104 40 
BB 105B 40 
BB \06 40 

Switche8 
Knobs 
Tran8-
former8 
Computers 
Books etc. 
Stocked 
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A.H. Supplies ... 
A.J .H. Electronics 
Amateur Electronics . .. 
Amateur Radio Exchange 
Ambit International 
Amcomm Services 
Sambar Electronics B. 
Barrie Electronics 
Bib Hi- Fi Accessories ltd 
Bi-Pak ... 
Birkett J. . . . 
Bow8S Electronics C. 

INDEX 

Bredhurst Electronics ... .. . .. 
Sritish National Radio & Electronics School 
Brookes B. 
Bull J. 
Burneze ADV 
Cambridge Kits 
Caranns C. 
Catfonics Ltd . ... . .. 
Colomor (Electronics) Ltd . 
Cox Radio (Sussex) Ltd . 
C.R. Supply Co. 
Oalong Electron ics 
Electrovalue Ltd. 
Electra-Tech ... 
Electronic Mail Order 
G.M.T. Electronics 
Garex .,' .,' '.. .. 
Gemini Electronic Components . 
Gemini Communications .. . 
Golledge Electronics P.A. .. . 
G.T. Technical Information Service 
G2 Dym Aerials 
H.M . Electronics 
H.A.C. Shortwave 
H.T.E. Electronics ... 
Harversons Surplus Co. Ltd . 
Hea th Electronics 
Homebru Radio ... . .. 
Home Radio (Components) Ltd . . 
LC.S. Intertext ... 
I.L.P. Electronics 
Intel 
L.B. Electronics 
Lee Electronics 
Leeds Amateur Radio 
Lexton, Harvey . . 
Lowe Electronics 
M.C.W . Electronics 
Manor Supplies ... 
Maplin Electronic Supplies 
Marco Trading ... . .. 
Marshall A. (London) Ltd. 
Maurice Harknep Elect ronics . 
Merseyside Amateur Radio Supplies 
Microwave Modules 
Micro Systems . 
Mitrad ... . . . 
Modular Electronics 
Monolith Electronics 
Neosid . . .. . ... 
Northern Communications 
Orion Scientific Products 
Osmabet 
P.M . Components 

Progressive Radio 
Quartslab 
RST Valve Mail Order ... 
Radio Component Specialists 
Radiofon Telecom s 
Radio Shack ... 
R & TV Components 
Science of Cambridge ... 
Scientific Wire Company 
Solid State Security 
Sou thern Valve . . . . 
South Midlands Communications Ltd. 
Slephens-James Ltd . 
Sunmil Electronics 
Swanley Electronics 
Technomalic Ltd . 
Tempus 
Thanet Electronics 
V & F Smallcrah 
Van Karen Publishing 
Warwickshire C.C. 
Waters & Stanton 
Watford Electronics 
Western Electronics ... 
West London Direct Supplies 
Williamson Amplification 
Wilmslow Audio 
Wood & Douglas 
Z.L. Communications 

PROGRESSIVE RADIO 

78 
6 

73 
57 
,3 
24 
73 

,0, 
93 
89 
,2 

. .. " Cover 11 
9 8, 
7 

,00 
,00 
99 
8, 

4 
,00 
98 
90 
,0 
97 

8 
,0 
65 
78 
39 
98 
99 
98 

... ,00 
74. 96 

98 

" 78 
74 
,0 

. .. 4. 99 
8. 94. 95 

8, 
,2 
29 
90 
77 

2. 3 
30 

... ,00 
Cover IV 

. 96 
6 

99 
30 
65 
97 

5 
8 

,00 
39 . 
24 
,2 
74 

6 
30 
39 

,03 
74 

" 96 
.. 24 

68. 69 
,6 

'4. , 5 
,00 
96 
98 
23 
8, 

,00 ,0 
10, 

... ,2 
104, Cover III 

8 
98 
99 
85 

,02 
26 
96 

,00 
4 

30 
90 

ALL ORDERS DESPATCHED BY RETURN POST 
SEMICONOUCTORS. 2N5062 ('OOV 800mAI SCA 18p. 8X504 opto isolator 26p. CA3,30 
95p. T8A800 &Gp. Tag4443 SCA 45p. Texas A, 038 power trans. 50p. TDA' ,5, 25p. 
SWITCHES. Min. toggles. SPST 8 x 5 x 7mm 42p. DPDT 8 x 7 x 7mm 55p. DPDT cloft ,2 x" x 9mm 77p. HEAVY DUTY·DPDT 240VAC ,0 Amp 31p. PUSH TYPE. on' 6 x 6mm 
15p, push to break version 17p, MEACUAY (TILTI SWITCH . ' " x i " 35p. 
ANTEX SOLOERING IRONS: Models C'5. CX'7 and X25.11 £3.95 each. NSA"98 8t 
digit multiplexed displays, com. cath. with data sheet £1.4Sp. SPECIAL OFFER TIl209 Red 
LEo's 10 for 76p. 0 .2 " LEoS, red . yellow. green 10p each. 
LINEAA I.C:s. LM30040p, LM30 ' 55p, LM308 £1.30, LM324 £, .00, LM388 95p, LM358 
50p, LM386 90p, LM3900 aop, LM3909 75p, CA'3'0 £1.70, CA30,8 £1.00, CA3028 
£1 .30, CA3035 £2.20, CA3046 a5p, CA3098 9Sp, CA3 '30 9Sp, CA3'40 37p, MC'303 
£1.40, MC'3'2 £1.60, MC,330 £1 .40, MC1458 40p, NE550 £1.00, NE544 £1.40, NE565 
£1 .70, NE566 £1.70, TAA550 4Op, TAA621 £2.20, NE556 SOp, C,06D SCA 35p. 
GPO TELEPHONE DIALS £1 .00 (new ). "'ACKSONS C804 SOpf var. capacitors 50p each. 
TOOLS. 5 piece precision screwdriver set s. individual handles on ly £1 .01 set. 
JUMPER TEST LEAD SETS. 10 pairs of leads with insulated crocs each end 9Op. 
40KHZ TRANSDUCERS, AX/IX £3.50 pair. 
STC BREAK GLASS FIRE ALARM UNITS, new with mounting box £1 .60p. 
MINIATURE SOLID STATE BUZZERS. 2 vohages available. 6 or 12VOC 7Sp each. Loud 
12 volt buzzers 65p. 
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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Kawasaki z440 
Marathon 

Kawasaki's mid-range commuter now has 
more power ... but is it any better? 

HONDA 1981 SPECIAL 
A test from both ends of the extensive range, 
a look into the Euroservice scheme and the 
sporting future for Honda . 

SECOND HAND SPARES 
Does looking for a bargain mean looking for 
trouble ... we investigate this growing market! 

DAMP DISC DnERRENTS 
Do they live up to their name? 

SPORTS TOUR GUIDE 
How to get to the world's top sporting events. 

MARCH ISSUE 70p 
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ICOM in small 

, p 

. g § 

packages 
IC-ZE HandyTalky £159INCL. 
CHECK THE FEATURES 
FULLY SYNTHESIZED - covering 
144-145.995 in 4005kHz steps. 
POWER OUTPUT - 1.5W with the 
9V rechargeable battery pack as supplied 
- but lower or higher output available 
with the optional 6V or 12V packs. 
BNC ANTENNA OUTPUT SOCKET -
50 ohms for connecting to another 
antenna or use the Rubber Duck supplied. 

SEND/BATTERY INDICATOR - Lights 
during transmit, but when battery power 
falls below 6V it doesn't light indicating 
the need for a recharge. 
FREQUENCY SELECTION - by 
thumbwheel switches, indicating the 
frequency , 

+5kHz SWITCH - adds 5kHz to the 
indicated frequency. 
DUPLEX SIMPLEX SWITCH - gives 
simplex or plus'600kHz or minus 600 
kHz Transmit. 
HI-LOW SWITCH - reduces power out· 
put from 1.5W to 150mW reducing 
battery drain. 
EXTERNAL MICROPHONE JACK -
If you do not wish to use the built·in 
electret condenser mic an optional 
microphone/speaker with PTT control 
can be used. Useful for pocket operation. 
EXTERNAL SPEAKER JACK - for 
speaker or earphone. 
This little beauty is supplied ready to go 
complete with nicad battery pack, 
charger , rubber duck. 

IC2E OPTIONS 
BATTERY PACKS CHARGERS ETC 

ICBP3 9 VOLT PACK (AS FITTED) £15.50 IC-DCl 9VOLT REGULATOR PACK £7.50 
REPLACEMENT 

IC-CPl CAR CHARGER LEAD WITH £2_75 
ICBP2 (7.2 VOLT) (1 WATT) £22.00 CIGAR PLUG 

ICBP4 EMPTY CASE (WILL TAKE SIX £5.00 IC-BC25 CHARGER FOR BP3 AS £3.70 
'AA' SIZE NI-CADS) SUPPLIED 

ICBP5 11 VOLT PACK (2-3 WATTS) £30.50 iC-BC30 DESK TYPE FAST CHARGER £34.00 
FOR ALL NI-CAD PACKS 

It will seduce you in it's own way 
the ICOM IC Z51E 

only 
£479INCL. SEND FOR TECHNICAL DETAILS 

143 RECULVER RD., 
BELTINGE, Thanetfor ,- .JIICOMI HER NE BAY, KENT. 
Tel: 02273/63859 

VISA -
PublishcJ on approximately the 7t h of each month hy IPC Magazines Limited .. Wcslover House. West Quay Road. POOL!:. Dorset 1nl IS IJ G. Printed in England hy Chapel River Press. Andover. Hants. Sole Agents 
ror Australia and New Zt:aland--Gordon and Gotch (.Asia) Ltd.: South Afnca-Central Agency Ltd . Suhscription!'> INL,\ND and OVERSEAS £11·80 payahle to lPC Services. Oak field House. Perrymount 
Road. Havwa rd s Heath . Sussex. PRACTICAl. WUU:l.ESS IS sold subject 10 the following conditions. namely that it shall withoul Ihe wrinen consent of the Puhlishers first having been given. be lent. resold. hired out 
or otherWise disposed of hy way of Trade .al more than the recommended selling price shown on Ihe cover. excluding Eire "'here .the sell ing price. is subjec t to V.A.T. and that it shall not be lent. resold. hired out or 
otherwise disposed of in a mutilated condition or in any unaut horised cover by way of T rade or affixed (0 or as part of an y puhhcaliun or ndverusing. literary 9r pictorial matter whatsoever. 
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IC-255E 
An experts 

mobile choice 

25 Watts - 5 Memories - Scanning- 600kHz 
AND User Selectable Repeater Shift - Full Coverage in 5kHz or 25kHz Steps. 

• Crystal controlled Tone Burs t 
• Full band coverage - ex tendable to 14BMHz if required 
• Fo ur digit LED display 
• 25 Watts output or lW low power 
• A superb receiver using grounded gate FET front end 
• 5canning over a user programmable range 

Memory scan 
• Stop on empty or busy channels 
• Tuning in 25kHz or 5kH z steps 
• 5 Memories - retained while the power is connected to the r ig • 

Built-in 600kHz Repeater Sh ift 

Alternative programmable sh if t 
Reverse Repeater fac i l i t ies 
RIT C: 3kHz for th o se off channel sta t ions) 
Scan control Irom the micropho ne (opti o nal mic avai lable) 
Good loud aud io 
Opt ically coupled tuning be tween con tro l k nob and CPU 
Multiway 24 p in oocket on back for tO uchpad , computer , or ex ternal contro l 
Rugged modula r PA (Guaranteed o f course" 
Mobile mount wh ich ca n be padlocked 
Up-down scann ing m icropho ne avai labl e 

CAN YOU RESIST SUCH A TEMPTATION 

EnjoyVHFmobile 
at it's best-IC-260E 
The IC-260E offers such extras as full frequency read 
out, upper and lower sideband, and scanning as well as 
FM and CW. Thus, it makes an ideal base station, when 
used with a DC power supply, as well as a mobile. Now 
supplied with up-down scanning mic. 

£339INCL. SEND FOR TECHNICAL DETAILS 

AGENTS (PHONE FIRST - All evenings and weekends only, except Burnley) 
Scotland Jack GM8GEC (031·665·2420) Midlands Tony G8AVH (021 ·3292305) 
Wales Tony GW3FKO (087427721 North West Gordon G3LEQ (Knutsford (05651 40401 
Burnley (0282384811 

m:mr.mIiID 
V!S4 -
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Make it for a Song! 
J J;J 0 JJj J jJJJ JJJ4fJ d J ;J 

o 

The New Maplin in Matinee 
Amazing Value 

For Only £299.95 + £99.50 for cabinet if required. 

Easy to b uild . Latest techno logy -- means less 
cost, less components a nd 80% less 
wiring , Comparable with organs selling for up 
to .£1 ,00000 Two 49-note manua ls. 13-note 
pedalboard . All organ voices on 
drawbars. Preset voices: Ba njo , Accordion, 
Ha rpsic hord , Piano, Percussion . Piano sustain 
Sustain on both manuals, and peda.l board, 
Electronic rotor, fast and slow. Vibrato 
a nd Delayed vibrato, Reverb, 
Ma nual and Auto-Wah. Glide 
(Hawaiian Guitar Sound) , Single 
linger c hording plus memory , 30 
Rhythms l 8-instrument voicing, 
Major, Minor a nd Seventh chords. 
Unique wa lking bass lines with each rhythm. 
Unique countermelody line wi th each rhythm . 
Truly amazing value for money, Full construc-
tion details start in the March issue of Electronics 
& Music Maker on sale Feb. 14th . 

I 

T he comple le buyers' 'Juide 10 eleclronic 
componen ls, Wilh over 300 pages, it 's a 
comprehensive g uide 10 electronic 
components w it h thousands of 
photographs and i ll ustrations and page 
after page of inva luable data . Get a copy 
now - i t's the one catalogue you can 't 
afford to be without. 

-----------------Post th is coupon now for you r copy of ou r 1981 
cata logue price £ 1 
Please send me a copy of you r 320 pagE catalogue, I 
enclose £ 1 (Plus 25p p&p). If I am not c( 'mpletely 
satisfied I may return the ca talogue to y,)U and have my 
money refunded . If you live outside the UK send £ 1.68 
or 12 Interna tional Reply Coupons 
f enclose £ 1.25 . 

I Name • I Address • 

I I 
• PW381 J ------------------

M d p h n [l p(, l ronl c Supplies L ld 
All m,HII" PO Box 3, Ra yleig h, EsSt' x SS6 8LR 

S""I hend (0702 ) 554 155 Sedes (0702) 5529 t I 
Shurs 
J 59 161 K" ICJ SI Hammersrn"" . London W6 Tel" phone (0 I ) 748 0926 
284 Lunrl " n Ru,u l , Weslcldl onS",I . Essex , Teleph,"'" S" ulllPnd (0702 ) 55.lO0ll 
Both s itups (" lost,cI MO!l fLI Ys 

Catalogue now on sale in all branches of WHSMITH Price £1.00 
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