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NEW RANGE OF 
READY-TO-OPERATE 

EQUIPMENT AVAILABLE 

~ VHF 
~ COMMUNICATIONS 

NEW 
NORTHERN AGENT 

APPOINTED 

I 

We are pleased to announce that Sota Communication Systems Lld of 
Liverpool are now also appointed agents on the U.K. h is expected that 
they will anend many of the Northern and Sconish rallies with a display of 
items available. 

VHF Receiver- UKW101B- 10 channel scanning hand·hetd 2m receiver w11h 
1elescop1c whip, meads & charger. channel display by 7-segmeni 
LEO (102.50• .ials C2.50 ea. 
A lrbond Receiver - UKWB/ AM - 8 channel scanning receiver covering 
118 136MHz for mains or 12V operation (151.00 "- xtals (4.95 ea. 
1296MHz Transverter from 28MHz~300mW o/ P, 28dB gain on receiver, 12 volt 
opora1lon - Ct80.00. 
144MH> Linear Amplifier - SOW o/ P lo• IOW d•ive. S-Oleciable bias for 
FM / SSB- £112.50. 
Di1cone Aerial covefing 80 480MHz. 3 ·4d8 gain - £43.45. 
Polarl1etion Swhching Sox for horizontal, ver1ical, d.agonal and circular polarisa· 
11on hom 2m crossed yagis - £51 .80. 
Elevat ion Rotator KR500 for eleva11ng Deams when usmg OSCAR. EME c1c. 
Ct37.1S. 
Rotator Platform set - 10 increase loadm9 on KR400 and KR600 type rota1ors. a p.a1t 
of platforms w.ch an add1ttonal akgnmen1 bearing - C'S3.40. 

ALL PRICES INCLUDE VAT BUT PLEASE ADO Cl.00 CARRIAGE. 
New Eicpress Telex Service now available for uoms 10 be ordered hom 
Germany- Wrne 10 VHFC at Walhng1on for derails. 

COMPONENTS 
FOR 

MULTIMODE 1600 TRANSCEIVER 
(Oct/ Nov 19n Rad Com) 
Special price for complete kit, £220.00. 
Receive only kit also available, £1915.00. 
PCB, £13.55; QC1246AX. £31.50; Less earner xtals, £27.50; 8545kHz 
xtal, £3.00; 400ns delay line, £1.70; M0108, £6.65; RS12V Relay, £2.25; 
Toroid 30p. Minikit 3 (R's and C'sl. £23.45. 

G3ZVC SSB TRANSCEIVER isept· 1974 Radcom.l 
PCB, £2.80. Toroid, 95p. M0108 Ring Mixer, £6.65. 
OC1246 AX Filter, £31.50 or YF·90F Filler. £22.50 !Not recommended for 

I J 

NOW AVAILABLE-the AUTUMN 1978 edition 
Which includes ortlclos on 
2m Synthesisers In CMOS 

Frequency Multipliers 
lnterdigltal filters 

Meteosat Recept ion 
23cm Pow er Amplifier 

Send c-1.30 tor a copy of this edit ion or C4.80 for comple·te 1978 volume 
VHF COMMUN/CATIONS IS the Enghsh language e<1111on of ohe German pubfica· 
uon Ul<W·BERICHTE. a quanerty amateur radio magazine espeeiallv catering for 
vhf/ uhf/shf 1echnology. 11 is published in spring, summor, auh.1mn and vvinter. 
A ll spuc:1al components reQ1.ured for 1he consuuctlon of the described equipment, 
such as p 11nted c1rcu11 boards. coil formers, sem1conduc1ors and crystals. as well 
as complo1e kits, are available for despatch direct from Getmany. Many of the 
prrn1od circuit boards, in addiuon to a few soloctod kits, ~ro stocked in 1he UK. A 
price list of kits and materials is available - send SAE to• your copy. 

ORDERS ANO ENQUIRIES FOR ALL ABOVE ITEMS 
SHOULD BE SENT TO EITHER 

VHF Communications 
Dept. 802, 20 Wallington Square, Wallington Surrey SM6 8RG 

OR 
Soto Communication Systems Ltd 
26 Childwall Lane, Bowring Park, Liverpool Ll4 6TX 

RADCOM 
PROJECTS 

G3TDZ FM TRANSCEIVER !March 1978 Rad coml 
Most parts available: 
PCB's: Audio, £2.00; Ax, £4.85; Tx, £2.55; 9MHz Osc, 95p. 
KITS available as follows: 
Receiver lless 10·245 xtal & 455kHz co1ll, £43.35; Transmitter, £25.65. 

G3TDZAD~ONPOWERAMP 
(June 1978 Rad Com) Complete kit including aluminium case. £14.10. 

G3XGP MINI D.F.M. (June 1973 Rad Com) 
HF Band use in this project!. PCBs: l/ P AmP. £1.70. Oisplav. £1.90. Clock: lMHz, £1.80. 
SPECIAL PRICE FOR COMPLETE KIT, £86.85 or £78.30. Special price for complete kit (1MHz Clock version), £47.95 I+ 50p 
Also available - but not included in kits: Reprint of article, 15p plus SAE, for 30MHz lc'sl. 
25!2 Loudspeakers- 2!". £3.10. ll/letal Cabinet. £2.00. Min. 50f! coaxial Also available, but not included In kits: 
connectors- PCB mount socket, 63p and plug, £1.17. Reprint of article /June 73) 20p plus SAE; 74196, £1.62. 

All prices include VAT but please add 30p post. Data- Catalogue now 45p + large 18t p SAE. 
DEPT. 802, COMMUNICATIONS HOUSE, 20 WALLINGTON SQUARE. WALLINGTON, SURREY SM6 BRG 

Tel: 01-669 6700 Open 9am to 5.30pm Mon to Fri, 9am to 1pm Sat. Closed for lunch 12.45 to 1.45pm 
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YAESU v A VERY MERRY CHRISTMAS 

AN FT901DM HOME STA.~T__,,...,_.,IO~N __,....... 

The FT901 DM Transceiver offers unparalleled receiver performance combined with state-of-the-art transminer design. The 
receiver fe<itures rejection ti.ming, du;il filter vari;ible bandwidth tuning, and audio peak frequency tuning for maximum rejection 
of unwanted signals. The transmit side includes a built-in Curtis 8043 IC Keyer, RF speech processor, and a ten-second "TUNE" 
position timer which prevents damage to your finals due to excessive "key down" periods during tune up. Other advanced 
features include frequency memory for instant recall or split operation, an advanced noise blanker and offset tuning for either 
transmit or receive frequencies. Yaesu's up-to-date modular construction utilizing plug-in circuit boards minimizes service time. 
All modes (USB, LSB, CW, FSK, AM, and FM! and all bands (160- 10 metres plus MSF receive) are provided. 
A fu ll list of matching accessories is becoming available to complement the FT901. In the illustration above (looking from left to 
right) we have: the FC901 Antenna Tuner/Power / SWR meter, the FV901DM External VFO, (with 40 memory channels), auto 
scanning and three speed manual electronic tuning, the FT901DM itself, the FTV901 transvertor (covering 4m, 2 and 70, with 
repeater shift etc. etc.) and the SP901P external speaker with phone patch (Normal speaker SP901 available). Not shown is the 
Y0901 monitor scope, which in addition to AF, IF, and RF monitoring offers panoramic (spectrum analyser) facilities. 

FT901DM STAR FEATURES 
Squelch on FM 
Variable width IF 
Power / IC/ ALC meter 
Output Power Control 
Analogue Readout to lkH• 
12V DC Inverter in·buill 
Semi Break·ln & Side Tone 
Full line of accessories 

Rejection Tuning 
Built·in Speaker 
180W PIP PIJW AM/ FM 
RF Speech Processor 
100-230V AC 50 or 60H• 
Digital Readout to 100Hz 
PLL F1equencv Generation 
100-251<Hz Crystal Ca]ib. 

FT901DM CONSERVATIVE SPECIFICATIONS 
FREQUENCY RANGE 

160- lOM 12MHz on 28) 
CB 127·0-27· 051 MSF RX 

MODES 
SSB IA3, use & LSBJ. cw (All. 
FSK IF11. FM lf31, AM IA3hl 

VOLTAGE REQUIREMENTS 
100-117 /200- 234V 50/60Hz 
13· 5V DC INegotive Earth) 

CURRENT REQUIREMENTS 
AC 45W RX, 70W SRX; 320W TX 
DC lA RX. 5A SRX, 21A TX 

SIZE 
13·5"x 6"x 13·5" 

WEIGHT 
40lb 

ANTENNA IMPEDANCE 
50-75 ohms 

PASSBAND TUNING 
2 · 4kHz to 300Hz Cont. 

BANDWIDTHS (with filter•') 
SSS 2·4kHz 11 · 7:SF) 
cw· 0·6kHz (2·1 :SF) 
AM" 6·0lcHz 12· 1 :SFI 
FM 12kHz 12· l:SFl 

CROSS MODULATION IMMUNITY 
PJ.Jd8 120kHz off 20dB Sig. at 14Mhzl 

DESENSITIZATION 
90d8 120kH• off 20d8 Sig. at 14MHzl 

SENSITIVITY 
O·~V for 10d SIN 

IMAGE RESPONSE 
l · 8- 21 MHz bener than - 60d8 
28MHz better than - 50dB 

IF REJECTION 
Beu er than - 70d B 

AGC Slow/ Fast/ OH 
Kever lC buill-in 
Variable Audio Peak 
RF Negative F~back 
Advanced Noise Blanker 
Vox Front Panel Control 
AMGC Side Noise Eliminaior 
:o:SkHz Clarifier IT. R. & TRI 

THIRD ORDER DISTORTION 
Better than - 3tdB 

TRANSMITTER POWER 
lPIJW PIP A1. A3, 
fJ(JW IN A3h, F3, F1 

CARRIER SUPPRESSION 
Bener than - 40d8 

U NWANTED SIDEBAND 
Better than - 50d8 lat lkHzl 

SPURIOUS OUTPUTS 
Better than - 40dB 

STABILITY 
300Hz Cold, 100Hz/ ;Hr IAWUI 

NEGATIVE FEEDBACK 
6d8 at 14MHz 

M ICROPHONE IMPEDANCE 
500-600 ohms 

RADIO COMMUNICATION December 1978 



YAESU MUSEN \lfiJ 
TO ALL RADIO AMATEURS YAESU 

v 

CPU2500R 

THE 
ULTIMATE 
IN 2m FM 

CPU2500RK illustrated 

The CPU2500RK is the ultimate in 2 meter FM transceiver design. Basically it is a 25 Watt transmitter, a highly sensitive receiver, 
and a 5kHz step digital synthesizer. This is only half the story. C.P.U. stands for Central Processing Unit and it is this micro· 
computer that governs the synthesizer functions. Plus and minus 600kHz repeater shifts are of course available and you can pro· 
gramme in any other split (up to 4MHz)! Four normal memory channels with back up facilities are provided as is an automatic, 
short UK burst, and a long manual European mainland repeater actuation tone system. Frequency control is possible either by 
rotating the main tuning knob (optically coupled as made famous in the FT227R), by using the up/ down push buttons on the 
front panel, by using the up/down push buttons on the microphones or by tapping in the desired frequency(s) on the keyboard 
microphone. Should you wish to use the scanner it will stop on an occupied or the first vacant frequency, looking at the memory 
channels or across the band. The CPU2500R comes in four versions as detailed below: 

CPU2500R Standard mic 25W /CPU2500RK Keyboard mic 25W / CPU2500RS Standard mic 10W /CPU2500RKS Keyboard 10w. 

CPU2500R STAR FEATURES 
C.P.U. Controlled Tuning 
5kHz Synthesized steps 
Six digit frequency readout 
L.E.0. readout of memory channel 
Photo encoded knob tuning 
Push Button electronic tuning 
Scans up or down band 
Seeks empty or busy channels 

Four norma! memory channels 
Additional memory for 'odd' split 
Can scan memory c_hannels only 
:t600i<Hz plus any split Ito 4MHzl 
Standard mic wi1h scanner controls 
Keyboard microphone oplional 
Sub audio tone SQuelch option 
Manual end Au10 tone burst 

CPU2500R CONSERVATIVE SPECIFICATIONS 
FREQUENCY RANGE 

144 to 146 or 148MHz 
FREQUENCY STEPS 

5KHl 
VOLTAGE REQUIREMENTS 

13·6 volts"' 10% 
CURRENT CONSUMPTION 

O·SA RX, 6·0A H-2·5A LTXl251 
CASE SIZE 

1·w. 2rH x iorD 

AMATEUR ELECTRONICS UK 
508-514 ALUM""flOCK ROAD 
ALUM ROCK, 
BIRMINGHAM, 8 

SENSITIVITY 
O· :J,.V for 20dB as 

SELECTIVITY 
12kHz -6dB 12: 1SFI 

INTERMEDIATE FREQUENCY 
10· 7 and 455kHz 
AUDIO OUTPUT 

I· SW at 10% T.H.D. 
A .F. OUTPUT IMPEDANCE 

Sohms 

OUR 
ONLY AGENTS 

FOR THE UK 

RADIO COMMUNICATION December 1978 

10 or 25 Watt Tx options 
High or low I~) power 
Low noise Mosfet, RF 
lamps for 'On A.ir' 
Lamp for 'Busy Channel' 
Full VSWR Protection 
Reverse Power line protection 

"'Side Connector for Keyboard 

POWER OUTPUT 
25/ 3 or 10/ 1 Watts 

SPURIOUS EMISSIONS 
Better than - 60dB 

MODE 
FM IF31 Variable Reactance 

DEVIATION 
SkHz set {16kHz max.) 

TONE 
1750Hz IAu to and Mon.I 

SOUT H MIDLANDS COMMUNICATIONS LTD 
SM HOUSE, OSBORNE ROAD. 
TOTTON, SOUTHAMPTON. 
HAMPSHIRE S04 4DN 
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• 1 kW DC continuous 
• ALC clrcuk 

Den Tron 
MLA 2500 

160- 10m. 2kW 
PEP 

£695 inc. VAT 
In Stock Now 

* R.F. Wottmeter RMS/ PEP * Size Si' x 14* x 14· 
• 3 speed cooling 
• Military 1pecffieetion1 
* 234v.1117v. AC 

: ;:;':a1~~,4~1~Tv I RTIY 
• 3rd order down JOdB + 

• 2 of EIMAC 8875 tubes • 40 wans drive for 1kW 

• Anhlnno Mlacta< (5) 

De11 Tron 
Military 

MT3000A 
160-10m. 3kW 
£275 inc. VAT 
In Stock Now 

• Exciter dummy load 1250Wl 
• :ll<W continuous 
* 3 CO<e balun 

* Compact 5;* x 14· x 14· 
• Wan meter 'lfXNl// 2kW 
* Forward/ Reverse Watts 

• Tuner bv·i>ess switch 
* Matches any antenna 
* Miitary constrvction 

. Choose From 
The Yaesu 

I C i I 

Range: 
FRG7: £210 
FRG7000: £364 
FT901DM: £960 
FT901DE: °£781 

I ••· C e -

FRG7 RECEIVER • 

ADONIS MICROPHONES ••• KEEP PEOPLE TALKING I 
M802G llllustratedl Is tho top of the range. Beautiful 
solid con1tructlon yet slim lines and the famous elec· 
ttonic "Touch to Talk" are but a few of its features. In 
1ddldon. a 3-wav switch provides nonnal operation, 
medium or high compression. A meter bu~t into the 
base monitors the compression. The high quality con· 
denser Ins.en i.s enclosed in a noise cancelling housing 
and 3 switched outpUts ara provided so that the 
microphone can be fad to 3 different transmitters. 
Each output has Its own output level control. If you 
want a microphone to match that new rig then we 
have the answer. 
ll59 including VAT. M502G £39.96 inc. VAT. 
!S02 is less meter & 3-way switch) 

GREAT VALUE 

GREAT PERFORMANCE 
. . . AND FRIENDLY SERVICE! 

IN STOCK AGAIN 

NAIGAI 
2200 Linear 

£481 
(carriage £4.50) 

* 230v AC 
• 4CX·350F tube 
• Receiver pro-amp 
• 10-13 wans drive * SWR motor built·in 

FOK m r.il:I 
MULTI 
Z700 

£499 
I 

~.-.:..·~ I 

' 0 0 0 

* 500W PEP input 
* 400W FM/ CW input 
* Fan cooled * 12v DC output 
• Covers 144- 146MHz 

OCIO~ . ' • -0 0 (j 0 

SEND FOR 4-PAGE BROCHURE 

- ~~ 
l§ . . 

- . -- - - - . 
. -·· . --~ - .. ··­. - - - ~ --- -... 

• ~~ - - c (! 

• • 
FRG7000 RECEIVER 

·• @-
- - - -.. .. ... -•"\ . 
t..7 

THE COMPLETE HAM RADIO CENTRE 
PHONE ORDERS A CCESS BARCLAYCARD MAI L ORDER RETAIL CALLERS 

31 SPA ROAD, HOCKLEY, ESSEX Telephone (03704) 6835 Telex 897406 
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WATERS & 
STANTON 
ELECTRONICS 

U ~ •) :4f MULTI 8000-25 WATTS 
THE MOST ADVANCED FM RIGI 

£289 inc. VAT (Remote display £19.95) 

Over 25 wa1ts of high quali1Y FM output at your linger 1lps. Consider its features 
and learn why more peopJe are ttading up 10 tho 8000. * Frequency control is 
eloc1ronfc from the centre master conuol- no rotating dial switches to wear out . 
* Remote frequency control is available from 1ha new "up/down" microphone 
buttons. * Bri9h1 LEO readout gives true frequency display in SkHz steps. • 
Tiuo frequency counter reads both transmit and receive frequencies in use. * In· 
stanl normal Of reverse repeater operat4on- no returning! * Xia I controlled tone· 
burs1. * Variable power control I wan to 25 wens (JO wens 1Ypicall. * Dual 
non·volatile memory 1ha1 lasts even with power off I • 144- 148MHz cov11ra90 for 
70cms vonsver1ing. • Additional programmable frequency shifts. * S imple 
euto-scan mod~ication available. • Remote dil!iial "haad·up .. display l0t dash 
board mounting. • Plug-in modular conswction for ease of servicing. * Solid 
bloclt power module .. . There are cheaper rigs aveilable. but is tha1 really what 
you want? . . • Send an SAE for the answerl 

2m SSB/CW PORTABLE 

_ .... T . ... ~ > ~·-- • ..-

~· · __ 
Q ·- • .... ~ 

•'"A ' 0 \.. 

,." '°"ll.'UUO,V _ _ 

MIZUHO 2M sse HANOHELD 

H~·l:if PALM II 
2M FM 

SIZE: 6" x 2t'' x 1 f'' 
WEIGHT: 11b 3oz 
COMPARE ITS VALUE 
COMPARE ITS FEATURES 

* Smellest hend-helcl oveli.bl9 
* o- one wott OU'PUf 
* AC chorve< 1nc..-
* I cMnnel upobllty 
* Slmplu °' :t eookHJ: rrwhdt 
* I NC ...WI ood<et 
* Flexible whip oupplled 
* SIJ/'1JJ/ 7:1. oupphd 
• Extra channele "°"' f2.l501 
* Xtal conb'ohd tone-bur9t 
* N 1-ced bettery peck oupplled 
• High quaUty condonoer 

microphone 

TRIED UHF? 
MORE REPEATERS 
BETTER CONTACTS 

Multi­
U11 

10 watts 70cms. FM 
Auto Scan 

10 channels fitted tone­
burst-RIT £259 inc. 

VAT 
HP Terms: 

deposit £52 

THE 
MIGHTY 
MIDGET 

£149 
inc. VAT 

IXtal toneburst 
module extra) 

MIZUHO SB·2M- ONLY FROM SELECTED DEALERS 
We are plused to announce that we are stocking tho dandy little MIZUHO S B2M 
SSB 2m hand·held. This is a real winner and Its interf\11 construction is superior to 
its competitors-so much room-so neat- Ind its performance is quite 
defoghtful. Never heard of MIZUHO- well until n<:¥W this J epanese firm have 
specieflSed in OAP HF equipment but their first VHF product is reely something. 
Of course. you won't find it on every dealers shelf. MIZUHO ire preny particular 
who handles their products-we pride ourselves in being selected as one of thei< 
distributors. Space here is somewhat runited to give full information, but if 2m 
sse from th• off'tee, on country walks. on 1h• tops of mouniains. e1c. appeals to 
you and £166 inc. VAT is not loo much for you perhaps you had better send us an 
S .A.E. 
FITTED 144· 20- 144 ·40 Extra ranges £3.00 end comploto with English Hand· 
book. 

THE COMPLETE HAM RADIO CENTRE 
PHONE ORDERS ACCESS BARCLAYCARD MAIL ORDER RETAIL CALLERS 

31 SPA ROAD, HOCKLEY, ESSEX Telephone (03704) 8836 Telex 897406 
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THIS IS WHERE THEY ALL AREi! 

-AT Wc1tc1n -oF couRsE! 

THE TOP NAMES IN HF TRANSCEIVERS ... 
ALL UNDER ONE ROOF ... 

A UNIQUE OPPORTUNITY TO TEST AND COMPARE 
ALL THESE RIGS SIDE BY SIDE ... 

PHONE OR 
WRITE 

FOR 
UP-TO-DATE 

PRICES 

FT901 DM 

COMPETITIVE 
1'1-tE WEL PRICING! 

1..-KNo•·· 
rvN AL 

., T1110 L RouNoER 

10.760 S-s2os 
. metres I!= 

fitted d" '. Shift ~ 
191ta1 rea,., • acrory 

VO!Jt 

TRY THEM 

YOURSELF 

-SEE WHICH 

YOU PREFER 

THE STATUS SYMBOL 
FROM 

YAESU 
10-160 metres, all-modes, memory unit fitted 

ACCESS, VISA 

HIRE-PURCHASE 

ARRANGED 

... AND THE TINIEST. 
MIGHTIEST MARVEL OF ALL 
. . . NOW AVAILABLE IN THE UK 

FROM Wc1lc1n 

A CONTINUOUS-COVERAGE 
ALL-MODE HF TRANSCEIVER FROM 

PALOMAR 

THE PTR-130K 
ONLY 6t" x 2f' x 8" -A M INOR MIRACLE! 

OTHER T RIO/ YAESU PRODUCTS STOCKED OR AVAILABLE SHORTLY: 
FT202R 2M HAND PORTABLE 
TR7500 SYNTHESISED 2M MOBILE 
CPU2500RK E:PU CONTROLLED 25W 2M MOBILE 
FRG7000 DIGITAL CONTINUOUS COVERAGE RECEIVER 

TS520S HF TRANSCEIVER 
TR2300 SYNTHESISED 2M PORTABLE 
FT-7 HF (10·80M) MOBILE 
FT225RD 2M ALL MODE TRANSCEIVER 

RADIO COMMUN/CATION December 1978 



Elcct1onic1 <uH> ud 
HAVE YOU ORDERED 

YOURS YET? 

BE THE FIRST WITH 

A Wc1lcr1n Dx-sY 
WE AT WESTERN are proud to prHent 1 new flve·b1nd vertlc1I 

antenn1 - th• DX-6V- to complement our highly ouc· 
ceuful range of trlband beama. 

IF you don't h1v1 room for 1 tower and rot1ry b11m, then t he 
WESTERN DX-6V la for you. 

THE WHOLE LENGTH of the DX-6V lo active on 111 bendo 
except 15 metreo du• to Ill unique dealgn. On 15 
metre• the DX-6V la 1 full phyolcol qu1rt1r-wev1. 

HEAVY DUTY air-wound lnductoro permit correct resonance 
on M) •nd 40 me1rft and can be edJuated for lowest 
SWR on thH• b1nd1. 

SUM-LINE conflguretlon m1kH th• OX-6\1 "neighbour 
acceptable'' ind requlr• no guying. A tubular mount· 
Ing poll la p rovided with th• 1nt1nna. 

MATCHING to a 50 ohm flecl·llne lo 1chl1ved through a length 
of 7'5 ohm RG1l/ u coax louppliedl which ho t1rrnln1ted 
with 1 PU!i9 plug ind ln ·lln• connector (bock-to-bock 
S0-2391. 

DC GROUNDING la provided via 1 blOI ohunt Inductor to 
1llevilt1 otatle bulld-up problems. 

DX-5V SPECIFICATIONS 

Frequency bond• 80-10 motr• lnclualv1 

81ndwldth (for VSWR 2:1 or 11111: 

Entire 40, 20, 16 or 10m bonds 

80-100kHz on 80m bond 

Power roting: 1200W p.1.p. 

VSWR at Reoonance: 1:5:1 or leH on 111 band1 

Feed Impedance: 50 ohmo lm1tchlng lln1 Included) 

Connector: S0-239 on and of m1tchlng lln• 

Height: 7·8m l28ft) 

Shipping weight: lkg 113; lbal 

THE NEW 5-BAND VERTICAL 

ANTENNA 

the 

DX-5V 
* * * 

* A NEW CONCEPT IN VERTICALS 

* FULLY AUTOMATIC BANDSWITCHING 

* LOW VSWR ON ALL BANDS 80- 10 METRES 

* HEAVY DUTY RESONATORS 

* DC GROUNDING FOR STATIC PROTECTION 

* SLIM, INCONSPICUOUS DESIGN 

* NO GUYING NECESSARY 

* * * 
PRICE: (VAT and DELIVERY INC) 

ONLY £59.QQ 
PLEASE NOTE WE ARE CLOSED 
23 DECEMBER TO 1 JANUARY INC. MERRY CHRISTMAS TO ALL OUR CUSTOMERS 

Wcutcmllccttonlu (UH) Ud 
HEAD OFFICE (All Moll/ EnqulrlH) 
FAIRFIELD ESTATE 
LOUTH. LINCS. LN11 OJH 
Tel. Louth (0607) 4955/ 8 

RADIO COMMUNICATION December 1978 

Our Agents 
Souther" · Ale n Paxton. G4BIZ. Southompton. Han11 

(0703) 582182 
Scotl1nd : Alan Comeron, GM30GJ. Alloa (02591 214653 
N. Ireland : le• Lyoke, Gl3CDF. Newtownardo (0247! 

812449 

Opening houro: 
LOUTH: 9 -12: 1-5pm Mon-Fri. By appointment S a t 9 -12. 
LEICESTER: May·o Hi-Fl, Churchgate (Tel : 0533-58662). 

Mon· Sa t 9 -6pm; clooed Thurs. 
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Cf ;]IICOMI AND THANET WISH YOU ALL 

THE ENTIRE ICOM 2m FM RANGE 
CAN BE MODIFIED TO 12t KHz SPACING 

SHOULD THAT EVER BE NECESSARY 

THE LEADER BASE STATION 
IC-211E 

Fast becoming one of the most popular base station rigs because of its 
superb performance and advanced technology, the IC-211 E has filters 
which can cope well with 12·5kHz channel spacing on 2m FM. With a 
full synthesizer which employs state of the art technology it provides 
all you want for full coverage on FM USB, LSB or CW on 2 metres 
with that extra bit of quality for which !COM are so renowned, plus the 
chance to use the latest digital technology and even drive it from your 
home computer if you wishl 
Less VAT=£496 With VAT=£558 

THE MOBILES 

The IC-245E is probably the only multi-mode mobile on the market. Of 
course, it can also be used as a base station, and many own one for 
just this purpose. It employs all the same technology as the IC-211E. 
and is in fact vinually the same electronically with the exceptions that 
it only operates on USB, FM and CW and does not have VOX and 
sidetone or full seven digit readout. As with the 211 you have access, 
via a multi·way plug on the back, to the LSI synthesizer for connection 
of a keypad, computer or other bit of home-brewec logic. 
Less VAT=£368 With VAT=£414 

'\ \:...:.;:. 

----­
~ "' 

) .. . 0 
IC-240 

The IC-240 is still going strong and will be around for some time yet 
despite the increasing number of rigs coming on to the market with 
microprocessors. It too will be easy to modify to 12·5kHz spacing 
when land if) the time comes. Then you will have 44 channels 
available instead of 22 and the filters are again good enough for the 
narrower spacing without needing changing! This is still one of the 
most popular mobiles on the market and has earned itself a very high 
reputation for quality and reliability. Thousands have been sold as you 
can tell by just listening on your local repeater for a few minutes. You 
get automatic tone burst, low or high power, and reverse repeat 
available from switches on the front panel. 
Less VAT=£176 With VAT=£198 

IC-245E 

IC-280E 

As usual, !COM have kept ahead with technology and have produced 
their revolutionary new IC-2llOE which uses a microprocessor to 
produce frequencies throughout the 2m band at the ideal 25kHz 
spacing required today, but again conversion to 12·5kHz spacing will 
not be difficult and the filtering will be adequate. The IC-280 has the 
ideal advantage of being separable into two parts for easy mounting 
into today's cars which so often forget to leave space for a rig. The 
removable front panel, with all controls, is only 3" deep and will lit in 
any convenient spot- in the glove pocket, on the dash or even on the 
sun visor! The main part of the set can be mounted anywhere within 4 
feet - or even further in many cases-under the passenger's seat is 
quite handyl Display is of frequency on an LED readout and there are 
three memories for your favourite channels. These are not cleared 
when the set is switched off as long as it is left connected to the car 
battery. 
Less VAT=£248 With VAT=£279 

AGENTS !PHONE FIRST-All evenings and weekends only, except Norfolk and Burnley) 
.Scotland-Jack GMBGEC 1031-665 2420) Norfolk- Ted G3FEW (05088 6321 

Wales-Tony GWJFKO 10222 702982) Burnley:..(0282 38481) 
North West-Gordon G3LEO (Knutsford (0565) 4040) Yorkshire-Peter GJTPX (022678 2517) 

H.P. TERMS AVAILABLE 

FOR ALL MAIL ORDERS AND SALES DURING BUSINESS HOURS 

YOUR SOLE AUTHORISED UK IMPORTER FOR ICOM 

THANET ELECTRONICS 
143 Reculver Road, Beltinge. Herne Bay, Kent 102273 63869) 
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A VERY HAPPY CHRISTMAS 

THE REST OF THE RANGE 
ARE LEADERS IN THEIR FIELD TOO:-

IC-215 

The IC-215 is getting more and more popular also as it combines the 
advantages of a portable, which can be operated anywhere, with the 
ability to double as a low power base station by virtue of its 3 Wans of 
output and S0239 antenna connecter on the back. Of course there are 
facilities to operate it from an external power supply, and if it is fitted 
with Ni-Cads you can arrange to trickle charge these at the same time. 
The baneries used are of a sensible size being C type lor Ull) instead of 
the 'penlight' batteries used by most of its competitors. This gives at 
least three times the operating power when you are away from home 
which you will appreciate if ever you have run out of battery in the 
middle of a OSOi It comes already crystalled up for 12 channels, S20, 
S22 and all the repeater channels 0 to 9. We think the extra power and 
larger batteries far outweigh the advantages of having the extra 
channels produced from a synthesizer. 
Less VAT =£159.11 With VAT=£179 

ICOM's range of sideband portables has been recently expanded. The 
well known and tested IC-202E has now been improved in the form of 
the IC-202S which has lower side band fined also and provides 
sidetone on CW. The receiver has been honed up making it even more 
suitable for use as a base station, either barefoot· or as a prime mover. 
The new IC-402 is the 70cm version of the 202$ giving the same 
facilities as its 2m cousin over the range 432-435· 2 MHz. Both use a 
very stable VXO circuit, to give fully tuneable coverage of the band in 
200kHz segments and both have extremely clean signals so that using 
them to drive a linear to the full legal limit presenw no prol;l!ems. We 
are very impressed with both the 202$ and the 402. 
The IC-202E was good ... these are even better! 
IC-202E Less VAT= £150.22 With VAT=£169 
IC-202$ Less VAT=£192 With VAT=£216 
IC-402 Less VAT= C256 With VAT=£288 

cm N"ll 

<i 1 -- ..,;_":_:.i;,,1· 
~ .. ... . 
~ .. -~-:; .... . 
-.. . ... . 
- , • a•a• IC-RM3 

The IC-701 with its power supply the IC-701 PS and the remote, micro-processor controlled IC·AM3 make the ideal station for HF. By no means the 
cheapest on the market, this transceiver system, which has all the facilities normally listed as extras with other systems, Is gening a very good name 
tor itself throughout the world. The quality is typically ICOM and the sheer pleasure of driving one of these beasts has to be tried to be understood. 
The size is so compact too, so that mobile operation with 100Wans of AF into the antenna is easy to achieve. The AM3 is the luxury extra tor the 
man who wants the lot. It provides automatic remote band changing and the facility to key in any allowed frequency on any band and to store up to 
four. Scanning up or down the band over a range programmed in by the user is possible. The AM3 can also be used on your 2.metre station if you 
have a 211 E or a 245E. 
The IC·SM2, which is supplied as standard with the IC701, is also available as a separate. It is a superb Electret desk microphone which is powered 
directly from all current ICOM equipment without modification. Details can be given for use with other makes of equipment also. 
IC-701 Less VAT=£760 With VAT=£866 IC-RM3 Less VAT=£88 With VAT=£99 
IC-701PS Less VAT=£128 With VAT=£144 IC-SM2 Less VAT=£23.11 With VAT=£26 

Phone-or put a message on the ansafon& for further details 

ALSO AVAILABLE FROM OUR SHOP IN HERNE BAY 

MICROWAVE MODULES 

J-BEAM 

ANTENNA SPECIALISTS 

YAESU MUSEN FOK 

HP AND PART EXCHANGE WELCOMED 
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South Midlands 
WISHING ALL OUR READERS 

"YEARNING FOR V AESU?" WHERE ELSE BUT SMC? 

L 
I 

~ --. . ~ . - . -. : '· . . . . 
• • - •• 'l •• ® : : . @ .. :_:.: . . . . . . . . • : : . . . .. : : 

WITH 2-VEAR GUARANTEE & "24-HOUR" SECURICOR 

11PERHAPS YOU ARE SEEKING THE PRODUCTS OF: 

R~ 
I'~ I 

KYOKUTO KEN KLM NAIGAI CIR 

. -. ~ 
• - l:i~ _,; """ 

.. .. u - --

~ ); - - =~; 

ICOM BELCOM FOK DENTRON OR SEIWA 

AERIALS AND ACCESSORIES? MAV WE HELP? 

)t 
I 

.. -.<~--
~,-

HF QUADS HF BEAMS VHF BEAMS 

SOUTH MIDLANDS COMMUNICATIONS LIMITED. AGENTS 

OSBORN E ROAD. TOTTON ,;-;?:--,· """~-"'-~"'.:_--:.""";., Head Office. Showrooms 
SOUTH.AM PTON. S0440N ' ' • ~~; • ' ' Cables: Aer ial Southampton 
Hours of business: '~~,~ ... ~~/ Telex: 477351 SM COMM G 
S;-5 .30; M ondarSeturday - ~-- -~-----.:-- Tel : Tatton (04216) 7333 (3 linH) 

998 

~ 
VHF DISCONES VHF LOG PERIODICS 

GlZUL Brian Stourbridge 
GMlZBE A lex Aberdeen 
GMBGEC Jack Edinburgh 
GIJWWY Mervyn Tandragee 
GWJTMP Howarth Pontybodkin 
GWlTMP Howarth Pontybodkin 

(03843) 6917 
(1)66) 18Z 328 

1031-665) 2420 
(0762) 840656 

(DJ62S7) 846 OAY 
1035287> 324 eve 
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Communications Ltd \liil A VERY MERRY CHRISTMAS 
YAESU 

~ -'- A r v • ~ MAGNET1C BASES BOOT MOUNTS MOBllE HF MOUNTS MOBILE SPRINGS 

·~ ·; ; p ~-'~' dlt -. UGHTNWG ARRESTORS CO·AX CONNECTORS DUMMY LOADS HF BALUNS COAX SWITCHES 

t· DP 
- ~ - .. 

ANTENNA ROTATORS COAX RELAYS ASSORBTION HF POWER MITTRS VHF POWER METERS 

• I - .,. 
OIP OSCl.LATORS MULTNETERS DIGITAL MULTIMETERS !iOOMHz COUNTERS 3llMKz COUNTERS 

~l~ I~ ~~ f!J C) ... *~ .. 

NOISE BRllGES WAVEMETERS ANTENNA T\JNERS QUART2 CRYSTALS CRYSTAL RLTEIS 

- - ,. -AUDIO FILTERS HAND MORSE KEYS 12V POWER UNITS VHF CONYERTORS VHF TRANSVERTERS 

~ ~ 9 ci. 
RST MICROPHONES TABLE MICROPHONES BOOM MICROPHONES BOOM HEADSETS HEADPHONES 

"I MUST SAY, IF YOU PUT IT LIKE THAT, SMC DOES SEEM TO HAVE 
MOST THINGS". WRITE, CALL OR PHONE FOR DETAILS TODAY 

S.M.C. I.Jack Tweedyl LTD 

~ir.'a~~~~i. ~~o 
Chnlarfleld , Oarbphlre 
Chn1arflald (02481 :Mm 

-- 9~; TuHday-Sa1urday 

RADIO COMMUNICATION December 1978 

NORTitERN(LeecblBRANCH 
Colln Thoma GJPSM 
'JS1 Ollay Road. 
l Mda 16. Yorkahlre. 
Leed• (06321 782326 
9-6: Mon-Wed & Fri-Sal. 

s .M .c. ''""' T .... ,.,, LTD 

11
\;I 11,.,1 Jack Tweedy. G3ZY • • · • ' 

Ham Shack, Roughton Lana. -
Woodhall Spa. Uncolnshlra VISA 
Woodhall Spa (06211152793 
9~: TuH-Sal ( + appolntman11l 
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I TRIO 

I LJ ~ ~~(QJ(QJ 
I 
I 
l 

·. 

2 METRE SYNTHESIZER PORTABLE 

Trio once again lead the field with the introduction 
of the new TR2300 2 metre FM portable. Following 
the established TR2200 line. the all new 2300 com­
bines all the virtues of small size. ease of use and 
rugged go-anywhere construction but introduces for 
the first time, full band coverage in 25kHz steps from 
the same advanced synthesiser used in the TR7500. 
The synthesiser provides 80 FM channels from 
144- 146MHz together with 600kHz repeater shift, 
and a single auxilliary channel which can be crystal 
controlled to your favourite net frequency. 
Automatic tone burst is provided for repeater opera­
tion and all in all. the TR2300 looks like being the 
new definitive 2 metre FM portable. 
Although not so obvious from the photo, the 
TR2300 is actually smaller than the existing TR2200 
and ts a totally new design with an improved 
specification. The high sensitivity receiver section 
uses a combination of effective RF filters providing 
optimum cross modulation rejection across the en­
tire band . An extra low profile speaker uses a 
samarium cobalt magnet to reduce equipment size 
whilst improving speaker efficiency and clarity of 
reproduction. 
Switcl1able dial Illumination is provided so as to ease 
dial readout in dimly lit situations. 
Needless to say, in line with Trio advance planning, 
the TR2300 will allow for incorporation of the new 
IARU region 1 adoption of 12t kHz FM channels as 
this is gradually introduced. 
Once again. Trio sensible design, attention to detail 
and care in providing equiprnen1 designed specifical­
ly for the user. rather than hand-me-down Japanese 
designs. is reflected in the TR2300-why settle for 
anything less! 
Price- a shade over £200 including VAT. 

To receive our complete catalogue of all that's 
good in amateur radio simply send this coupon 
and 40p In stamps to: 

Lowe Electronics, Matlock. 
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TR.IO 

MULTUM IN PARVO 

We introduce yet another exciting innovation from 
Trio in the new TS120V HF transceiver. Equally at 
home in mobile or home station situations. the 
TS120V packs more features into a small package 
than any other comparable model. 
Measuring only 9t'' x 3i'' x 9!'' -which is about the 
size of a packet of cornflakes, the TS120V can best 
be described as a miniature TS820. The rig covers all 
bands 80-10 metres - and all of 10 metres 28- 30 MHz 
so it's ideal for transverter driving, has digital readout 
built in, vox, break-in CW, RIT, noise blanker and the 
unique Trio passband tuning system used in the 820. 
The power output is 10W and a matching linear will 
be along shortly. 
The TS120V is clearly a winner for mobile operation 
but is equally attractive at home and is perfect for the 
VHF/UHF enthusiast who requires a high perfor­
mance I. F. system for his transverters. 

The transceiver is based on an advanced PLL system 
and the digital readout gives you the correct 
operating frequency at all times unlike many other 
rigs. Remember my previous comments about Trio 
attention to detail! 

For ease of operation, the TS120V is unsurpassed; 
simply select the band required, tune the VFO to the 
frequency you want and there you are: no pre­
selector or PA tuning to worry about, and a distinct 
safety feature for the mobile operator. 

We at Matlock, have all fallen in love with the 
TS120V and we feel sure that you will too. At it's 
projected price of around £425 including V .A. T. (and 
including digital readout. vox, etcl we have no doubt 
that this transceiver will be another winner from Trio. 
See it soon. 

LOWE ELECTRONICS BRANCHES 
HEAD OFFICE: 

BRANCHES: 

AGENTS: 
(evening• and 
Wffkenda) 

119 CAVENDISH ROAD, MATLOCK, DERBYSHIRE. Tue1dey-Saturday 9em-6.30pm. Telephone: 0629 2817 or 2A30 9em- 9pm. 
Telex 3"48:2. 

Communications Houae. Wallington Square. Wallington. Surrey. Tueaday- Saturday (momlng>. Telephone: 01-869 8700. 
XI Cookrldge St-t, Leeds. Yorkahlre. Monday-Saturday 9em-6.30pm. Telephone: 0632 l/S2/lfi1. 
Ward Electronlc1. 382 Soho Road, Handaworth. Birmingham. Tueaday-Saturday 9em-5.30pm. Telephone: 021·664 0708. 
J ohn-G3JYG. 16 Hervard Road. Rlngmer. Lewe1. su ... x. Telephone: Rlngmer 812071. 
Slm-GM3SAN. 19 Elll1mulr Road, Bellileoton, Nr. Gla1gow. Telephone: 041·771 0364. 
Alen-GW3YSA. 36 Pen Y Waun. Efall laef, Pontyprldd. Glamorgan. Telephone: Newtown Uantwlt 3809. 

In ElA. contact Donald White, Ballyvoumey, Macroom. Co. Cork. Telephone: Ballymekeera 112. 

DON'T BE FOO LE DI See our announcement about Trio distributors on page i069. 
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I 
AEUK - Your number one 
source for YAESU MUSEN l \lfi} 

FT-225RD A 

SPECIAL VOUCHER OFFER! 

YAE-SU v 
MAIN AGENT 

Three more examples of 
technical excellence in 2m 
equipment from Y AESU 
MUSEN including the new FT· 
202R hand-held and the very 
latest release, the exciting CPU· 
2500R FM transceiver with Cen­
tral Processing Unit (CPU) for 
computer-type operation to 
give you, the discerning 
operator. the latest state-of-the­
art development. Also featured 
this month is the superb FT-
225RO all-mode 2m transceiver 
which is seuing new standards 
for f ixed/ portable equipment­
this is a top-drawer rig for the 
man who won't senle for any­
thing but the best. 

BE SURE 
TO GET 
YOUR YAESU 
CATALOGUE­
SEE OUR 
OFFER BELOW! 

Here's a 10· 1 winning otter if you'd like the latest Yaesu catalogue. Just send us 4 9p stamps l36p) and we'll send you Yaesu's latest fully illustrated 
brochure together with our Credit Voucher for £3.00 against your eventual purchase. A couple of stamps will bring you the latest Atlas or Swan 
leaflets or our current used equipment list. 

1002 

Hours: 9.30-5.30 Continuous includin_g Saturdays- Early closing Wednesday, 1 p.m. 

transactions. Full demonstration facilities. Free Securicor delivery. · · 
Acces• O• •tt••ct;ve H.P. te•m• •eed;ly avaHable lo• on·the·•pot I!~ 

Merry Christmas & Happy New Year to all our Customers 

MAIN 
AGENT 

fiili~ATLAS 
'!.~'.!'RADIO INC. 

SOLE ~ .SMIAltl 
AGENT~ ELECTRONICS 
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I 
NEW! ADVANCED TECHNOLOGY from ~ ~~~fl' 

ST-3 
Antenna tuner with 200 watt PEP rating. 18 
position inductive selector switch. 
Simultaneous reading forward and reflected 
power meters. Match balanced or unbalanced 
antennas with 4 position antenna selector 
switch. Matches 100 MX. 

PSU-5 
115/230 VAC power supply compatible with all 
SWAN solid state HF transceivers. 

T 

.....illll 100MX 
"""1111111 Solid state HF transceiver. 100 watt PEP and CW 

output, 80M- 10M. Broadband design featuring 
noise blanker, VOX, 25KHz calibrator, CW 
sidetone, semi-break in CW. RIT, built-in speaker. 
Ultra stable PTO frequency source. Operates 
directly on 11 to 15 VDC, USB. LSB. CW operation. 
9MHz 8 pole crystal IF filter. 

• OTHER NEW MODELS 
350B 
Full 300 watt PEP input in a 80-10 meter HF transceiver. 
Complete with built-in AC power supply, 25KHz 
calibrator. 80 or 100Hz CW audio filter. and speaker. 
use, LSB, or CW. 

3500 
Digital readout 80-10 meter HF transceiver. Selectable 
CW audio filter of 80 or 100 Hz, CW side tone, built in 
AC supply, use. LSe. or CW. 300 watts PEP input. 

HF700$ 
HF t ransceiver with a full 700 watt input on SSe. 
80M-10M coverage with up to 10 channels for MARS 
operation with optional S10.X plug-in crystal controll· 
ed oscillator. Selectable 80-100Hz CW filter. VOX with 
optional VX-4 plug-in accessory. 

SEE FACING PAGE FOR DfTAILS OF FULL LITERATURE 

BRANCH : AMATEUR ELECTRONICS, UK-COASTAL. CLIFTONVILLE, 
KENT, KEN MclNNES. G3FTE, THAN ET (0843) 291297. 9 a.m.-10.30 p.m. 

BRANCH: AMATEUR ELECTRONICS UK- SCOTLAND, 287 MAIN STREET. 
WISHAW, LANARKSHIRE. GORDON McCALLUM. GM3UCI. 
TELEPHONE WISHAW 71382. (EVENINGS CAR(UKE 70914) 

AGENT : WALES & WEST- ROSS CLARE. GW3NWS. CAERLEON, NEWPORT. 
(CAERLEON 422232)- 0NLY 20 MINUTES OVER THE SEVERN BRIDGE. 

S08-Sl4 ALUM ROCK ROAD 14~7 
011-127 

BIRMINGHAM 8 Telex33704s
6111 

RADIO COMMUN/CATION December 1978 
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LEE ELECTRONICS LTD 
ESTABLISHED FOR MORE THAN TWO DECADES 

01 -723 5521 400 EDGWARE ROAD. LONDON. W2 
OPEN MONDAY TO SATURDAY 

Telex: 298765 

LONDON'S LARGEST STOCKISTS OF YAESU • ANTENNA 
SPECIALISTS• STANDARD • ICOM • BA NT EX 
•JAYBEAM • REVCO • OM70 • ATLAS• ETC 

FRG-7- DIGITAL DISPLAY 
Yes. The wo1ld famous FRG4 7 is now available w nh digital read-ou1 fitted by Lee 

Electronics in place or kHz dial . • Special price £227.00 + VAT 
For customers who already own FAG- ?'s w e can supply the digital read- out complete 

with installation instructions .. .. £39.SO + VAT 
FRG-7 Digi1al £227.00 . • • . • • FRG-7 w i1h analogue dial £187.00 

FRG-7 DIGITA L £227.00 FRG-7 Perspex cover as i llus1ra1ed £3.50 All plus 1n'lb VAT 

VAESU MUSEN PRICES (ALL AVAILABLE FOR IMMEDIATE DELIVERY) 

FT901 OM Dig1iar uans £863.50 FV301 VFO for FT301 £86.00 FT101 EX Tri'Jnsceiver £468.00 Y0100 M omter Scope £150.00 
FT901 D/ DE Digilo ·•ms £737.50 FR 101 S Receiver £395.00 FT221 R 2M all m ode £357.00 FC301 Am Tune1 £108.00 
FT301 lrans 1 ·8-301\ FR101 D Delux Rece1ve1 £525.00 FT227R 10W 2M 400 Ch YC500J 500M hz coun1er £168.50 

12V DC 100W £515.00· FR101SD Digi1al S £515.00 Digital Mobile £213.00 YCSOOS 500M hz tounier £237.50 
FT301 D Digi1al FT301 £588.00. FRl 01 DD Diy 11al D £615.00 FT7 HF 1 OW Mobile £318.00 YCSOOE 500M hz counicr £306.50 
FP30 1 PSU/ Spoaker £98.00 Fl 101 1 ·8-30 MHz Tx £435.00 FL 101 Lin/Amp for FT? £130.00 YP150 Power Meler £58.50 
FP301 D PSU/ SP/ Clock/ FTl 01 E Transceiver £515.00 F P4 PSU for FT7 £35.00 OTR24 World Clock £16.00 

IDEN £162.!iO FT1 OJ EE Transceiver £498.00 Fl2100B Linea1 1.2kW £311 .00 FRG7000 Receiver £327.00 

All+ VAT 12i EXCEPT MONITOR SCOPE. CLOCK, COUNTER. WATIMETER, t 8% FREE DELIVERY IN UK. 

M ICROWAVE MODULES DESPATCHED TO A NY PART OF T HE WORLD POST FREE 
MMT144/ 28 Transverter £79 FREQUENCY COUNTERS CONVERTERS 
MMT432/28 Transverter £97 MM T 4321285 POA MMC432/285 converter £26.58 
MMT432/ 285 w11h Oscar M MD 050/ SOOM Hz counier £63.89 

shill £119 Divide by 10 prestaler, SOOp £25 M~C70. 4mtonven er £18 
MMT432/144R with 1·6Mftz M MC70/ LO. 4m converter £20 

shift £151 MMC144, 2mconverter £18 
MMP1 2/3 Power supply 12V. VARACTORS 

3A slabilized £60 MMV 1296. 2:lcm varatlor £33 MMC144/ LO 2m converter ( 20 
432 100W Linear £220 MMC432. 70cm convener £24 

ATV435/ 51 conver1er 
M MC 1296 convene• 28 or 

£2:4 

144 MHz IF ( .3 
A ll 2m converters c::an be supphe-d 
w i lh IF ou1pu1s of 2-4-12- 14-
18-28 MHz 70cm models w ilh IF 
ou1pu1s ol 28-14- 18- or 144MHz 

All MICROWAVE MODELS SUBJECT TO VAT IN UK 8% 0N FREQUENCY COUNTERS. All OTHER MODELS 12>% 

A.S.P. MOBILE A N D BASE STATION ANTENNAS 
Asp201 ~w 2m mobile £3.50 
Asp2009 i 3dB 2m mobile £7.50 
Asp629 ~w JdB 2m mobile £7.60 
Asp677 8 3dB 2m mobile £13.50 

ICOM RANGE 
IC215 2m 8th 
IC2t5 2m 10ch (fi lled 6 

repea1ers plus 4 simplex) 
IC202 2m SSB 
IC22A 10W mobile 
IC240 1 OW mobi le 
IC245E 1 OW FM/ SSB 
IC211 E 1 OW FM/ SSB 
FREE POSTAGE IN UK 
All transceivers + 12;% VAT 

£139 

£144 
£152 
£145 
£176 
£352 
£470 

Asp393 ;w 3d B 2m mobile £17 Aso E462 70cm 3dB mobile £7.23 
Asp no hole boo1 moun1 £3.70 Asp E667 70cm SdB mcbile£16.90 
Asp magne1ic moun1 £8.95 Asp A659 U K 70cm 
Asp culler cl ip less cable £3.85 5dB. base anienna £19.00 

Post & Package. £1 .00 

ICOM ACCESSORIES 
Extols S21 or S22 £4.50 pr. 
ER Case 202/ 215 £6.67 
Mobile Brackel 202/ 21 5 £10.23 
Helical Antenna £3.25. p & p 25p 

KYOCUTO DIGITAL MODEL 2015 
1 OW mobi le 400ch Tx/rx £245 

J -BEAM ANTENNAS 
ALL MODELS IN STOCK 

F.D .K . RANGE 
Mul1i UI IUll) 70cm mobile 
Multi 11 ·2m mobile 
Mulli 2700 Fm/ ssb. Tx/rx 

HELICAL ANTENNAS 

£221 
£184 
£435 

2m w ith BNC £ 4.20 oach 
2m w i1h PL259 £4·20 each 
2m for IC215, 
T•io 2200 Gx. s1andard 

C1 46A 
All+ poSI 25p.+ 12!.% VAT 

£3.50 

Special offer A.S .P. A680 U.K. 
6dB 144/148M Hz Co-hnear 
Power handling 350W. lenglh 

approx. 1211. Lisi £51 special 
offer £41.50 
PLUS VAT8% 

STANDARD RANGE 
C146 2M Hand held 

with carry case. 1one 
burs1. $20 and $22 

New M obile Master 
2W input 1 OW outpul 

Base M aster 
Mobile ndap1or 
Hehcal antenna 
Small charoer 
Set o f Nicads 
C830S Marone H/ Held 

FREE POSTAGE IN UK 
+ 1 2~ VAT 

(125.00 

£39.50 
£21 .50 
£4.95 
£5.5-0 
£5.25 
£8.50 

£149.50 

OM70 40W Linear Amplifier £48.00 
+ VAT 12!.% 

SEND 25p FOR CATALOGUE 
A N D PRI CE LIST OF OUR FULL 

RANGE 
ALPHA W63 

2m 10w Mobile with scanning 
channels Fmcd 9 channels 
£139.95 + VAT 12;% 

YAESU FT227R W ITH LEE ELECTRONICS AUTO-SCAN 

YES WE CAN NOW SU PPLY THE FT227R WITH AUTO-SCAN 
FACILITIES. DESIGNED AND M ANUFACTURED EXCLUSIVELY 
FOR US- NOTE THESE STAR-FEATURES: 

*Scans 40 channels 
* 2 speed scan rate 
*Locks out unwanted channels 
*Automatic tone burst for repeater operation 
* Reverse repeater facility 
*Scans between 145- 146MHz in 25kc / s steps 
*Scanning facility 
Controlled by switch lilted to microphone (not illustrated) 
PRICEE253.00 PLUS VAT 

ACCESS • BARCLAYCARD • HP TERMS ARRANGED 
Can be fitted by us to existing 
£:43 + VAT including fitt ing. 
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., 
William Munro (lnvergordon) Limited 

distributors for 

NEC 
Amateur 

Radio 

Equipment 1111111111111111111111111111111~ 

CQ-P2200E 
2m FM 
Portable 
Transceiver 

SPECIFICATION 

General 
Frequency range 
Channels 
Microphone 
Speaker 
Supply voltage 

Current consumption 

Semiconductors in 
use 

Dimensions 

Weight 

Transmitte r 
144.00 146.00 MHz 
12 Channels Emission type 
Dynamic type <lOKm Transmitting power 
3W8U 
Built in batt. DC12V · Antenna impedance 
HP11 x 8, External Maximum frequency 
power supply 13.5 V deviation 
900mA at transmission Modulation 
110mA at reception 

29 transistors; 3 FET's: Multiplication 
16 diodes: 2 IC's: 1 Undesired radiation 
LED Repeater tone 
196 IW) x 691Hl x 219 
ID) mm 
Approx. 2.6kg lin· 
eluding batteries) 

Receiver 

F3 Receiving system Double 
3W lat HIGHJ, approx, superheterodyne 
lW {at LOWI Intermediate frequency First IF 10.7 MHz Se-
son cond IF 455 KHz 

:!: 10 KHz 
Crystal controlled 
variable reactance 
modulation 
12 
- 60 dB or less 
1750 Hz± 2 Hz 

Sensitivity SI N 30 dB or more at 

Squelch 
Pass band width 

11N input 
- 6dB or less 
±10 KHz or more {at 
-6dBl 

Filter Ceramic f ilter 
Low frequency output O.SW {rated output! 
Overall distortion 10% or less at 1,000 

Hz O·SW 

DESCRIPTION 
This is a very well built piece of equipment with robust case and 
strong webbing carrying strap. All controls are on the top face mak­
ing operation easy and comfortable. The built-in extending rod 
antenna can be used as i or t wave whip depending on the number 
of sections used. The battery compartment is recessed from the bot· 
tom of the unit and is held by one bolt giving easy access to com­
partment and the battery pack slides out without any connecting 
wires. External DC supply socket and external antenna socket are 
recessed into base. The microphone is particularly comfortable to 
hold and is the right shape and size. 

3 CHANNELS FITTED £179 (inc l. VATI 

The 1750HZ repeater access tone operates on release of the P.T.T. 
switch thus giving a tone at end of transmission even on normal 
simplex working. 
The transmitted output is switchable~ or lw. 
The meter serves as 'S' meter on receive, and battery check on 
transmit. 
An LED "ON AIR" Indicator is provided. 
RIT is fitted. 
FETS are used for RF stage and an IC for IF stage giving excellent 
sensitivity, cross mod. and limiting characteristics. 

9 CHANNELS FITTED £197 (incl. VAT! 

WE WISH YOU ALL A MERRY CHRISTMAS AND A HAPPY AND 
PROSPEROUS NEW VEAR 

Telephone 0349 852351 100 HIGH STREET, INVERGORDON, ROSS-SHIRE V18 ODN Telex 75265 

ACCESS BARCLAYCARD HIRE PURCHAS E 

RADIO COMMUN/CATION December 1978 1005 



POLAR is now ST ATE-OF-THE-ART 
Formerly Polar Electronic Developments Ltd, Sota Communicat ion Systems Ltd are still manufacturing our well 

known range of T ransverters and Linear Amplifiers. 

.. ·· & ''" 
-lMU~p • fUC!"ClllCfC'oli.-,."" ... ~ !.l>U 

.. -... e <SJ ..... 
EDL144S EDL432P 
144 MHz 100 watt RF Output Linear/ Preamp 

£128 +VAT 12t% 
EDT144/28 Transvener £100 + VAT12t% 

432 MHz 50 watt RF Output Linear Amp. 

£135 + VAT12t% 
EDL432-£50+ VAT 12t%. Wavemeter- £16 + VAT8% 

V.$.W.R. Bridge- £35+VAT8% 

In addition to the above, w e are authorised European Distributors for 
LUNAR ELECTRONICS Linears & Preamplifiers. 

-.... -,..... 

U.K. Distributors for 
DAVIS ELECTRONICS FREQUENCY COUNTERS 

NEW! 600MHz M ini Counter 
£145 + VAT 8% 

General purpose low cost Counter without the sacrifice of basic performance 
" Check the f eatures we have that soma other fow cost counters don~t have." 

e Al .... r..m.t e s...i1M1J 10 MV 11 150 Miil e C..,itlllr Mll lletilul 1'1i11 e I ~ 4" LED 
~ • 2!W • llV °"'* • - 6111 r- II Se< & · I .cl • t• Colil ididid • Pm 
lllltM r.ocr• • 11o11• 11-. • 1iv """ Joct • &alt ~ • Crrstil ra t111111 ,,.i. 

-u11111s11 ll.ICTmNCS -

144MHz 
2M10-80P 80 Wan all mode, Linear/ · 

Preamp £120 +VAT 12j% 
2M30 160P 160 wan all mode, Linear/ 

Preamp £160 +VAT 12!% 
PA144 Preamp t ·5 db N.F. £20+ 

VAT 12!% 
PAl144 RF Switching Preamp t ·9 

db N.F. £28+VAT 12!% 
432MHz PA432·2. 1 ·6 db N. F. 

£22+ VAT 12!% 
HF HF3·tOOL2 Linear/ Praamp 

1 ·8-30MHz. 200 watt PEP 
output (100 wan continu· 
ousl £110+ VAT 12!% 

PA28 28MHz t · 1 db N.F, 
£20+VAT 12!% 

--
Northern England Representatives for VHF COMMUNICATIONS Magame & Kits. Agents for Microwave ModtEs. 

PLUS <AS FAR AS WE KNOWI THE FIRST COMPLETE 1296MHz TRANSVERTER on the market, UKW 1296/28. Receive N.F. 4·0 db. RF Out­
put 400mW ..... £160 + VAT 12!%. UKW 144MHz all mode Linear Amplifier. 80 watt RF Outout ..... £100+ VAT 12*% . UKW 432MHz all mode 
Linear Amplifier. 45 watt RF Output ..... £110+ VAT 12t% . KR500 Elevation Rotator ..... £120+ VAT. KR600 Rotator ..... £133+ VAT. Discone 

Antenna. 3-4dB gain, 80-480MHz ..... :£45+ VAT. 

Trade & Export Enquiries welcome 

SOTA COMMUNICATION SYSTEMS LTD. 
26 CHILDWALL LANE, BOWRING PARK, LIVERPOOL. L14 STX ENGLAND. Tel: 051-480 5770 
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COUNCIL 
President 
D. S. Evans. PhD. BSc. FIM. G3RPE 

Executive Vice-President 
J. Bazley, G3HCT 

Immediate Pest-President 
Lord Wallace of Coslany 

Honor ary Treasur er 
P. F. D. Cornish. FCA, G3COR 

Telecommunications Liaison Officer 
R. F. Stevens. G2BVN 

Ordinary members 
E. J. Allaway, MB, ChB. MACS. LRCP. 
G3FKM 
P. Balestrini, TEng(CIE). MITE. G3BPT 
T. P. Douglas. MBE. AMIEE. G3BA 
C. H. Parsons. GW8NP 
R. F. Stevens, G2BVN 
G. M. C. Stone. CEng. FIEE. FIERE. G3FZL 
C. J . Thomas. G3PSM 

Zonal members 
Zone A . B. O'Brien. G2AMV 
Zone B . J. Anthony, G3KOF 
Zone C. D. J. Andrews, G3MXJ 
Zone 0 . W. A. Scarr. G2WS, MA. FBIS 
Zone E. D. H. Adams, GW3VBP 
Zone F. W. F. McGonigle. Gl3GXP 
Zone G. F. D. Hall, GM8BZX 

REGIONAL REPRESENTATIVES 
Re11ion 1-W. M. Furness. G3SMM 
Region 2- 0 . Smith, G4DAX 
Region 3- H. S. Pinchin. G3VPE 
Region 4-(Post vacant) 
Region 5- R. E. G. Kendall. G8BNE 
Region 6- F. S. G. Rose. G2DRT 
Region 7-D. A.G. Pedder. G3LFX 
Region 8- D. N. T. Williams. G3MDO 
Region 9-H. W . Leonard, G4UZ 
Region 10- R. G. Barrett. GW8HEZ 
Region 11- (Post vacant) 
Region 12-F. Hall. GM8BZX 
~egion 13- A. B. Givens, GM3YOR 
Region 14- 1. McKechnie. GM8DOX 
Region 15- 1. Kyle. G18AYZ 
Region 16- M. S. Appleby. G3ZNU 
Region 17- L. Hawkyard, G5HD 
Re!)ion 18- W. Ricalton. G4ADD 
Region 19- R. J . Broadbent, G3AAJ 
.Region 20- G. Mather. G3GKA 

HONORARY OFFICERS 
Awards managers 
hf- C. R. Emary. G5GH 
vhf- J ack Hum, G5UM 
Emergency communications manager 
P. Balestrini. G3BPT 
HF manager 
E. J. Allaway, G3FKM 
Intruder Watch organizer 
S. AG. Cook. G5XB 
Microwave manager 
D. S. Evans. G3RPE 
Slow morse organizer 
M. A. C. MacBrayne. G3KGU 
Trophies manager 
P.A. M iles. G3KDB 
VHF manager: I. F. White. G3SEK 

Couespondence to RRs and honorary officers 
should be addressed directly to them ( OTHR). 

Tape/film library 
Contact membership services officer at RSGB HO 
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RADIO SOCIETY OF GREAT BRITAIN 
35 Doughty Street . London WC1 N 2AE 

Telephone 01-837 8688 
Founded 1913 

Incorporated 1 926 

Member society. International 

Amateur Radio Union 

PATRON: HRH The Prince Philip, Duke of Edinburgh. KG 

The national society representing all UK radio amateurs 

Membership is open to all those with an active interest in radio experimentation and 
communication as a hobby. Applications for membership should be made to the general 
manager, from whom full details of Society services may also be obtained. 

GENERAL MANAGER AND SECRETARY 
D. A. Evans. G30UF 

EDITOR 

AW. Hutchinson 

ANNUAL SUBSCRIPTION RATES 

UK corporate: £8, including VAT Overseas: £8. 

Associates under 18: £3. Students aged 18 to 21 : £4.50. 
(Student applications should g ive the member's age at last renewal date and include 

evidence of student status) 

Affiliated societies: £6.50 {including Radio Communication); 
£3.25 (excluding Radio Communication). 

Zone A : 
Zona B : 
Zone C : 
Zona D: 
Zone E : 
Zone F : 
Zone G : 

Region 1 

Region 2 

Region 3 

Region4 

Region 5 
Region 6 
Region 7 

Region 8 
Ragion9 
Region 10 

Region 11 
Region 12 
Region 13 
Region 14 
Region 15 
Region 16 
Region 17 
Region 18 
Region 19 
Region 20 

COMPOSITION OF RSGB ZONES 
Regions 1. 2 and 1 8 
Regions 3. 4 and 5 
Regions 7, 8. 16 and 19 
Regions 6, 9, 1 7 and 20 
Regions 10 and 11 
Region 15 
Regions 12. 13 and 14 

COMPOSITION OF RSGB REGIONS 
Cheshire, Cumbria, Greater Manchester. Isle of Man. Lancashire. 
Merseyside. 
All that part of Humberside north of River Humber. North Yorkshire. 
South Yorkshire. West Yorkshire. 
Hereford and Worcester. Salop. Staffordshire. Warwickshire. West 
Midlands. 
Derbyshire. all that part of Humberside south of River Humber. 
Leicestershire. Lincolnshire, Nottinghamshire. 
Sedfordshire. Cambridgeshire, Northamptonshire. 
Berkshire. Buckinghamshire. Oxfordshire. 
Greater London south of River Thames. Su11ey including that part of 
London north of the Thames administered by Surrey. 
Kent, Eas: Sussex. West Sussex. 
Cornwall. Devon. 
Dyfed. Gwent. Mid Glamorgan, Powys. South Glamorgan. West 
Glamorgan. 
Clwyd, Gwynedd. 
Grampian, Highland. Island Authorities. Tayside. 
Borders. Fife, Lothian. 
Central. Dumfries and Galloway. Strathclyde. 
Northern Ireland. 
Essex. Norfolk. Suffolk. 
Isle of WiQht. Channel Islands. Dorset. Hamoshire. Wiltshire. 
Cleveland, Durham, Northumberland. Tvne & Wear. 
Greater London north of River Thames. Hertfordshire. 
Avon, Gloucester. Somerset. 
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\\ . \\ 
\\ A I have much appreciated being invited to the 30 or so \\ 
~ major events I have attended during the year, and "-
~ regretted that I have had to miss others. At these events I ~ 
\\ seasonal have often taken the opportunity, in speeches and talks, \\ 
\\ to give an impression of the scale of the activities of the \\ 
11, Society. Their extent sometimes has been a surprise to 11, 
~ message many members: in the other direction, the interest peo- : 
\\ pie have expressed in the mechanics of running their ~ 
\\ f rOfil Society has come as a very pleasant surprise indeed. \\ 
ll, However knowledgeable a person is before he ~ 

~ the becomes President, I am sure that he is significantly : 
\\ affected by the experience. In my case, a very early event ~ 
\\ of note, shared by many others, was meeting the Mar- \\ 
~ President chesa Marconi and the Princess Elenra-the origins of ~ 
~ our hobby at one stroke became much closer and much ""l 
\\ more real. On the international scene, the statement so \\ 
\\ often expressed that the RSGB is a significant force in the \\ *' world of amateur radio acquired a reality that came as ~ 
~ something of a shock because of the responsibility it ;; \\ IF 1978 comes to be- regarded as one of the more implied. ~ 
\\ eventful years in the Society's history, then it will One was moved by two events where perhaps amateur "\\ 
ll, be partly the result of important decisions made in radio may have helped to provide a lead. The first was ~ 
~ previous years beginning to show their influence on af- that this year for the first time, foreign amateurs were ;; 
\\ fairs, 2nd partly because of the exceptional amount of allowed to operate their transmitters from within ""l 
\\ hard work put in on several fronts. One perhaps could Hungary. The second event was the recent most sue- \\ *' highlight the advances made in HQ administration, the c~ssfu~ joint meeting between GI and El amateurs, the 11, 
~ widely-based efforts made to improve the quality of the first since the troubles began several years ago. One ;; 
\\ interaction between the Society and its members {and would like to think that the basic international- ""l 
\\ non-members!), and the continuing efforts in preparing mindedness of amateurs in some way helped in fostering \\ 
11, for WARC 1979, manifested, for example, by the IARU both events. \\ 
~ Region I Conference in Hungary earlier in the year. The most lasting impression of all will be the many 
\\ In referring to these activities, one must of course also amateurs from this and other countries one has been \\ 
\\ refer 10 the efforts of those responsible, the 20 who fortunate to meet and who represent the essence of \\ 
~ comprise the staff of our headquarters, and the 150 or amateur radio. I would like to wish all of them and llr 
~ so officers and commiuee members of the Society who other amateurs and their families a very happy .;/;-
""l have made these extra efforts in addition to their normal Christmas and a successful New Year. ;; 
" activities. D. S. Evans, GJRPE ""l 

~ddl4Pd6444444DddlddddddddddddddddlddJ 

[ QTC 
amateur radio 

Christmas holidays 
RSGB headquarters will be closed from 23 December 1978 to I 
January 1979 inclusive. 

The Chelmsford editorial office will be closed from 23 to 26 
December and from 29 December to I January 1979, aU dates 
inclusive. 

Science Museum lectures 
The RSGB Education Committee has again arranged for the 
lecture "The World of Amateur Radio" to be presented at the 
Science Museum, Exhibition Road, South Kensington, Lon­
don, on three occasions in January 1979. 

1008 

The lecture aims to give young people an insight into 
amateur radio, and active radio amateurs will form the team of 
lecturers. Demonstrations will show some of the principles of 
radio communication, typical amateur equipment will be 
operated, colour slides will show various types of radio in­
stallation, and the way to become a radio amateur will be 
described. 

The lecture will be given on Friday S January at 3pm, and on 
Saturday 6 January at I030am and 3pm. Admission is by ticker 
only, obtainable free on application to the Education Service, 
Science Museum, London SW7 2DD. 

Area representatives 
In the list of area representatives on page 788 of the September 
issue of Radio Communication, the Farnborough represen­
tative was incorrectly shown as R. J. Harrison, G3TMQ; he is, 
in fact, D. N. Jones, G8JMX. 

The area representative for Poole and district is D. Mason, 
G3ZPR. 
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WARC preparations 
The Special Preparatory Meeting (SPM) which was held be­
t ween 23 October and 17 November in Geneva was in response 
to a resolution of the ITU Administrative Council which in­
vited the llllernational Radio Consultative Commiuee (CCIR) 
to carry out the necessary studies to ensure timely provision of 
the technical information likely to be needed as a basis for the 
work of the W ARC. During the two years prior to the SPM a 
great deal of preparatory work had been carried out by CCIR 
Study Groups. Prior to the start of the SPM some 350 
documents were sent to the 720 delegates who participated in 
the meeting. 

The technical topics around which the work of the SPM was 
organized were as follows: 
A. Terminology and classification and designation o f 

emissions. 
B. Terrestrial services up to 40GHz, technical data for 

allocation and regulations. 
C. Space services and space/terrestrial sharing up to 40GHz, 

technical data for allocation and regulations. 
D. Monitoring and identification. 
E. Services above 40GHz, and optimum use of the spectrum. 
F. Propagation. 
G. Resolutions and recommendations related to CCIR work. 
H. Drafting. 

The amateur service and the amateur satellite service were 
considered in commiuees Band C. Initially the conference was 
divided into a large number of sub-working groups and work­
ing groups which reported 10 the main commiuees. The 
documents approved by the SPM will be published in a report 
which is illlended to be comprehensive and self-contained, 
consisting of all the technical information and conclusions 
considered by the SPM to be of importance 10 the work of the 
WARC. 

The IARU participated in the SPM as a full delegation and 
actively took part in discussions involving the amateur service. 
The delegation included: Merle Glunt, W30KN; Dave Sumner, 
KIZZ, and Roy F. Stevens, G2BVN. 

David Wardlaw, VK3ADW, and Michael Owen, VK3KI, 
served on the Australian delegation with special responsibilities 
for amateur radio matters. In addition there were more than 50 
radio amateurs who formed part o f national delegations. Dr J. 
A. Sa.~ton was the chairman of the SPM , and the UK delega­
tion was led by Mr' W. H. Bellchambers, the director of radio 
technology at the Home Office. 

During the SPM a reception in the ITU headquarters was 
arranged by the lARU, and more than 150 delegates au ended. 
Among these were many from Asia and Africa, including 
representatives of the People's Republic of China. This was 'the 
first occasion on which representatives of the People's 
Republic of China had attended an IARU function. 

Jersey Radio Convention 
A successful convention was held in Jersey on 10 September, 
and among those auending were 30 amateurs from Jersey and 
Guernsey, and 88 French amateurs. The programme included a 
local tour of the island for the visitors, lunch, a raffle for 
£1,000 worth of prizes donated by local wholesalers, and a 
shopping trip. 

Following this success, a two-day event is being organized 
for September l 979 which will include a trade show and con­
vention on a Saturday and Sunday. Details can be obtained 
from Mr G. Brown, GJSORH, "Lemnos", Longueville Road, 
St Saviour, Jersey, Cl. 

RADIO COMMUN/CATION December 1978 

1979 Presidential Installation 
The Installation of Mr J . Bazley, GJHCT, as the 45th President 
of the Radio Society of Great Britain will take place on 

Saturday 13 January 1979 
7 for 7 .JOpm 

in the 
Executive Suite 

Warwickshire CC Ground 
Edgbaston 

Birmingham 

Admission will be by ticket only. Tickets will be limited to two 
per member. and the total number available will also be limited. 

Single ticket .. .•. f2 Two tickets .. ... £3 
Dress: informal 

Applications for tickets should be addressed to: The General 
Manager, RSGB, 35 Doughty Street, London WC1N 2AE. 

Tape/ film library 
Because of ill-health, Mr S. W. Coursey, G3JJC, has· bad 10 

give up the honorary post of curator of the RSGB taped lecture 
library. The Society th anks him for his considerable efforis 
over the years to supply clubs and others with taped lectures 
on a variety of subjects. Thanks also to Mr N. W. Kemsley, 
G3WJK, who has recelllly been assisting with the librafY. 

For 1he time being, all requests for tapes and films should be 
addressed to Mr M. J . N. Hawkins, membership services 
officer, at RSGB headquarters. 

Activities at Leicester 
Mr C. P. Watkins, senior lecturer at the Charles Keene College 
of Further Education, Painter Street, Leicester, advises that 
the RAE course held at the college at 6pm on Fridays has 27 
students this year and t hat room is available for a couple more 
keen types. The college RAE course had an 80 per cent pass 
rate in 1978. 

The college station G4CKC is active under the management 
of Mr P. D. J ohnson, G3UQX, and the vhf/uhf group which 
meets at the college has constructed a 432MHz repeater at 
Markfield, northwest of Leicester, and plans another on 
144MHz. The college would be pleased to offer hospitality and 
test equipment facilities to RSGB members. 

Stolen equipment 
The following equipment was stolen from a car at Wo m­
bourne, near Wolverhampton, on 11 October: FOK Multi­
U-11, serial 14214, top cover missing, fitted with channels 
RBO, 2, 4, 6, 10, 14, RBO reverse, RB 14 reverse, SUS, 16, 18, 
20; FOK Quartz 16, serial 04033, top cover missing, filled with 
channels R3, 4, 5, 6, 7, RS reverse, S20 to S24; pair Pye 
Pocketfones, fitted RB14, receiver fitted with small rubber 
helical antenna. Any information to L. Saunders, 174 Marsh 
Lane, Ford houses, Wolverhampton WV 10 6RX, tel 789581; or 
to PC Vaughan, Wombourne Police Station, Wombourne, 
near Wolverhampton, tel Wombourne 4611. 

Stolen while in transit by British Rail from Stevenage to H,yde at 
the end of February 1978: KW204 valve transmitter, serial 
T389, with internal mod lo bandswitch on I ·8MHz. Any in­
formation to B. Kitchen, G4GHB, 18 Welch Road, Newton, 
Hyde, Cheshire SK14 4DJ . 
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Heatsinks 
by G. C. OXLEY, GBMW* 

T HE rating of all electrical equipment is determined by its 
working temperature. If the apparatus gets too hot then in­

sulation may catch fire or melt, conductors expand and 
semiconductor junctions can be destroyed. In the specific case 
of semiconductors the device is usually kept cool by using a 
heatsink. Keeping the temperature of semiconductor devices 
within the specified limits is also important because their 
operating characteristics alter with changes in temperature. 
This is particularly important with zener diodes, Class B 
amplifiers and cemperature-limited voltage regulators. 

The heatsink loses heat to its surroundings by convection, 
radiation and conduction. Mounting the heatsink vertically, so 
as to give as good a now of air as possible, will help the convec­
tion of heat. The larger the volume of metal, the more heat it 
will absorb; but the most important fac.tor is the surface area of 
the heatsink. This area can be increased by adding "radiating" 
fins. When natural convection takes place the rate of heat loss 
in a constant-temperature enclosure is proportional tb e 1·i; 
where 0 is the temperature excess over tbe surroundings. Loss 
of heat by radiation can be enhanced by painting the heatsink 
matt black or by anodizing. 

A rough comparison of the ability of some metals to conduct 
heat is given in Table I. 

Table 1. Heat conductability of some metals 
Silver Ag . . . . . . . . . . . . . 100 Brass . . ... . . . . . . ....... . . . . 25 
Copper Cu .... . ... .. .... 80 Iron Fe . ..... ... . . . . . . ... .. 15 
Aluminium Al . .. ..... . ... . .. 40 Lead Pb . ... . . . . . ....... . .... 8 
Zinc Zn ........ .. .. . . 30 

When cost and ease of working are considered, aluminium 
comes out best; but copper, zinc and brass can all be used, and 
these metals are easily soldered (plumbers' solder). The work­
ing temperature of the device and the power that it needs to 
dissipate must be known before a heacsink can be designed. 
Considerations of cost, weight and space will require the size of 
the heatsink to be kepc to a minimum. 

The opposition to a body losing heat is called its thermal 
resistance. This is usually denoted by 0 and is expressed in 
°C/W Ill. 

Rectifier diodes, large zener diodes and transistors dealing 
with more than about 0 ·SW are often provided with heat sinks 
in order to achieve a higher power output. A rule-of-thumb 
value for the working temperature of silicon junctions is 
approximately 150°C, and for germanium junctions 75°C. 

The rating of rectifier diodes is often related to the 
temperature of the stud (bolt) T 5. Fig I shows that che output 
current of this diode must be halved if the temperature Ts rises 
from 50°C to J00°C. 

Examples using diodes and voltage 
regulators 
A rectifier diode has a forward voltage drop of IV when 
delivering a current of SA. The stud temperature must not 
exceed 80°C when the rectifier is dissipating SW. Let the air 

• Os1erwald, Liulemoor, Ashover, Chesterfield, Derbyshire. 
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Fig 1. Diode rating related to stud temperature 

(ambient) temperature inside che rectifier compartment be 
TA= 50°, then 

Ts - TA = 80-50 = 60C/W 

Po 5 
From the curves, Fig 2, an aluminium heatsink would 

need to be approximately 260cm 1 in area of one side. The 
dimensions of a square heatsink would be 
v(260/2)xif(260/2) =vl30 x vl30, and a 12cm by 12cm 
piece of I · Smm aluminium sheet would be suitable. Painting 
the sheet with matt black paint would give an added safety 
margin of about 20 per cent. 

Manufacturers often draw heatsink characteristics on 
logarithmic graph paper , the result being nearly a straight line. 
Fig 2(a) shows the rapid increase in area needed as the th ermal 
resistance falls below 5°C/W or so, while Fig 2(b) shows that 
the area and material become of less importance above 
30°CIW. 

Fig 3 shows a diode rectifier mounted on a heatsink. Heat 
must be conducted away from the junction to the case, and this 
path has a thermal resistance of 01 - c °C/W. From the case to 
rpe heatsink the resistance is 0c - HS• and from the heatsink to 
the surroundings 9Hs - A· Adding these together: 

01 - A = 01 - c + 0c-HS + 0HS - A· 
The same conditions apply also to transistors and voltage 

regulators. Compact and cheap voltage regulators are now 
available, and best results are obtained by using adequat.e heac­
sinks. 

For a regulator required to supply 3A at 12V the input 
voltage will be about 14 · 5V, but to allow for mains variations, 
transformer and rectifier tolerances, this input may reach I 7V. 
At maximum output the regulator must dissipate 5 x 3 = I SW. 
If TA= so0 c and T1 = 150°C: 

9 - 150 - 50 - 6· oc;w 
J - A- - --- 7 

15 
0; - c+ 0c - Hs+ 0HS- A = 6·7°C/W 

0HS- A = 6·7- 61 - c - Bc'- Hs °C/ W 

The manufacturer of one such regulator gives the value of 
91 _c as 3°C/W. A figure for the value of Bc-Hs can range 
from 0 · I °C/W to 0 · 5 °C/ W, depending on whether an in­
sulating washer and bushes are used and upon good surface 
contact, aided by a thermal compound such as silicone grease. 
If a figure of O· 3°C/W is chosen: 

0HS - A = 6 ·7 - 3 - 0·3 = 3 ·4°C/W. 

From Fig 2, an aluminium plate approximately 17cm square 
would be suitable as a heatsink. 
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Fig 2. (a) Thermal resistance 
re l a ted to surface a rea . 
Cb ) Graph showin g reduced 
Importance of area and material 

at higher thermal resistance 
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Examples using transistors 

Fig 3. Diode rectifier 
mounted on heatsink 

BF'VSO. If the temperature of the case can be kept below 
100°C then the power dissipated can be 2 · 86W. 91- A is quoted 
as 220°C/W. 

200- 25 

220 

175 

220 
=0·8W 

This is the power which a BFY50 will handle in surroundings 
having a temperature not exceeding 25°C. The derating curves 
are given in Fig 4. 

Let the desired output be 2W 

200 - 50 
eHS- A = --- -ei - c- Bc - HS = 75 - 35 - 1 =39°C/ W 

2 
Because this transistor has a T0-5 can a rather higher figure 

is chosen for Be - HS· 
Note, case is connected to collector. 

5 

I'\ BFY50 

' 
' \ 4 

I~~ 
r\. "'.s-. 
\%. 
'\ 

\. 
- r--r-!:!-A 220• 

\ 

" ~ -~\ 
0 

0 50 100 150 200 
TA(' C) 

Fig 4. Derating curves of a BFY50 
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BL'V85. VHF transistor. 
Let P 0 =5W 

\. ef'l91n Qf~e-~~e lcml 

0HS- A = 20 - 0i -c- 0c - HS 

= 20 - 12·5 - 0·5 = 1°c 1w . 

The data sheet gives R ,hCJ - mb) instead of 91 - c· T he term 
"mounting base" is used instead of "case". The torque 
applied to the nut on the fixing stud is quoted as between 
7·5kg/ cm and 8·5kg/ cm. Tight, but not too tight. 

TIP42. This low frequency power output transistor will 
dissipate 2W continuously if the free air temperature does not 
exceed 25°C. Let the required output be JOW 

150 -50 
Otts - A =---- Bi - c-Bc - tts = 10 - 1 ·92 - 0·5 = 7·5°c 1w 

10 

Practical considerations 
Heatsinks can be bought from retailers; one heatsink, made by 
Marston Excelsior Ltd, is shown in cross-section in Fig 5. With 
the fins vertical in free air, a IOOmm length has a thermal 
resistance of 2 · I 0C/ W. 

For a length of IOOmm the performance ts shown in the 
graphs of Fig 6. 

i---------124mm-------~ 

Fig 5. Cross·sect ion of a M arston heatsink 
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Fig 6. Performance graph o f Marston 10DN healsink 

For a dissipation of 25W with T HS -: TA = 50°C, 

9Hs- A = ~ = 2°C/W. 
25 

Care should be taken to make sure that the surface of the 
heatsink is as smooth and flat as possible. Apply the correct 
fixing pressure to the securing nuts and bolts, and use a thermal 
conducting grease. When no insulating washers are needed use 
bolts or screws which fill the fixing holes and use na1 washers 
under the nuts. If the heatsink must be mounted horizontally 
its size should be increased by a factor of I· 3. 

( EQUIPMENT REVIEW ) 
Quartz 16 
144MHz fm transceiver 

by T. G. GILES, BSc, G4CDY* 

Introduction 
To many mobile operators the appeal of 144MHz fm is the 
simplicity of the equipment. It is not necessary to tune the 
receiver, to net the transmitter or adjust any other controls 
while, at the same time, driving a vehicle. But many of the fm 
black boxes now on the market have become very sophisticated 
with their synthesizers, led readout of frequency, scanners, 
simplex/duplex switching etc, and have lost some of that ease 
of use. 

The Quartz 16 represents a straightforward 23-channel, 
crystal-controlled, 144MHz fm transceiver which has a perfor­
mance which is just as likely to make and maintain contacts as 

' 54 The Mount. Coulsdon, Surrey. 
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Home-made heatsinks 
Details are given in che handbooks. Copper-clad board can be 
used; if clad on both sides, the copper should be bonded. 

Transis1ors with T0-5 cans are best sunk into an 8 · 5mm 
diameter hole drilled into the sink 121. 

Aluminium or brass vanes from old tuning capacitors, as 
well as discarded aluminium sole-plates of smoothing irons, 
can be adapted. 

Manufactured heatsinks 
Manufacturers of heatsinks and radiators include Redpoint 
Ltd, Lymon Road, Cheney Manor, Swindon, Wilts SN2 2QN; 
Staver Thermal Products (UK) Ltd, Heron Trading Estate, 
Bruce Grove, Wickford, Essex SS! I 8BS; and Fischer­
Electronik, c/o DAU (UK) Led, 42a Main Road, Barnham, 
Bognor Regis, Sussex P022 OES. 

Well-illustrated broadsheets and catalogues are available 
from these and other manufacturers. 

Acknowledgements 
The writer wishes lo thank Marston Excelsior Ltd, STC, Texas 
Instruments, Lambda Electronics and Mullard for technical in­
formation. 
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I 11 "How to solve transistor heatsink problems", Courtney 
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121 "Low-power transistor transmitter'', G. R. Kennedy. 
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its ''all singing, all dancing" brothers. The advantage of syn­
chesized equipment is the large number of channels that can be 
called up, but often (particularly outside the London area) only 
a handful of channels are used, cg a couple of local repeaters 
and half a dozen simplex channels. Having more frequencies 
than required only makes the unit more difficult to use without 
taking one's eyes off the road. 

The unit used in the review was kindly loaned by Waters & 
Stanton Electronics, who can supply the Quanz 16 with seven 
channels fitted for £149. 75, and an additional three channels 
for £7.50, both including VAT and delivery. 

Description 
The transceiver is housed in a black steel case with diecast alloy 
front and back panels. The main circuitry is built on two glass­
fibre printed circuit boards accessible by removing the Lop and 
bot1om covers. The unit is supplied with a well-designed and 
mobile mounting bracket which has two quick-release catches, 
making it very easy 10 put in or remove from a car. This means 
that the same equipment could be used for home station and 
mobile operation, or chat the transceiver can be safely locked in 
the boot when the car is left unatlendcd. The main control is a 
centrally mounted 23-way channel selector switch which also 
has a position for an external vfo. There is an additional switch 
for selecting two priority channels, which could, for instance, 
be the mobile calling channel (145·500MHz) and a club fre­
quency. The power is turned on by pushing the volume control 
knob. Pulling the squelch knob switches on the automatic 
I, 750Hz tonebum oscillaior for repeater access. High or low 
power can be selected by a small lever switch. 
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The Quartz 16 

The meter has three func1ions: on receive i1 reads signal 
s1reng1h; on 1ransmi1, forward r f ou1pu1 power; and when a 
slide swi1ch on 1he back panel is moved 10 "F" ii reads the 
discriminator vohage. This feature allows the receiver to be 
neu ed to a 1ransmi11er known 10 be on 1he correcl frequency or 
10 a crystal calibrator . Ano1her nice fcaiure is 1ha1 the lamp 
illuminaling 1he numbers behind 1he sclecior switch is only on if 
a crys1al has been insialled in 1ha1 posilion. The back panel has 
1he power conncclor, an S0239 an1enna socke1, an ex1ernal 
speaker jack and a B9A accessory sockc1. 

The receiver is a convemional doublc-<:onversion superhe1 
wi1h 10· 7MHz and 455kHz i.f.s; selec1ivity is provided by a 
2-pole monoli1hic crysLal filler a1 l0·7MHz and a ceramic filter 
at 455kHz. The rf amplifier is a dual-gate fer 1ype 2SK40, and 
is coupled 10 a similar fe1 as a mixer via three helical filters. The 
second mixer is a bipolar transistor wi1h injection at 
l I · 155MHz. The channel crystals used are parallel resonant 
14MH z 1ypes, each of which is provided wi1h a trimmer. T he 
i.f. amplifier uses six discrete 1ransis1ors and a ra1io de1ec1or. 

Top view showing transmiuer stages 
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This is followed by a conven1ional noise-operaled squelch and 
an ic audio ou1pu1 amplifier. 

The signal from 1he dynamic microphone is amplified by two 
1ransis1or s1ages; amplitude limi1ed by 1he normal two series 
diode arrangemenl, 1hen funher amplified in a single stage and 
tow-pass filtered in an LC ci rcui1. The audio is applied 10 a 
bipolar 1ransis1or phase modula1or which 'is driven by an 
oscillaior using l 2MHz parallel resonant crys1als. There are 
five muhiplicr and amplifier s1agcs before 1hc pa unil, which 
co111ains 1he driver and power ou1pu1 devices types 2SC 1590 
and 2SC 1591 respectively. The reverse power from 1he an1enna 
is mo niiorcd by a reflec1orne1er, and if it exceeds a prese1 value 
a thyris1or is 1riggered which cuis off 1he drive 10 1he pa. 
Swi1ching of the amenna be1ween transmit and receive is 
achieved by diodes, and 1here is a 1 wo-s1age low-pass filler 
before 1he antenna connec1or. 

M easurements 
Sensilivily 
Al l45·5MHz a 0·24µV emf gave a IOdB s+n/n raiio. A 
0·2µV signal would open the squelch. 

Spurious responses 
The image was measured as 65 · 5dB down on 1he wan1ed signal, 
and lhe only 01her significanl spurious response was al 
130· 52MHz which was 84dl3 down. Rejec1ion of both i.f. fre· 
quencies was beuer 1han 80dB. 

Adjacent channel rejection 
The rejcc1ion of signals 25kHz fro m 1hc wanled signal was 
measured by degrading a 20dB s + n/n raiio on-lune signal 10 
l4dB by a modula1cd signal on 1he adjaccnl channel. The un­
wamcd signal needed 10 be 76dB above 1he on-lune one 10 give 
1his degradation. 

Oulput power and current consumplio n 
Measured a1 145 ·SM Hz into a 50!2 load. 

Supply voltage 
12·5V 
13·8V 

PotHighl 
8·3W 
9·5W 

Po Clow I 
1·05W 
1·4SW 

IRX 
0·2SA 
0·31A 

IL 
1·1A 
1·2SA 

The pa was siable imo a vswr o f 3: l at all phases. 

Spurious oulputs 
±12MHz a1 - 70dB. 
2nd harmonic at - 48dB. 
3rd harmonic al - 50dB. 

Modulalion 

lH 
1·9SA 
2·1A 

A lkHz tone was i11jec1ed imo 1he microphone socket, and 1he 
devialion was measured as + 5 · 9kHz and - 4· 6kHz. With nor­
mal speech 1he devia1ion was approxima1el)' ±2 · 5kHz. 

Conclusions 
The transceiver is supplied wi1h a manual which is bo1h useful 
and highly amusing. I I suffers from lhe Japanese English 
which was common a few years ago. As an example, a quote 
from 1he ins1alla1ion insiructions: " II is very imporlant 10 
wiring of 1hose wires should not boihcr your drive and vehicle 
opera1ion. When i1 will happen !hose wires bother your handle, 
breaks and some other car operaiion may going 10 dangerous". 

The 1ransceiver performed very well , both in measurement 
and prac1ical operation. The 10 channels fiued are probably 
adequaie for 1he majority of mobile opera1ors. and can be con­
vcnicn1ly extended as required or when funds are available. O 
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A cmos 11pip-tone" unit 

by T. HALL, BSc, GM3HBT* 

Introduction 

I T was announced in Radio Communication (! ) that the 
Home Office had agreed to the use of "pip-tones" at the end 

of A3j transmissions under certain adverse operating condi­
tions on frequencies of 144MHz and above. The operational 
specification is: tone duration 250ms±IOOms; frequency 
800-1,000Hz. 

Pip-tone units are available commercially but the author ex­
perimented to see if a suitable circuit could be evolved using an 
inexpensive cmos device (MC14572CP) [2), and which would 
meet the criteria of ease of assembly and low cost. The circuit 
in Fig I is the result of the experiments. 

The circuit is intended for use in transceivers using relay t/r 
switching. For equipment with solid-state switching, a 
miniature 12V single-pole relay of suitable rating can be added, 
being driven by TRl/TR2 to provide an isolated switching 
facility. 

Circuit det ails 
Transmit delay. T he 250ms±IOOms delay is provided by the 
time constant of CI/RI. The values shown provided, in the 
author's case, a delay of around 220ms, but individual 
preferences for the length of the tone can be obtained simply by 
varying the value of RI. 

Tone oscillator. C2 and R2 control the frequency of the 
oscillator, the values shown providing a frequency of around 
I ,OOOHz. Again the tone can be varied easily by choice of alter­
native values of R2 (or using a miniature potentiometer instead 
of R2). The output of the oscillator into the microphone ter­
minals must be found by experiment, to provide a satisfactory 
signal level compared to normal speech on transmit. The 15nF 

•so Hamilton Street, Larkhall, Strathclyde ML9 2AU. 

PTT J 
switch, 

1014 

$ 1 out 
in 

+13-BV 

R4 
100k 

R6 
390k 

R1 270k!l 
R2 21kn 
R3 470k!'l 
R4.6 JOOk!l 
R6 390k!l 
All resistors 
tor tW, JO% 

Components list 
C1,3 
C2 
C4 
0 1,2 
51 
TR1,2 
IC1 

Ji-F (tant) 
JOnF plate 
15nF plate 
IN914, IN4148 etc 
Spco switch 
(see text) 
MCl4572CP 

Motorola MCl4572CP, and all other components, available from J . R. 
Hartley, 78b High Street. Bridgnorth WVJ6 4DY. 

capacitor was chosen for the input to the author's TR7010, 
using a soon microphone, and has also been used satisfactorily 
in an IT221. 

Relay driver. Any small switching transistors are suitable in 
this Darlington configuration, the only precaution being to en­
sure that they can handle the "on" current continuously when 
the relay is 'energized. The relay in the TR7010 draws just over 
IOOmA, and two small transistors similar to the BCl07 series 
were used, with current gains of around 150 each. 

" lnit.ial inhibit" circuit. It was discovered that although the 
prototype circuit performed exactly as designed, there was one 
minor problem which had not been foreseen. On initially 
switching on power to the transceiver with the pip-tone unit in 
circuit, a "phantom-bleep" effect was produced which 
automatically transmitted one isolated but disconcerting 
toneburst as the timing circuit in the pip-tone unit charged up. 

This has been inhibited successfully by the circuit of C3/R3, 
which disables the initial pulse by keeping the base of TRI low 
via IC If and 02, for the required period. Obviously, to do this, 
the time constant of C3/R3 must be greater than that of 
CI/RI, as can be seen from the circuit values. This arrange­
ment does not inhibit the initial audio pulse from the oscillator 
but, as this is only heard locally as a low tone from the 
microphone, it is not considered a problem, and in fact serves 
as an indication that the unit is functioning. 

NOTE. It is important to use this unit in the spirit of the Home 
Office authorization, and to ensure that one's friends in the 
local vhf fraternity do not rapidly become antagonized; so keep 
it switched off for local contacts! 

General comments 
The author's unit has been constructed on a piece of 
Veroboard 2 by Jtin; although, no doubt those with better 
facilities could produce a neat pcb. The Veroboard unit is 

PTT t--------. relay 

C2 
10n 

Microphone 
terminals 

Fig 1. Circuit diagram of the 
""pip-tone" unit 

RADIO COMMUN/CAT/ON December 1978 



easily mounted in a convenient corner of the chassis, using 
double-sided adhesive pads. 

The circuit has been air-tested in the FT221 and the Trio 
TR7010, with excellent results, and reports from distant sta­
tions have been very gratifying. On the FT221 it has been 
found quite simple to mount a miniature toggle switch for SI in 
an empty space on the front panel. On the author's TR7010 the 
noise blanker has been permanently wired "on", and the NB 
push-button on the front panel, which conveniently happens to 
be of the changeover variety, is now used to select the pip-tone 
when required. No doubt similar facilities will be found on 
other equipment. 

Doubtless, someone will come up with a simpler method of 

Anti-tvi filters 

by V. ROSSI, 14QQE/FOBJT * 

Introduction 
This article describes two fillers useful for the elimination of 1v 

interference (!vi) and broadcast interference (bci), among the 
sources of which are: 
(I) Harmonics of the transmitter which fall into one or more tv 
(or be) channels (trouble depending on the frequency of emis­
sion). 
(2) Saturation of the input stage of the receiver (troubles not 
depending on the working frequency). This problem is becom­
ing more and more frequent , especially with certain broadband 
antenna amplifiers and with semiconductor devices. Lack of 
selectivity of the input stage and sometimes the poor choice of 
the working point of the device(s) aggravates the situation. As 
a general rule, valves are less sensitive to this phenomenon than 
semiconductor devices, since the potentials employed are higher 
and the dynamic range is better. 

The author offers the following suggestions which could help 
amateurs having trouble with tvi: 
(I) Filter the mains power supply socket. 
(2) Ground the transmiuer chassis. 
(3) Feeders. Often the antenna radiator itself is a balanced 
device, while the more frequently used feeders (coaxial cables) 
are unbalanced systems. A few manufacturers.offer antennas 
(with symmetrical radiators) fed directly by a coaxfal cable 
without using balanced to unbalanced transformers (baluns). 
They state that the radiation pattern is still symmetrical, but in 
this way one creates rf currents flowing outside the braid in 

Fig 1. Constant k low.pass f ilter circuit (sectionl 

• Villa Route de Chenaz. S<gny, 01170 GEX, France. 
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producing a pip·IOne, but it was fell that this circuit permits 
"doing-it-yourself" with an interesting little exercise in logic, 
which others might like to copy, modify, or extend. 

Acknowledgement s 
Thanks are due to colleague Brian Wilkie (Motorola) for cir­
cuit discussions, and to Bernie, GMSNXW, who has assisted 
with tests on the FT221. 
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such a way that the cable can radiate, especially if its length 
resonates at the working frequency. Such an installation is a 
potential source of tvi and bci. 

In the author's antenna installation, tests made before a nd 
after placing baluns gave the same a ntenna efficiency, but the 
rf in the shack fell almost 20dB. In fact, he attached an indoor 
antenna to the scope used 10 monitor his signal on the air, and 
the strange "tingling" fell when touching the transceiver (when 
transmitting) disappeared (it was not tnc 220V!). 

Low-pass filter (for transmission) 
A constant k low-pass filter suitable for transmission is des­
cribed below. With this, one can obtain about 20dB/octavc per 
section (ie the output voltage falls by a factor of IO each time 
the frequency is doubled) and. consequently, 60dB at twice the 
cut-off frequency for three sections. 

The two principal reasons for the choice of this type of filter 
arc: (a) no tuning is necessary; and (b) the attenuation increases 
with the frequency without passing through maxima and 
minima (Fig 2). One can recalculate the filter for different fre­
quencies and/or impedances-. 

- --

R = 50fl, fc = 34MHz, 

R 
L1 " ;;;;- = 0·4711H. 

1 
C1 •. ""2riQf° = 94p F 

-- ·- --~, 

\ ~m-derlved 

Constant- k,... I 

l 

1 , 
' r 

~ 
I'\ 

I\ 

Fig 2. Comparison between a constant k and an m·derived filter 
Carbitrary scalesl 
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0°47}JH • 0·47µH • 0°47µH 

50.0. son 
9 • p 188p 188p 9 4p 

°] J 0:H-12> 1 180+8•2) 1 180+8·2) 
Js2t21C 

l7t 
Fig 3. Complete schematic diagram o f the low-pass filter. Coils: 8t 

1·5mm enam copper wire. 14mm dia. 21mm long 

Note that the maximum voltage which will develop in the 
filter is at the points marked • where, at about 30MHz, the 
voltage doubles in respect of the input voltage. For this reason 
the minimum working voltage must be for a given PRMS (that 
read on the wattmetcr): 

Vp=2·~·vPRMs·R 
To have a safety margin it is good practice to double this 

value. 

The filter was built in an aluminium diecast box, the dif­
ferent sections being screened from each other. T he author 
used I ,OOOV feedthrough capacitors, wired in parallel to obtain 
the required value. Other types of capacitors are also suitable, 
provided their maximum voltage rat ings are not exceeded. 

High-pass filter (for reception) 
When the interference is due to the overloading of the input 
stage (for both tv and be sets), the only solution is to remove 
the interfering signal. The network must reject the undesired 

0°1 
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~ 

'"" I'\ 0·2 

~ 

0·5 

\ 
20 

\ 

\ 
50 I' 

' 
100 -

2 5 10 20 ~ ~ 
Fr~au~ncy (MHz) 

Fig 4. Attenuation curve of low-pass filter. Final at tenuation 
>90d8 at 250MHz. >70d8 at 500M Hz 
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Fig 5. Characteristics of small inductors 
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.-~ 

,....,.... 

Lead 

5mm 
!Omm 
10mm 
15mm 
tOmm 
10mm 

signal by at least 30dB, since one does not know its intensity 
beforehand, and to have a margin if one increases the power. 

The filter aucnuatcs the hf signal by 40 to 70dB, and the vhf 
144MHz signal by 34 to 38dB. The circuit may be recalculated 
for different frequencies and/or impedances, and for this 
reason the author has included a chart with winding data for 
small coi ls (Fig 5), reproduced from the RSGB VHF/UHF 
Manual, and thanks the Society for permission to do so. 

The a uthor works both the h f and vhf (144MHz) bands, but 
people not interested can omit the vhf section. He has a con­

· stant k high-pass filter (two sections) for h f, and a series-tuned 
circuit for vhf. 

In the Geneva region the lowest tv channel is E4 
(62 · 68MHz); the impedance is 75Q. 

Fig 6. Constant k high-pass filter !section) 
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Clolle·up view of t he low-pass filter (detail) 

R = 750. f0 = 60MHz, 

R 
Lb:~:O·lµH . 

1 
Cb = 2rrl;;'R "'36pF 

For lhtl vhf sec1ion; R • 750 and 10 = 145MHz 

When Le and C, arc tuned to resonance, the impedance be­
tween the points X X is very low (theor-zero). In practice 
there is always a series resistance R, (mainl)• due to the Q of the 
coil) which limits the depth of the notch. 

x 

f' 
0 

R R 

:i li<Cc C' 
/Jn 

Fig 8. High ·pass filter ci rcuit. Coils: 71 0·8mm enam or silver­
p lated copper wire. Smm dia. 10mm long 

A first computation with R, = I · 511 and Q = 60 gives 
XL:::o9011 and. consequently, Lc::::::O· lµH. 

Lc= O· lµH 
I 

C - ~ 12pF 
" 4n1 f0 

1 XL 

Single-sided printed c ircuit board, 27 x 14mm, viewed f rom 
copper side 

0 

;20 
~ 

Fig 9. Layout of high-pass f il ter 

lo»<•a8 ~ 
I I I 

l~s<1·5d9 

I 

\ ~ 
/ I 

Fig 7. Series tuned t rap filter ~·0 
I/ 

7 I 
/7 I :; 

In a 7511 system R, must be, say. l or 2fi to obtain good re- 60 
/ 

, 
jection, and so 

XL 
IQ= -­R, 

where: Q = quality factor of the coil 

XL= reactance of Le at f0 

R, =series resistance of Le at f 0 

Close-up views of the prototype high-pass filter 
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Fig 10. High-pass f ilt er performance 

The filler has been cons1ructcd on a single-sided pcb, the 
components being placed on both sides to avoid the murnal in­
duction of the coils (Fig 9 and photographs). At 145MHz the 
tuning is carried out either by displacing the turns of Le or by 
using a 1rimmer as Ce-

lt is absolu1ely necessary to use a metallic box to avoid 
stray coupling degrading the filler performance. The filter 
should be installed as near as possible to the receiver input ter­
minals to obtain maximum fillering o f cable "picked-up" 
interference. D 
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Circuit design with NANO and NOR 

Converting an expression containing AND, OR and INVERT into a circuit using 
NANO and NOR gates 

by M. WARD, G3KZB* 

A N ever increasing number of devices in the amateur's 
shack have circuits employing digital logic techniques: 

frequency counters, keyers, and-most recently-micro­
processors. When the design of such a device is being con­
sidered, it is clearly an advantage to keep the variety of 
different ic packages to a minimum. A system using AND/ OR 

gates will probably require inverters; but NANO/ NOR has inver­
sion built in. Further, with ics of the 7400 and cmos types, 
NANO/ NOR packages . are more common and cheaper than 
AND/ OR/ INVERT. 

But thinking in terms of NANO/ NOR is not easy. One way 
round the problem is to think and design in AND/ OR; and then, 
as a last step, to convert into NANDINOR. The procedure to be 
described is especially useful when each term and its comple­
mem can be obtained from nip-Oops, in other words when 
there are available both A and A, B and Ir. and so on. 

Suppose the expression to be realized with NAND/ NOR gates 
is: AB(C+U)+AEA 
( + represents non-exclusive OR, ie A+ B means A or B or 
both.) To make the explanation clearer , put a fullstop (".")for 
the Boolean AND operation: 

A.B.(C + U) + A.E.A 
The aim is to break the expression down into separate terms: 
that is, each letter must stand on its own. Fi.rst, simplify the 
Boolean expression. In this example, because A.A= 1, the last 
part of the expression reduces to E. 

A.B.(C+U)+E 
Next, use pairs of brackets to show the order in which the 
various operations of "." and " + " are to be carried out. This 
has been started already: the brackets indicate that C + IYis to 
be worked out first. Normally one would assume that the 
operation "." takes precedence over '' + ", but for this pur­
pose put in another pair of brackets: 

(A.B.(C+U)) 
And then the final step is + E. Writing the expression with 
enough space on its right hand side where later one can draw 
the circuit, this is labelled "Line I ". 

Line I: (A.B.(C + U}) + E 
Leaving any single letters not within brackets (E in the exam­

ple), carry the rest of the expression down to the next line, 
shedding the outermost pair(s) of brackets. This is Line 2. 

Line 2: A.B.(C + U) 
Repeat the process until ~I the brackets have gone. 

Line 3: C + IY 
Where the terms have separated out into single letters provides 
a guide for drawing the circuit . So, looking at the even lines, 
write the letters on the right-hand side, keeping their same 
relative positions. Then, for the odd lines write the inverse (the 
complement) of each term, ie A for A, A for A, lrfor B, etc. 

•Green Lane, Milford. Surrey. 
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Lin., 1 ( A.8.(C + 15)) + E 

A .B.(C + 0) A B 

C+D C D 

The letters will mark the position of inputs to gates. Other 
inputs will occur where there are brackets; ignoring for the 
moment the actual contents inside the outermost brackets on 
any line-suffice it that an input is drawn at this point. 

(--------) + E 

A . 9.(- ---) 

L ine 3 C+D C D 

Having the gates Ln outline, now label them NAND or NOR 

according to this schedule: 
on odd lines "_" gives rise to a NOR gate 
on even lines "." gives rise to a NANO gate 
on odd lines " + " gives rise to a NANO gate 
on even lines "+" gives rise to a NOR gate. 

On Line I of the example there is a "+" between the brackets 
and the E. From the schedule it is found that a NANO gate is 
called for. In Line 2 there are two ". "; another NANO is 
indicated. And a final NANO on Line 3. 

Line 1 (A .a.cc +5» +E 

Lin ... 2 A . B. CC + D) ----------------------------------

C+ D C 0 
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An easy check is possible. If the expression is in its simplest 
form, all the gates will be of one kind only, because a NANO and 
a NOR in cascade can be simplified: 

&i~ffi £T~ ffi 
ABC ABC ABC ABC 

It is now possible to justify the rules given above. Gates have 
been drawn alongside each line. So any term which separates 
out into a single letter at Line I will pass through just one gate 
before it emerges at the top. A term on Line 2 will go through 
two gates, and so on. Passage through one NANO/ NOR gate 
gives rise to an inversion. So, if the expression at the output 
contains the term A, Ais required at the input on Line I. Going 
through two NANO/ NOR gates involves two inversions, restoring 
the original, since :if= A . Hence, if the expression contains A, 
and A separates out on Line 2. write A at the input on that line. 

;;: a A a 
The expression A.Bis obtained from a NOR gate with the two 

inputs A and I[ Similarly. A+ Bis obtained from a NANO gate 
with the same two inputs, A and I[ So the schedule works for 
Line I . 

A B A B 

Turning next to Line 2, one can work back from the expres­
sions A.Band A+ B through two gates. It will be seen that A.B 
derives from a NANO gate on Line 2; in like manner a NOR gate 
on this line produces an output of A + B. The discussion has 
related to Lines I and 2, but it could be generalized to show 
that the rules of procedure apply for au odd and all even lines. 

If the expression contains any terms under a NOT bar that are 
not single letters, these need to be simplified first by applying 
de Morgan's Theorems: 

"'i\.n = A+ Ir" 
A"TI =A".lr" 

This is illustrated in the next example: 

(A . 0). (C +D) .E 

Line1 (A+B).(C+DJ.E 

1 ------------i--------------
Line 2 A + a c + D A B c D 

------------- -------------------------
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To emphasize the separation of Line 2 into two distinct parts 
(each of which gives rise to a gate), A+ lr"is kept apart from 
C + D with a vertical line. 

Sometimes a rigorous algebraic simplification may not lead 
to the most efficient use of gates if: 
(a) a particular expression is required in more than one place 

in the circuit; 
(b) if a particular inverse is not already available so that an 

extra gate would have to be used as an inverter. 
Jn these cases one may end up with a mixture of NANOs and 
NORs. Conversely, where the major part of a circuit consists of, 
say, NOR gates, in some sections the procedure described may 
work out to the NANO form. To obtain the NOR form when this 
happens, move all the lines down one and put an inverter on 
Line I . For example: 

< A+B).(C + D) .E 
(A+ ii> .((C+D)+E) 

Une1 (A+B).((C.Dl+El 

Llne2 A+B 

Line 3 c.o 

Line 1 In verte-r 

Line 2 <A + ii>.«c.5> +El 

Line 3 A+B (C . 0) +E 

Line 4 c.5 

Summary 
I. Simplify algebra. 

2. Put in brackets, label Line I. 

C D 

c 5 

3. Carry down all but single leners, shed outermost brackets, 
label Line 2. 

4. Repeat as necessary. 

5. Even lines: write letters for inputs. 

6. Odd lines: write complements. 

7. Draw outline gates. 

8. Label gates: 

+ 
odd lines NOR NANO 

even lines NANO NOR 

To change NANO ~ NOR: move down a line, put inverter 
on Line I. 0 
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I technical I 
L topics _J 

Pat Hawker, G3VA 

W ITH Christmas and the New Year looming up once again, 
I take this opportunity to send readers, old and new, the 

season's greetings. I also want to thank all the many members 
who have sent in suggestions or drawn my allention to in­
teresting articles published elsewhere. As ever, I am acutely 
aware that not all such ideas have yet actually appeared in TT 
(and by the nature of things some may never do so) even 
though many of them are interesting and deserve to be more 
widely known. In excuse I must plead the need to keep the 
column reasonably balanced between different interests, 
limitations of space, failure on my part to grasp what the writer 
has in mind, illegible handwriting (not very often) or-what 
members always suspect-that fearful combination of in­
dolence and lack of time that sometimes makes activity on the 
air seem so much more attractive than gelling down to writing 
next month's TT. So apologies for all sins and omissions, and 
have a good C hristmas. 

VHF/ A .M . with vmos 
A curious belief has developed in recent years that nbfm is 
"better" than a.m., or ancient modulation as it is disparaging­
ly called. Certainly nbfm has the advantage that it may cause 

AF 
Input 

+5V 

RF drive 

Fig 1. Heising (drain) modulator for vmos power fet transmitter 
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less tvi and may be more suited to semiconductor power 
amplifier ratings, but its communications efficiency (par­
ticularly with 12·SkHz channelling) for weak signal operation 
or in the presence of fading is lower. Amplitude modulation 
has "a more graceful signal degradation characteristic in 
Rayleigh fading and weak signal conditions~· to quote the arti­
cle mentioned below. Amplitude modulation could well be 
heading for a revival, particularly on 28MHz and above. 

Philip Regan, of Siliconix UK, has drawn my auention to an 
article by V. Petrovic and Professor W. Gosling of Bath 
University in Electronic Engineering (June 1978, pp65-67) 
based on a paper presented at Communications 78. This ex­
plains how a high-efficiency vhf/a.m. transmitter, costing no 
more than an nbfm design, can be built using a VMP-4 
Mospower fet in the pa with linearized gate-modulation (ie 
grid-modulation in valve parlance). The authors also outline a 
transformerless Heising (drain) modulator for use with vmos 
devices and noteworthy for its simple bias arrangement: Fig I. 
To those old-timers who traditionally regard grid-modulation 
as a low-efficiency, high-distortion system, it may come as a 
surprise to find that the suggested gate-modulation arrange­
ment (Fig 2) provides considerably higher power efficiency and 
has very low distortion. The Heising arrangement results in 
3 · 7W mean or 9·. SW p.e.p. output at 90 per cent modulation, 
with an overall de to rf efficiency o f 28 per cent; the gate· 
modulation ups the output to S ·I W mean or 13 · JW p.e.p. at 
93 per cent depth of modulation and an overall de to rf 
efficiency of over SO per cent , a useful improvement for 
portable/ battery operation. These figures relate to a 28V 
supply, which is a bit of a disadvantage. 

The power amplifier in both circuit arrangements is 
neutralized to reduce leakage of carrier signal to output and so 
permi11ing high modulation indices (input/ output isolation 
about SldB), one o f the problems _wit h transistor a.m. The 
modulation amplifier for gate-modulation is a single 741 op­
amp and the other two op-amps are used for convenience as 
signal and feedback buffers; they can be omitted without 
sacrificing the performance of the modulator. The system as 
shown is stated to have a total harmonic distortion of the 
demodulated signal of o nly O· 3 per cent at 93 per cent modula­
tion depth . 

The test transmiuer was designed for IOOMHz with LI S 
turns, I 8swg, 0 ·2Sin id; L2 7 turns, 18swg, 0·2Sin id, tapped in 
the ratio 2:S; L3 4 turns, 16swg, O·Sin id but could readily be 
modified for 70 or 144MHz. Some of these derails have been 
provided by Philip Regan and will not be found in sources 
mentioned above. But the articles do stress that by using gate­
modulated pa stages based on vmos devices, a.m. once again 
becomes more favourable in respect of simplicity and cost com­
pared to nbfm units, since they do not require a long chain of 
frequency multipliers. In other words, v-mos fet technology 
makes a.m. efficient and economical. 

In a recent letter, Ed Oxner, the guru of rf applications of 
vmos, mentions that Siliconix in California are hard at work on 
new hf devices, and that 1979 may well see important additions 
to this inte resting range of devices. He notes that all major 
bipolar pa transistor failures can be traced directly to thermal 
stress: secondary breakdown, thermal runaway and current 
crowding. Since vmos has the opposite characteristic under 
thermal stress. none of the above failure modes apply, and 
there are no deleterious effects caused by the paralleling of 
transistors or from severely mismatched loads. 

Vmos is a Type C fet; that is, an enhancement mode mosfet. 
It remains fully off when either zero bias or negative bias is 
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Fig 2. linear gate modulator 
used with 100MHz vmos power 

i 
i 
I 
i 
i 

i 
22p 

! 
-·-·-·-·-·-·-.] 
+9V 

2•7k 

AF input 1k 

Jto 
30p 

L3 

2·7k 

10·01 

1 to16p 
Output 

1 to 
16p 

1k 

amplifier to provide 13·3W p.e.p. 1 N6263 
output. as developed by 

Petrovic and Gosling 

-18V 

applied to the non-zenered gate (negative bias cannot be ap­
plied to zenered v-mos). With the application of a positive 
potential beyond the threshold voltage (between 0·8 and 2·0V) 
drain current will flow. Once a certain quiescent current is 
reached any further increase in gate voltage results in a linear 
increase in the de drain current. Biasing vmos is different from 
biasing bipolar transistors simply because vmos only requires a 
positive potential to activate drain-to-source current flow. 
Since vmos biasing requires no current at the gate, the rf isola­
tion between the input to the gate and the biasing network can 
be a simple high-value carbon resistor: Fig 3. Temperature 
tracking protection diodes are unnecessary as are "emitter" 
(source) ballast resistors; the vmos transistor needs only to be 
securely fastened to a heat sink capable of handling the an­
ticipated dissipation. The high, low-frequency gain of vmos 
devices requires adequate by-passing of all de drain and gate 
bias. Generally a 5µF tantalum capacitor works well. These 

Bipol¥ VMOS 

Fig 3. Comparative biasing networks for bipolar and vmos linear 
amplifiers 
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notes are from a paper given by Ed Oxner and Larry Leighton 
at an IEEE convention in Boston, Mass, last May. 

It is only fair to adld that vmos devices are currently rather 
more costly than bipolar disposal devices, but the advantages 
do seem to be significant. As we have indicated before, new 
devices are becoming available which provide, for example, up 
to 60W output through the vhf range. They also give good per­
formance as low-noise small-signal amplifiers. 

Portable power sources 
A paper at Communications 78- "The next generation of 
combat radios", by C- J . lomer of Racal-Taticom-included a 
useful survey of the advantages and disadvantages of the 
various types of batteries suitable for portable equipment, as 
follows: 

"Most of our manpacks are powered by nickel-cadmium 
cells, which seem to offer us the best performance, although 
some of the small radios will work off primary cells, either dry 
cells or alkaline manganese. Other possibilities include silver 
zinc, which suffers from a limited number of recharges, and 
sodium sulphur which unfortunately operates at 300°C! 
Lithium cells loo.k promising, although expensive, as 
primaries, but are not yet available as rechargeable types." 

There are many fa<:tors involved in the choice of suitable 
primary and secondary power sources, and what may be the 
most economical batlery for one application may be unduly 
extravagant for another. Discharge rate, energy density, end­
point life, shelf-life, temperature etc are all inter-related 
factors. These points have been discussed before in 7Tand can 
be found in ART, but, in addition, a recent 12-page "Focus on 
batteries" appears in Electronic Design 12, 7 June 1978. This 
stresses how careful one should be, and how misleading 
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manufacturers' data can be. Loosely specified "service capac­
ity" or "average capacity" in ampere-hours is often "no better 
than a nominal value or model number". Even a minimum 
guaranteed value can be almost useless without, at least: a 
specified discharge rate; an allowable voltage swing from full 
charge to a low cut-off voltage as determined by the circuit; an 
ambient temperature; a knowleqge of the duty cycle; and a 
designated capacity cut-off point with age. 

The ariicle emphasizes how shelf-life is important, par­
ticularly for smaller conventional dry cells, and especially when 
stored at high temperatures. This Joss can be reduced by 
storage at, say, J0°C rather than 20°C, possibly by as much as 
a half. But to take advantage of this, the batteries should be 
sealed in a polyethylene bag, preferably with a desiccant. When 
the batteries are to be used, they should be allowed to warm to 
room temperature for about 24 hours before being removed 
from the bag. In this way, condensation damage is minimized. 
It is most important to avoid storage at high temperatures; 
deterioration may be four to six times as great at 4S°C as it is at 
20°c. 

The article once again points out that, provided the 
necessary care and precautions are taken, standard carbon-zinc 
"primary" cells are rechargeable to some degree (sometimes 10 
to 20 times), but can be dangerous due to excessive gassing of 
sealed units. The US National Bureau of Standards lists five 
conditions that should be fulfilled: (I) The battery open-circuit 
voltage should not be less than IV per cell; (2) The battery 
should be placed on charge very soon after removal from ser­
vice; (3) The ampere-hours of recharge should be 120 to 180 per 
cent of the discharge; (4) Charging rate should be low enough 
to distribute charge over 12 to 16 hours; (S) Cells must be put 
into service soon after charging, since recharged cells have poor 
shelf life. The technique of "dirty de" charging, described in 
ART, seems to offer some advantages, and large cells respond 
much better than small cells to such treatment. With the pre­
sent high cost of batteries it is worth experimenting. 

The Electronic Design article notes that alkaline-manganese 
dioxide cells are available as primary and rechargeable units 
and offer high efficiency under continuous or heavy-duty high­
drain conditions (under some conditions they can provide up to 
seven times the service life of carbon-zinc cells); but they are 
significantly more expensive. 

Fig 4 shows some typical discharge characteristics of 
secondary cells. 

2·2 
2 · 0 
1·8 
1· 6 

!'.? 1·4 

~ 1•2 
1·0 

~ 0·8 
0•6 
0·4 
0•2 

0 

., 
·...._ Silver-zinc ·-·- ·- ·- ·- ·- ·- ·--·-·-·- ·--.. 

\ 
\ -:... •• ---.. Silver- cadmi um ••- Mr ··- · ··- .. - -, 

\ Nickel-cadmi um \ 

I ' 
I ' 

Rel alive discharge time 

Fig 4. Typical discharge characteristics of secondary calls as 
given In Electronic Design's "Focus on batteries". Despite poor 
voltage regulation, the lead-acid units (including sealed laad·acid 
batteries) can offer cost advantages. although for portable equip· 
ment the nickel-cadmium units are probably the best choice at 

present 
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Lithium batteries are described in Electronic Design as "the 
newest and hottest items on the battery scene" and already a 
large number of firms are marketing (or preparing to do so) 
these cells. Very high energy-density; high voltage per cell; use 
over a wide temperature range, and long shelf life are among 
the advantages claimed. There are various forms of lithium 
cells with different soluble or solid reactants, all having dif­
ferent nominal cell voltages (typically 3 ·4V with inorganic elec­
trolyle, 2 ·SY with organic electrolyte). Bell Telephones have 
developed a 2 · SV lithium battery that is rechargeable, although 
few details have been announced and this is still experimental. 
There seems a degree of coyness about publishing the prices of 
lithium cells, which suggests that there is no reason to doubt 
the Racal comment that they arc expensive, at least at present. 

Another VK2ABQ mini-beam 
Over several years a number of designs for compact, 
lightweight mono- and multi-band hf beam arrays have been 
presented in TT, originated by Fred Caton, YK2ABQ (former 
G30NC). These have been based on wooden, horizontal "X" 
frameworks, using wire elements. A new variation, reducing 
the s'ize still further, has been developed by YK2ABQ and is 
shown in Fig S. This takes the form of a compact 28MHz 
array, with a turning radius of only 4ft, although of course it 
could be scaled up for 14 or 21MHz. 

The unusual form of cross-over folding of each element 
means that a similar amount of wire to a full-size dipole and 
rencctor can be accommodated on this small structure, two­
thirds the size of the original VK2ABQ design. 

The main effect of reducing the size is to increase the Q of 
the ar ray, and in turn th.is implies a reduction of effective band­
width. This makes it essential to check carefully with a gdo at 
the feedpoint before cutting the side wires, as suggested for 
previous designs. It is possible to lower the resonant frequency 
by lengthening the bases of the overlapping "pyramid" sec­
tions, but this is not recommended unless it is necessary in 
order to reduce the size of the framework beyond that shown. 
The total length of wire for 28MHz is about 3Sft. 

Normally, points Y and Z should be half-way along the 4ft 
wooden dowels. Where the wires cross over, a small insulator 
should be used to keep the wires apart; o therwise when power 

Phase-shift and 
voltage-drive to 
resonant reflect­
or via insulator 

c/ 
Li ght 7-strand 
plastic covered 
wire 

Fig 6. VK2ABQ's miniature 28MHz beam with 4ft turning radius. It 
can be scaled up for other bands. Note that accurate tuning up Is 

needed 
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is applied !here may be a tendency for 1he wires 10 weld 
together. 

The "pyramids" can be though! of as a relatively efficien1 
form of inductive loading, while 1he end sec1ions continue to 
represent capacitive loading as in earlier VK2ABQ designs. 
When fed wi1h 50!1 coaxial cable, an swr of less than I · 5 could 
be achieved around the correct opera1ing frequency. 

Despite the compact size and high-Q construction, VK2ABQ 
reports a substantial front-to-back ra1io (of lhe order of three 
S-points), respectable forward gain over a full-size dipole and 
"excellent" side rejection (which had no1 been an1icipa1ed). 
Using a convened SW citizen's band rig, many American sta­
tions and 01her dx have been worked from West Merrylands, 
New South Wales. Incidentally, in regard 10 1he Australian cb 
si1uation, VK2ABQ contrasts 1he moronic chaos of 27MHz 
with the very successful Australian novice licence. 

Instabili t y in 432MHz linears 
As a resuh of 1hc no1es on the problem of ins1abili1y in 
432MHz amplifiers using the 4CX250B in 1hc linear mode (7T 
June 1978), Bill Williams, GSA VX, has received corres­
pondence from many pans of 1he world. It has become clear 
tha1 1his problem is by no means limi1ed to the GSA VX design 
but can occur with vinually all the published high-gain uhf 
amplifier designs. Unfortunately measures that seem to 
provide a solution for one amateur of1en only aggravate che 
problem for others! 

GSAVX has spent many hours operating his amplifier into a 
dummv load. and i by now convinced 1ha1 there is no single 
easy 50lu1ion . However. he has recc1uly followed a suggestion 
by G8HVY and fined an Eimac 1ypc SK620A socke1 and 
chimney. This has very short screen ring fingers and an electro­
s1atic screen round the screen ring, it has been referred 10 
several limes in QST and 73 Maga~i11e. This has proved suc­
cessful. ah hough i1 mus1 be men1ioned 1ha1 1he cos1 is around 
£23 and a cure s1ill cannot be guaran1ecd. Some ama1curs have 
overcome !heir ins1abili1y problems by changing 10 anolher 
variam of 1he 4CX250 family or 10 ano1her valve ahogc1hcr 
(VK2BQJ finds the 8874 very successful). A high-gain uhf 
linear calls for greal care in such fac1ors as joints in screening 
boxes which can result in rf leakage: line Q-fac1or: and rciurn 
pa1hs from anode bypass 10 valve ca1hode. There arc so many 
permutations 1ha1 it is oflen far from easy 10 pin-poim the 
actual cause of the trouble; 1hough GSAVX feels that lhe 
objec1ive of some 16dB gain and some 200W p.c.p. output is 
worthy of effort. 

The experience has convinced GSA VX of the desirability of 
testing a "to-be-published" design on more than one proto­
type, and 1ha1 there arc some projects 1ha1 really do require 
experience and instrumenls if they are 10 be successfully 
completed. On 1he other hand, I feel we must not be too 
inhibited by such considerations, provided readers accep1, as 
they do for TT, that evcrylhing is experimental and no1hing 
can be guaranteed. 

Vertical polarization and large earth screens 
The performance of vertically-polarized hf antennas is very 
significan1ly affected by earth conductivity. This is now widely 
recognized, a lthough few ama1curs arc aware just how much 
addi1io nal low-angle radiation can be achieved when very large 
earlh screens are used extending out as far as possible in the 
direction of the main target area. 
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I • 12·0MHz Range or probable valuu tor (10.l.) ground 
screen constructed from a wire grid of 
practical spacings 
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Fig 6. Vertical radiation patterns in boreslght direction of a large 
extended aperture vertiically-polarized log·periodic array showing 
how gain and radiation angle are Improved by using extremely 
large earth screens. Note that for most urban and residential 
areas the earth conductivity is likely to be appreciably worse than 

t he "average" Indicated 

The ideal vertical antenna is one sited directly at the edge of 
the sea (or belier still, direclly over a salt-wa1er lagoon). No1 
many of us can do lhis; and unfortunately the sheer size of an 
earth screen needed 10 approach anywhere near the same per­
formance is almost always out of the quesiion: see Fig 6. 

A recem article by T C I (an American firm making hf anten­
nas for communica1ions and broadcasting) in ABU Technical 
Review (September 197S, pp26- 29) shows that the difference in 
power gain of a verti.cal ancenna over perfccl earth and one 
erected over good "average" earth can be as much as 9dBi. 
Poor eanh conductivity virtually wipes out the low-angle radia­
l ion that we of1en hopefully associalc with vertical polariza­
tion. Even with a screen s.ome I ,OOOfl long and 400ft wide and 
the vertical antenna at one end, 1his may mean that the 
improved resuhs in the target direction fall off quite rapidly in 
direc1ions other than along the boresight (ie along the I ,OOOft 
screen). 

Here again it is important to note thal directivity and power 
gain are not the same thing. For reception, it is seldom 
necessary 10 use earth screens with vertically polarized dipoles 
(radials are of course needed on vertical monopoles for pur­
poses of impedance matching). In 01hcr words, it is not safe 10 
assume lhat a vertically polarized an1enna 1hat brings in real dx 
well will necessarily be anything like as good on transmission as 
this might lead one to expect. 

More on the switchable quad 
The UAJIAR quad seems 10 have succeeded at least in arousing 
considerable interest in the concep1 of switched rather than 
mcchanically-ro1a1cd beams. Not everybody, of course, 
accepts that UA31AR has really solved all the problems of this 
approach. In the first place, a design intended to provide a 90° 
beamwidth is almost inevitably going 10 result in low forward 
power gain, unless 1his could be achieved by res1ric1ing still fur­
ther 1he vertical radiacion pattern (the way in which a 
monopole over perfect ground achieves "omni-directional 
gain"). Les Moxon, G6XN, has considerable reservations 
aboul the results likely to be achieved with 1he UA31AR form 
of quad, which he considers may be likened, alternatively, to 
1wo slacked X-lype anlennas, and which resuhs in much 
reduced radi;uion resistance compared wi1h 1he conventionally 
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Fig 7. G8ABZ's suggested methods for using two·core or " ghost" 
~along t he rl feeder) In the control system for the UAJIAR 

switchable quad as described in October TT 

shaped quad and delta loops; possibly by a factor of eight. He 
notes the use of an actively fed reflector, which again is in­
dicative o f low radiation resistance and can also result in 
problems of sidelobe performance. 

Nevertheless this interesting and novel design may well stir 
others into coming up with improvements while retaining the 
benefits of simple switching of the polar diagram. G6XN, for 
instance, has for some time had thoughts of using ' 'slopers" in 
a similar type of arrangement, although he has yet to prove it in 
practice. This should not dissuade people from experimenting 
along the UA31AR lines; indeed, Frank Emery, G3ZMF, has 
already reported achieving satisfactory results using the basic 
design on 28MHz. 

The error in the diagram o f the current-steering diodes was 
noted last month, and it should also be mentioned that there 
was an error in the text description. As made clear in the cap­
tion to Fig 2 (October). both relays are unenergized in Position 
I. 

A. Tinsley, GSABZ, has also pointed o ut that by using two 
more diodes it is possible to use a two-core control cable or 
even to " ghost" the control functions over the main coaxial 
cable, as shown in Fig 7. 

Direction-finding up-dated 
Many amateurs arc fascinated by the ability to locate transmit­
ters by t he use o f quite simple direction-finding techniques, as 
indicated by the continued popularity of the I ·8MHz df con­
tests. The Radio Comm1111ica1ion reports o f these events show 
that despi te all the ingenuity and Machiavellian cunning shown 
in exploiting techniques for making it difficult to find the hid­
den operators, the simple loop gees there in the end. But, of 
course, this type of portable loop is very far from what is possi­
ble with large fixed widc-apenure installations. T hose who 
recall the dubious bearings provided 30-40 years ago by 
Adcock-type hf installations (transmitters could appear to 
move hundreds of miles between successive transmissions) will 
note with interest a recent book Radio directio11-fi11di11g (sub­
tit led "and the resolu1ion of multicomponent wavefield") by 
Dr P. J . D. Gething, of ASWE, published in the IEE Eleciro­
magnetic Wave Series. The text is heavily ma1hematical and in­
tended for research students, but ii does provide some glimpses 
of the son of results which can now be achieved using 
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developments of lhe Wullenweber ring technique. The 
Wullenweber was one o f the less-publicized secret weapons of 
the 1939-45 war and undoubtedly gave the German intercept 
services a very considerable advantage over their Allied 
counterparts. For the Allies, "Huff-duff" exploitation of 
cathode-ray-tube displays owed much to British, American and 
French work. 

Modern developments of the Wullenweber system depend on 
wavefront analysis with measurements made at a number of 
antenna elements, recorded in digital form and subsequently 
analysed in a computer. Dr Gething points out that a 
"Wullenweber with the best modern instrumentation, ins talled 
on a good site and well maintained, should measure the 
azimuth of arrival of a single ray to an accuracy of O· I 0 or bet­
ter-an order of magnitude smaller than deviations of the ray 
path ( I ' ) produced by the ionosphere". He notes, however, 
that it is virtually impossible to build a circular array large 
enough to provide "instant" resolution of the order o f 0· I 0 at 
the lower end of the hf band. 

But before anyone tries to build o ne of these arrays in the 
back-garden, it is worth noting that many of the calculations in 
the book are based on a circular array o f 96 doublets with an 
array radius of 163·83m. And then you need that computer! 

Noise blanking and frequency shifting 
Not long ago I heard an amateur commenting over the air that, 
despite all the talk about noise blanking etc in recent years, he 
had not come across any modern receiver with a really effective 
way of cutting out ignition and similar QRN, in any way com­
parable to the effectiveness of some classic noise silencers of 
the ' thirties and 'forties intended for a.m. reception (person­
ally, for cw I still use back-to-back diodes across the af output of 
the receiver, although recognizing that this sometimes degrades 
signal-to-noise ratio and is a far from elegant solution). 

Noise 
rece iver 

e 1an1t1n9 switch command pulse 

(a) 

Fig 8. Noise blanking techniques. (al Typical arrangement using 
blanking switch In the signal path which may produce switching 
noise. etc. ibl FM blanking system uses t he output of t he noise 
receiver to push the noise and signal temporarily outside the 

second i.f . passband 
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Fig 9. Processing sections of the noise blanking receiver 

Not long afterwards I came across an article " Blank noise ef­
fectively with fm " by R. T. Harl in Electronic De.sign 18, I 
September 1978. This starts off by agreeing strongly with the 
proposition Lhat current noise bla nking systems are a good deal 
less effective than one might expect; it then goes on to suggest a 
possible solution, as follows: 

"Blanking switches included in hf communica1ions receivers 
are supposed to suppress impulse noise from sources like 
automobile ignition without affecting the communication 
signal. Unfortunately, limited on/off ratios and transient noise 
have made it hard for them to reduce saturation effects that 
can stretch from a few microseconds of noise pulse into an 
annoying audible output. But now you can bypass the 
switching/transient problem- and the saturation that goes 
with it-by using a frequency modulated blanker." 

In effect, as shown in Fig 8, what the author is suggesting is 
to use the well-known technique of having a separate noise 
receiver, together with suitable delay and pulse shaping cir­
cuits, and then using this to "switch off" the main receiver at 
the appropriate times. However, instead of using a conven­
tional blanking switch in the signal path, which he considers 
introduces too much switching noise of its own, he interrupts 

the signal path by frequency deviation o f the second local 
oscillator in the receiver. During the noise pulse the fm diode 
switch across the tuned circuit of the second oscillator is 
actuated. causing an extra frequency deviation capacitor to ap­
pear across the tuned circuit, and so shift the frequency that the 
incoming signal, together with the noise pulse, is temporarily 
shifted outside the passband of the second i. f. Frequency shift 
keying is, o f course, often an effective way of switching 
without introducing unwanted transients. 

To implement such a system requires careful design of the 
noise receiver and the associated pulse position and width con· 
trols. The design used by R. T . Hart (full circuit diagram in 
Elec1ro11ics De.sign) is tuned to about 38 ·3M Hz and has wide­
band 10·7MHz i.f. transformers to preserve the shape of the 
noise pulses; this signal is then fed into logic pulse shaping and 
delaying circuits to match the distortion of the noise in the 
signal path. Fig 9 shows part of the system, but some different 
component values may be needed to match the delay to that of 
the main receiver's first i.f. R. T . Hart claims that: "Although 
easy to build , the fm switch easily outperforms conventional 
noise·blanking systems. In one case, using the fm switch, 
ignition-noise interference was not noticeable in an hf mobile 

Threshold level -f• --I• ;~:~~:!~:~~:~~v yYVVV 
Envelope ...--- ..... --0-..... - - - ..... --...., r--__,,__---1 ~Audio output 
detector A ,,0 lOk • 1•0 ~~~n~,~~nd 

'\ I\ /\ /\ (\ ~ 22k 470k 2~~~16 10k 

1J ...., ...., 1J - 2-7k 

Vagc---1~--t-C::==:>-t 
(NegatiYe Voltage) 

-12V 
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Fig 10. Improved form of audio· 
blanker as described in Elec· 

tronics 

receiver operating at a busy intersection. With the switch 
disabled, communication was impossible." 

An audio-blanker for rejecting ignition, radar and similar 
repetitious noise pulses on an a.m. receiver has been described 
by Carl Andren (Electronics. July 6). Although less effective 
than rf·type noise blankers. it is much less costly and complex: 
Fig 10. It is claimed to outperform the more usual audio· 
clippers. 

The blanker detects pulses above a set threshold (140 per cent 
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modulation} and then disables the output stage if necessary. To 
ensure correct blanking action independently of signal-level 
changes, the receiver' s age signal is used. TR3 operates with no 
applied de voltage to minimize switching transients. T R2, RI 
and Cl have fast-attack, slow-decay characteristics. TR3 is 
thus gently turned on after a spike has passed, so that the pop­
ping and clicking sounds that often accompany the operation 
of a blanking circ uit (see above) will be further suppressed, and 
only brief transients appear. The signal is slightly distorted but 
this is barely audible. 

Soldering aluminium again 
Max Bacon, G3WMB, suggests that one way of avoiding the 
aluminium soldering problem is to note that zinc or zinc­
titanium alloy sheet is well suited as an alternative metal to 
aluminium. He writes: 

"It is very easy to solder using black-heat-iron temperature 
and solder 50/ 50 or 60/ 40 with a low antimony content. Pre­
sent day zinc or zinc-titanium alloy sheet is an easy metal to 
bend or drill, and its surface condition is very similar to 
aluminium. Metra Non-Ferrous Metals Lld, Pindar Road, 
Hoddesdon, Herts, are stockists." 

Dynamite and rf 
The hazard presented by the operation of a radio transmitter, 
even quite low-power hand-held units, near the scene of 
blasting is widely recognized, but few amateurs have any clear 
idea of how far this hazard extends. Fortunately not much elec­
tric firing of explosives normally takes place in residential areas 
(there are exceptions!} so that this problem is usually confined 
to mobile or portable operation, where transmitter power and 
antenna gains tend to be restricted. 

In 73 Magazine (September 197S), Bill Johnston, NSKR, 
provides a list of minimum safe distances between a transmit­
ting antenna and the closest part of an electrical firing circuit: 
Watts (erp) Feet Metres Watts (erp) Feet Metres 

10 100 30 500 675 200 
50 225 70 1,000 1,000 300 

100 325 100 10,000 3,000 915 
250 500 150 

TR2 2N3055 
mounted on nea.tsink 

ll must be added, however, that N5KR does not state 
whether these figures are derived from an official source, or 
whether they apply to both vhf and hf operation. 

Remember that erp means effective radiated power and is 
obtained by multiplying the output power reaching the antenna 
by the gain of the antenna. The erp can thus be many times 
higher than the de input 10 a transmitter or its p.e.p. output. A 
high power amateur station on 144 or 432MHz may well have 
an erp of the order of IOkW-and 3,000ft is over half a mile. 

Quick shut-down power supply 
In IT (April 197S} a low-voltage, high-current power supply 
was outlined, based on a design built by Bruce Riley, VK3ZSR, 
and initially described in Amateur Radio November 1977. K. 
Postier, VKSKI, has used some of the same basic ideas in 
developing a I 2V, I ·SA supply but with virtually instantaneous 
shut-down facilities rather than the current-limiting approach 
of VK3ZSR. Higher output currents could be obtained by 
using additional external pass transistors. 

His arrangement is shown in Fig 11 and is again based on a 
regulator ic (type 723). The pin numbers indicated, it should be 
noted, refer to the 10-pin metal-can version, but there is no 
reason why the 14-pin di! version should not be used (the pin 
numbers for the dil package were given for the VK3ZSR unit}. 
He has adopted the shutdown technique suggested by Fairchild 
(linear integrated circuits data catalogue, Fairchild Semicon­
ductors, 1973). A led overload indicator is included and a 
simple reset push-button restores the supply. An adjustable 
output is possible by substituting a potentiometer in place of 
RVI and R2. 

R 1 limits the switch-on surge to within the ratings of the 
diode rectifier bridge (typically 30A peak}. In the event of an 
overload, some power is dissipated in R6 and R7 to prevent the 
voltage across Cl exceeding its rating (a higher rated comp­
onent would have been physically too large in the original 
unit). DI protects TR2 and IC! in the event of the load 
generating a back emf or other undesirable transient when the 
supply shuts down. 

VK5KI uses an scr from a low-cost unmarked package of 
roughly similar appearance to a BCIOS. Several have been tried 

and all work satisfactorily, 
although RS needs to be ad­
justed to achieve satisfactory 
triggering (take care not to 
reduce RS too much or one 

RI 
0·4711 

5W 
r-~~"-r-----r--"""T--r-----<.-ve may exceed the gate current of 

the device) but this should be 
around I kil. A 2N2322 is 
suitable if one does not want to 
reduce costs by experimenting. 
Construction is not at all 
critical, and a beginner 's 
printed circuit board should 
not give rise to any 
problems. D 
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1026 

RV1 
lk 

Cl 
2• 
2200µ 
25V 

4 

IC I 

3 

5 

TRI 

p-C:::J----if---'1BC178 

R5 
390 

R4 

390 

a 

0 3 
1N60 

gE:JscR under side 'Vlt>W 

c 

C4 
1000µ 

R6 l16V 
560 

RIO 
2•2k 

02 
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New IARU Region 1 

operating standards 

The following reco111111e11da1ions 0 11 (a) S-meter standards, and 
(b) facsimile standards, proposed by VERON, the Netherlands 
national society, and Dr A. C. Gee through the R SGB , respec­
tively, were adopted al the IARU Region I Conference held in 
Hungary earlier this year. 

S-meter standards 
In order 10 make a uniform reponing sys1em on 1he amateur 
bands possible, laking into account 1he widespread use of 1he 
"subjec1ive" S-system, and the large deviations be1ween the 
characteris1ics of S-meters on curren1 amateur equipment, 
IARU Region I recommends 1he use of 1he S-system for signal 
s1reng1h reponing on 1he amateur bands, based on the follow­
ing standards: 
(a) One S-point shall correspond 10 a level di ffcrence of 6dB. 
(b) On the bands below 30MHz a meter deviation of S9 shall 

correspond 10 an available power of a cw signal generator 
connected to the receiver input terminals of - 73dBm. 

(c) On 1he bands above 30MHz th is power shall be - 93dBm. 
(d) The metering system shall be based on q uasi-peak detec­

tion wi1h an auack lime constant of 10ms±20ms and a 
decay 1ime cons1ant o f a1 leas1 500ms. 

Comments 
I. Signal reporling on 1he ama1eur bands al 1he momenl is 
based on lhe well-known "subjective" rsl system. Although 
1he system is very useful, 1he availability of modern, some1imes 
professionally made, receiving equ ipmenl, makes 1he use of a 
less subjective system for the measurement of 1he strenglh of 
the received signal possible. The system to be chosen, however , 
must no1 deviate too much from 1he "subjec1ive" system. 
2. The first, and most imponant, s1andard 10 be recom­
mended, will be 1he defini1ion of an S-point. A value of 6dB 
seems very practical. It corresponds to an already widespread 
"uno fficial" standard and gives 1he leas1 problems for non­
mathema1ically-oriented amateurs. 
3. Once having agreed upon the value of one S-point, a second, 
less important , but very useful recommendation is the defini­
tion or a reference level. 

Taking in10 account the practical si tuation it is not possible 
to define one reference level for all amateur bands. On the hf 
bands a level of - 73dBm (50µV over SOSl) does not deviate too 
much from current practice. On the higher bands, however . 
where thermal noise is the limiting factor in many cases, a 
lower level must be chosen and -93dBm (SµV over 50Sl) seems 
appropriate. 
4. Although the standards given above are based on continuous 
signals, in real traffic non-continuous signals (ie A3j) will be 
encou111ercd. It is necessary, therefore, to define the measure­
ment system in more detail. 

In many cases the S-meter is coupled 10 the age system of lhe 
receiver. Therefore a quasi-peak detector will be taken as the 
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Standard table 
HF bands 

dBm (V over 50Sll 
- 33 l5mVl 
- 43 (1·6mV) 
- 53 l500µVl 
- 63 (160µVl 
- 73 (50µVI 
- 79 1251.VI 
- 85 (12·6µVI 
- 91 16·3µVI 
- 97 (3·2jNI 
- 103 (l·S,NJ 
- 109 l0·81NI 
- 115 (0·4,.Vl 
-121 !0·21µVI 

Bands above JOMHz 
dBm (V over 50!1) 
- 53 1500µVl 
- 63 l160mVl 
- 73 (501N> 
- 83 l16µVI 
- 93 (S,.VI 
- 99 12·S,.VI 
- 105 (1·26µV) 
- 111 10·63µVI 
- 117 (0·32jNI 
- 123 (0· 16µVI 
- 129 (0·081.VI 
- 135 10·04,.VI 
- 141 (0·02j;Vl 

standard, with an attack time constant of !Oms and, although 
of less importance, the decay time constant shall be more lhan 
SOOms. 
5. It is hoped that the recommendation will be followed by all 
equipment manufacturers, so that in the not too distant future 
one will know how to interpret the strength report o f the other 
station. 
· Societies should advise their members about equipment 
manufac1urers adhering to this recommendation, and try to 
avoid publication of receiver designs which do not, in principle, 
use the recommended standards. Simple means for calibration 
o f at least the 6dB level ratio should be published. 

Facsimile standards 
Preferred characteristic values for facsimile transmissions in 
the amateu r radio service. 
!al The video (picture modulation) signal is generated at 1he 

audio frequency level, as in the sstv technique: the edge 
frequencies for "black" and "white" are l ,SOOHz: and 
2,300Hz: respec1ively, and 1he frequencies corresponding 
to the half-tones are positioned between the two frequen­
cies. The audio-frequency bandwidth is 3,000Hz max­
imum. 

lbl The rotation speed of the picture drum is switchable be­
tween 60, 90, 120, 150, 180and 240rpm, with 60, 120, 180 
a nd 240rpm being the preferred values. 

lei The index o f co-operation shall be provisionally 288 in 
accordance with CCITT regulations; minor deviations 
from this value are permissible. 

Id I Phasing-in signals and end-of-picture signals will be 
chosen at a later stage, taking inco account practical con­
siderations as regards the state-of-the-art. 

le! All amateur radio frequency allocations should be open 
for 1his new mode. Also, operation via repeater stations 
and amateur satellites should be allowed. T he calling fre­
quency on 144MHz is to be 144·700MHz:. 

lfl For transmissions on the hf bands the class of emission 
should be A4j, ie frequency shift keying by the basic signal 
of an a udio frequency subcarrier , which modulates the 
main carrier in amplitude by single-sideband with sup ­
pressed carrier', or F4, ic direct frequency modulation 
(shift-keying) of the main carrier by the modulating signal. 

In addition, on frequencies above 144 ·5MHz, F4/ fm, ie 
frequency modulation o f the rf carrier by a frequency­
modulated sub-carrier, should be permitted. O 
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Transequatorial dx 

contacts on 144MHz 

by J. ROTTGER, DJ3KR* 

/11 tlris article tra11seq11atorial contacts over distances of 
6,000km carried out in the /44MH<. amateur radio band are 
summarized, and a possible explanation of this recemly 
detected propagation phenome11011 is presented. Tire most 
likely mecha11is111 suggested is forwurd scallering at spread-F 
irreg11larities occurring i11 c:o1111ectio11 with high rising plasma 
bubbles i11 the equatorial ionosphere. Some open questions 
which are raised could be answered by further observations by 
radio amateurs. 

SOME very inicresting observations of long distance contacts 
on 144MHz over more 1han 6,000km on transequatorial 

paths were reported recently by radio amateurs I I I. After some 
stations in one hemisphere had heard I 44MHz signals from s1a-
1ions located several 1housand kilometres apart in the other 
hemisphere, the first two-way transequatorial (le) contacts on 
144MHz were made al the end of October 1977 between several 
L U stations in Argentina and YVSZZ in Caracas over a 
distance of more than 5,000km. These were followed by con­
tacts over almost 6,400km between KP4 stations in Puerto Rico 
and other stations in Argentina. In February 1978 J44MHz 
contacts between VK stations in Darwin (Northern Australia) 
and J apan took place. A continuous series of contacts between 
ZE2JV in the southern and 584\VR, as well as SVJAB, in 1he 
northern hemisphere started in April 1978. An instructive pic­
ture of the continuity of these te openings is given by the obser­
vations of 584\VR in Limassol, Cyprus. copying ZE2JV from 
Salisbury, Rhodesia (Fig 1). These observations indicate max· 
imum occurrence of 144MHz te propagation between 1700 
and 1900gml, which is 1900- 2100 local time at the stations 
involved. 

The general features of 144MHz te propagation, as observed 
until now, can be summarized as follows: (I) highest probabil­
i1y and maximum signal strength is observed during 1he hours 
after sunset near the radio path; (2) north- south paths with the 
station locations approximately symmetrical 10 the earth's 
magnetic equator seem to be preferred; and (3) signals very fre­
quent ly indicate strong fluner fading connecced with percept­
ible frequency modulation comparable to those features of 
l 44MHz auroral backscaner. 

These 144MHz te contacts surely signify a novel situation, 
since 1he previous highes1 frequency at which such long 
distance QSOs 10ok place was the 50MHz amateur radio band. 
Even on commercial radio links, 1hc maximum frequency 
which could be used for transequatorial contacts over 5,000km 
did not exceed IOOMHz 121. 

11 is known that transequatorial contacts on 50MHz can be 
es1ablished regularly during years of reasonably high sunspot 
numbers. These contacts become possible due to the so-called 
supermodes, which arc explained by a double reflection 
(be11er, perhaps, 10 say deflection, Fig 2) in the equatorial 

•po Box 5, D·J-ll I Kmlcnburg·Lindau 3. W Germany. 
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ionosphere showing large enhancements of the critical frequen­
cy north and south of the earth's magnetic equator. This 
enhancement is called .. equatorial anomaly o f the F-region". 
The supermodes (see dashed-dolled line in Fig 2) due to this 
anomaly are sometimes covered by the influence of strong 
irregularities in the night-rime equatorial ionosphere. This 
phenomenon is called "equatorial spread-F" and is ra1her 
common in equatorial regions. In transequatorial propagation 
of vhf, as well as hf, signals, it causes flu11er fading and con­
siderable great ci rcle deviations 131. Since it is well known that 
the critical frequencies in the equatorial anomaly of the 
F·region do not reach values which allow frequencies greater 
than about 50MHz to be reflected at oblique incidence, a new 
explanation must be offered for the well-established trans­
equatorial contacts on 144MHz. 

Observations with high-power 50MHz radar near Lima, 
Peru 141, transequatorial propagation experiments in the hf 
band (31, as well as observations with orbiting satellites (51, 
guided scientists to an interesting phenomenon which occurs 
during 1he development of the equatorial spread-F. These ex­
periments showed that in 1hc night·timc equatorial ionosphere 
ra1her turbulent fluctuations of irregularities exist which are 
connected with large depletions or bite.outs of ionization. 
These "deep holes" in the ionosphere, which are generated 
about an alti1udc of 400km, can drift upwards in 1he 
ionosphere like bubbles in 1he water. h is observed that chese 
bubbles, which have dimensions of some 10 to IOOkm, occur in 
periodical patches. One assumes that this periodicity is due 10 

large-scale oscillations of the eanh 's neutral atmosphere 
caused by severe 1ropical thunderstorms. Besides drifting up­
wards. these patches of bubbles and the corresponding spread­
F irregularities also move in west-east direction. One caa thus 
expect several bubbles lo cross a transequatorial radio path 
during an evening at time intervals of 20-60min. The ionization 
or plasma bubbles. which most frequently occur about l -4h 
after sunset al the equator, can even rise to a ltitudes larger than 
l,OOOkm. At the boundaries and in the wake of these rising 
bubbles, ionization irregulari1ies occur which scatter vhf radio 
signals (50MHz as well as 144MHz). 

;u:_th 
S2 

1 

;LL_9tn 
S2 

1 

4Ll_Otn 3 10 
S2 

1 

4w:_ttn 3 10 
S2 

I 

s~LJU~Lk 
16 17 18 19 16 17 18 19 16 17 18 19 16 17 18 19 GMT 

Fig 1. Reception of ZE2JV, Salisbury, on 144·118MHz in Limassol 
by 5B4WR during April 1978. The vertical axes denote the signal 
strength in S·units. The ZE2J V beacon had 5'1N rf and an 11·el 
Yagi; 5B4WR used a 10·el Yagi and a receiver with a noise figure 

of 1 ·8dB 

RADIO COMMUN/CATION December 1978 



N 

~=6000km 

Fig 2 . Scheme of transequatorlal Itel propagation on 50MHz and 
144MHz. During the post-sunset hours spread-F irregularities (sp · 
Fl regularly occur In the ionospheric F-layer near the magnetic 
equator. Characteristic features of the equato rial spread-F 
phenomenon are plasma bubbles which rise to altitudes of about 
400- 1,000km. The accompanying high-altitude ionospheric irregu­
larities scatter 144MHz signals so that te propagation over 
distances of more than 6.000km becomes possible (dashed line). 
50MHz signals are deflected north and south of the magnetic 
equator. M ainly during daytime hours, this can give reason for 
50MHz te propagation ("supermode" indicated by dashed-dotted 
line). The deflection, on the other hand, can prevent the 50MHz 
signals reaching the high-a ltitude irregularities (dotted line!, 
which explains the observed difference of post-sunset t rans-

equatorial propagation on 50MHz and 144MHz 

This scauering process is comparable to aurora backscaner 
from field-aligned, almost vertically extended, irregularities. 
Because of the horizontal direction of the eanh's magnetic 
field at the equator, the ionization irregularities causing te pro­
pagation, however, are horizontally extended. ln the case of te 
propagation these high-ahitude spread-F irregularities cause 
forward scanering, which means that a small part of a 
transmined signal deviates from its original propagation direc­
tion so that it can reach stations far beyond the horizon (see 
dashed line in Fig 2). One may also regard transequatorial 
ducting of 144MHz signals in field-aligned tubes of ionization 
bite-outs. The term "scattering" used in this report expresses a 
possible super-position of ducting or quasi-reflection ac the 
bubble boundaries and pure forward scattering. 

It is noted that ray bending in the lower ionosphere along the 
paths lo the bubbles can be neglected on 144MHz, which 
means that these signals propagate approximately on a straight 
line from 1he transmillcr to the scauering bubble and from 
there 10 1he receiver. The lower the frequency, the stronger is 
the ray path deflection of radio signals in the ionosphere. This 
well-known phenomenon causes the ray paths of hf signals 10 
be deflected or bent so strongly that 1hey again reach 1he 
earth's surface, which is called ionospheric reflection. At fre­
quencies larger that the muf (maximum usable frequency for a 
given radio path) the ray is s till somewhat deflec1ed in the 
ionosphere but can no longer reach the earth's surface. On 
50MHz this ray bending s till has 10 be taken into account, 
which can cause these signals not to reach the high-altitude 
irregularities in the bubbles (doued line in Fig 2). This may be 
the reason for some reports indicating tha1 50MHz te propaga­
tion was not observed during 144MHz te contacts. 

During times of low cri tical frequencies of the ionosphere, 
the ray bending is not too strong. T hus 50MHz signals can also 
reach high-rising spread-F bubbles so that long-distance 1e pro­
pagation via scau ering can also take place on 50MHz. The 
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50MHz te signals then gain Strong flutter fading. It is estimated 
1ha1 the bubble irregularities should also be capable of scaner­
ing frequencies even higher than 144MHz, which in fact 
already appears 10 have been observed in the 430MHz amateur 
radio band. Due to the moving bubble and the accompanying 
turbulent irregularities, the scanered signals gain strong 
amplitude and freQuency distortions, which are known as 
severe fluuer fading and . frequency spread. Thus, even cw 
signals arc sometimes diflicult to read. Since bubbles can move 
in periodical pa1ches across the transequatorial propaga1ion 
path, one expects 1he signal to indicate long-term fading of 
20-60min (Fig 2). These bubbles commonly reach heighLS 
around 700km, so that 144MHz te signals were often observed 
over distances of 6,000km. Since the maximum altitude at 
which irregularities connected with these bubbles were observ­
ed exceeded l ,OOOkm, and taking into account some slight ray 
bending in the F-laycr, one should expect 144MHz te propaga­
tion over distances up to 10,000km. 

From these preliminary considerations it seems to be very 
valuable for amateur radio operators to co111ribu1e to the in­
vestigations of this new phenomenon of long-distance 1rans­
equa1orial propagation in the upper vhf band by auempting to 
discover, record and report: 
(I) the highest frequency (greater than 430MHz?) which can 

be used; 
(2) 1he maximum path deviation from the north-south direc­

tion and the asymmetry with respect to the magnetic 
equator which s till allows long-distance te contacts; 

(3) the maximum dis1ance to be spanned. 
llem (3) can probably be resolved by radio amateurs in 

IARU Region l , s ince a maximum path length of about 
10,000km and approximately symmetrical to the earth's 
magne1ic equator is between the southern tip of Africa and 
Central Europe. Finally it can be documented 1ha1 the 
de1ec1ion of 144MHz transequatorial propagation, as well as 
continued observation of further details , again prove the ap­
preciable contribution of rad io amateurs to the investigation of 
radio propagation phenomena. 
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Preliminary results of a six-year study of the lower troposphere over 
southern England in terms of radio refractive index and potential 

refractive index 

by R. G. FLAVELL, FRMetS, G3LTP 

PA RT 1 
Introduction 
The main objec1 of 1his article is 10 presen1 a preview of some 
of the resuhs of a long-term sta1istical study of the venical 
dis1ribu1ions of radio refrac1ive index (rri) and polential refrac-
1ivc index (pri) in 1hc lowes1 3km of 1he atmosphere over 
Crawky, Sussc.~. Some 4,380 consccu1ive soundings by 
radiosonde were used in 1hc survey. Its aim has been 10 
establish a reliable reference a1111osphere, in 1erms of refractive 
index, for sou1hern England, and to record in detail the form 
and ex1en1 of 1 he varia1 ions which occur in 1 he course of a year. 
The aniclc opens with a summary of the roles played by rri and 
pri in radio propaga1ion s1udics. A more complete account has 
been published elsewhere 11 J. 

Tropospheric propagation 
A radio ray, like a beam of light, 1ravels in a straight line unti l 
deflec1ed. Al hf, dcflec1ions appear as a form of reflection 
from concentra1ions of free electrons in layers at heigh1s of 
IOOkm or more. Al vh f and above 1he dominant mechanism is 
refrac1ion; nearly all 1hc ray-bending occurs within abou1 3km 
o f the ground. 

The degree o f bending depends on change of refractive in­
dex, rather than on the absolute value of refractive index itself. 
Anomalous tropospheric propagation at vhf and uhf has an ex­
ac1 counterpan in the visible part of the electromagnetic wave 
spectrum, where ii is known as a mirage. 

The expression for rri co111ai11s a 1erm which shows it 10 be 
dependen1 on the a111oun1 of wa1er vapour present; 1his is a 
major cause of the varia1ions which arc to be found in bo1h 
space and 1imc. 

The rri of air 
It is possible 10 measure 1he rri or air more or less direc1ly using 
a device called a rl!frac1ome1er, usually mounted on an aircraf1 
or a 1c1hcrcd balloon. For reasons of economy, however, ii is 
more usual 10 derive ii ma1hemalically from upper-air 
me1eorological data provided by radiosondes, rela1ivcly cheap 
1elcme1ry devices carried alof1 by free balloons. 

The 1rue value of rri of air, symbol n, is a qua111i1y which is 
very close 10 uni1y; I ·000325 is a typical ground-level value. 
Signirican1 changes arc so small , however, tha1 i1 is found 
preferable 10 sub1rac1 I from 1he n value and 10 muhiply 1he re­
mainder by one million. T he quantily which results is given 1he 
symbol N: 1hus, when n = I ·000325, N = 325. This is sometimes 
known as 1he refrae1ivity. 

The expression which rela1es rri, N, 10 meteorological 
paramc1ers is 
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where p = atmospheric pressure in millibars 
c = water vapour pressure in millibars 
T = air temperature (°K) 

A pocket calcula1or programme has been prepared to deal wi1h 
this. II provides N values directly from pressure, temperature 
and dew point depression 121. 

The extent of ray-bending which results from refractive in­
dex changes can be es1ima1cd by calculating 1he gradienl per 
kilome1rc of heigh1. Near 1he ground 1his is of1en taken 10 be 
-40N/km (bu1 see "Reference a1mosphere" taler, para 2). A 
gradien1 of - I 57N/km produces 1he same degree of bending 
as the curva1urc of 1he earth. A gradienl exceeding -157N/km 
results in a si1ua1ion known as ducting, where a radio wave can 
travel over grca1 dis1ances by alterna1ely undergoing refraction 
in a s1eep-lapse layer and renec1ion from 1he ground. 

Fig l(a) shows a 1ime-sec1ion or 1he lower atmosphere over 
Crawley, Sussex, during 1he period 18 to 22 January 1974, a 
no1able occasion of anomalous propagation. The ordinate-is 
a1mospheric pressure, which is more convenient to use than 
heigh! in 1hesc studies. The upper edge of the scale represents a 
pressure of 750mb, approxima1ely 2 · 5km. The isopleths arc rri 
(N) values a1 five-unit spacings. A dominant feature of the sec­
tion is 1he forma1ion, eonsolida1ion and even1ual dissipation of 
a steep-lapse layer, marked by the closer-spacing of the 
isoplc1hs. No1c, however, 1hat 1he N values of the lines 
associa1cd with the layer when it is high differ from those 
which arc included when it is low. 

Potential refractive index 
Po1en1ial rcfrac1ivc i nde.~ is 1ha1 value o f rri tha1 a sample of 
air would have if ii were 1ranspor1ed adiaba1ically, ic without 
change of hca1 or mois1urc, 10 a s1andard pressure level of 
I ,OOOmb. It has been given 1he symbol K. 

The modificat ion process is essentially one of normalization, 
the be1tcr 10 compare 1hc refrac1ivc propenies of air at dif­
feren1 levels. 

A number of 01hcr modified units have been proposed from 
time to 1imc. Potential refrac1ive index is unique among 1hem 
in 1ha1 1he normalizing process used in i1s derivation is applied 
in accordance wi1h 1hermod)•namic laws which tend to be 
followed in na1urc by air in vertical motion. It is a fundamen1al 
1ru1h 1ha1 any adiabatic change in a sample of air will leave the 
value of pri unaltered. 

Po1cn1ial rcfrac1ive index may be obtained from the expres­
sion already given for N, by subs1ituting the value 1.000 in 
place of 1hc original p, 1hc po1ential 1empcrature 9 (a quamity 
which may be ob1ained from tables) instead of T , and by in­
cludin~ a fac1or 1,000/ p wi1h the value o f e, 1hus 

K = 77.6 ( IOOO+ 4810000.e ) 
8 • p8 
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Fig 1. (a) nrne section showing 
isopleths of rri. N. Crawley. 
18-22 January 1974. (b) nrne sec­
tion showing isopleths of pri K. 

Crawley. 18-22 January 1974 

18 19 J :i.o I :1.1 I 1..1 18 19 :i.o I i1 I 21 

January 1974 (a) January 1974 (b) 

As with N, a pocket calculator programme has been prepared 
to provide K values directly from pressure, temperature and 
dew point depression data 121. 

Fig l(b) shows Lhe same event which was used to 
demonstrate the use o f N, but this time in terms of K. A 
number of advantages should be apparent: 

Fig 2. Refractive index plotting/conversion chart. Ordinate: 
pressure (rnb). Abscissae: (vertical) pri K; (slant) rri N 
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(a) There are fewer isopleths because some of the "clutter" 
cau sed by the normal fall-off of refractive index with 
height has been suppressed; 

(b) Features of interest to the propagation engineer are em­
phasized, yet there is no aheration in the heigh1 at which 
they occur, nor in their vertical extent; 

(c) There is now a coherence of values within the sleep-lapse 
layer which remain virtually independent of height. 

The relationship between K and N 
T , the air temperature (°K) and 9, the temperature (°K) which 
would result when the pressure of a sample of air was altered to 
the standard I ,OOOmb (amount of heat must not be confused 
with temperature where adiabatic changes are concerned) are 
related such that 

By manipulating the expressions previously given for K and N 
the following conversions can be obtained: 

N =0·0073J .p0· 712.K 
K = 136·8.p-0·712.N 

These two expressions allow conversions to be made from one 
unit to the other al any stage of the work, providing always 
that the appropriate value o f atmospheric pressure is known. 
This is one of the reasons why all the statist ical work 10 be 
described has been carried out in terms of pressure instead of 
height. 

Alternatively, the chart shown in Fig 2, which was developed 
expressly for this work, may be used to facilitate rapid conver­
sions from one unit to the other. It is also intended for use as a 
ploning chart, where a single profile may be read off in 
N-values or K-values, as required. 

These relatively simple relationships mean that advantage 
may be taken of the convenient pictorial qualities of pri which 
make it easier to identi fy a period, or area, of interest, without 
losing the ability to convert rapidly to Nin order to suit the ray 
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tracing formulas. This being so, it should be feasible to rewrite 
the ray-tracing equations in terms of pressure intervals and 
K-values, but that aspect is beyond the scope of this study. 

Vertical motion in the atmosphere 
It may be shown that, because of its derivation, pri acts as an 
effective indicator of vertical motion in the atmosphere in addi­
tion to its more-obvious role in connection with ray-tracing. 
The time sec1ion sequence of 3 to 8 January 1977 (Fig 3) 
illustrates this. 

Consider first an anticyclone, a closed system of isobars on a 
weather map, with high pressure in the centre and lighl winds 
blowing clockwise (in the northern hemisphere) and diverging 
slightly outwards. This outward now demands for its 
maintenance a downward now from aloft. A feature known as 
anticyclonic subsidence leading to a warming and drying of the 
air as it becomes compressed in the lower levels of the at­
mosphere (for the same reason that the end of a bicycle pump 
becomes warm in use). The process approximates dosely an 
adiabatic change, and K-values which are normally found 
several kilometres above the ground are drawn down by the 
descending air, as can be seen over 1he periods 3 10 4 January 
and 7 to 8 January in Fig 3. 

Janua9 1977 

Fig 3. Time section showing evidence of downward motion of the 
atmosphere associated with high pressure systems. and upward 
motion associated with low pressure systems. as shown by 

displacement of K isopleths. Crawley. 3- 8 January 19n 

In a low pressure system the reverse occurs; winds blow anli­
clockwise (in the northern hemisphere), converging towards the 
centre. In order to maintain a balance there must be an upnow, 
leading.to cooling and an increase in humidity as the air ex­
pands with height. The eventual result is saturation and, if the 
lifting is continued beyond the level at which that occurs, water 
will condense and fall out of suspension as rain, or some other 
form of precipitation. When that happens an alteration in the 
K-value occurs because of the effect of la1en1 heat, but the 
evidence of the up-now remains, nevertheless, as may be seen 
over the period 5 10 6 January in Fig 3. 
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Once the underlying principles have been grasped it is easy 10 
recognize the changes in the pri pauerns which result from the 
passage of the various wealher systems over the radiosonde s1a­
tion; in this case at Crawley. 

The layers of steep refractive index gradient which are 
associated with periods of anomalous radio propagation re­
quire two things for their formation: 
(a) Subsiding air, generally, though not exclusively, in 

association with a large anl icyclone, which brings low 
values of refractive index down from high levels; 

(b) A barrier, maintained by turbulence, containing high 
refractive index air, stirred up from the ground, where 
moisture is generally available. The most favourable con­
ditions for anomalous propagation occur when there is a 
deep layer of warm, dry, subsiding air aloft and, below it, 
an extensive area of cool, thick, dripping fog. 

Thus subsidence alone is insufficient. If the turbulence in the 
lower levels is insufficient to maintain a steep boundary at the 
interface, the low refractive index air will be allowed to descend 
to below antenna height and a sudden deterioration in signal 
levels will result. Thus not all anticyclones produce periods of 
high signals or long ranges, and for tha1 reason atmospheric 
pressure alone is an unreliable indicator. 

The six-year survey 
The six-year survey of refractive index which forms the basis of 
this article was undertaken by the Radio Society of Great Bri­
tain in order 10 establish an au1horila1ive long-term record of 
conditions over Crawley, which could be regarded as being 
representative of southern England. There appears to be no 
evidence in the literature that such a task had been attempted 
on this scale before; so far as is known the statistics on pri are 
unique at the present time. 

The source of meteorological upper-air data has been !31. 
The period investigated extended from I January 1972 to 31 
December I 977. The analysis has taken account of all res ported 
levels 10 700mb of every ascent (made at 12-hourly intervals) al 
Crawley, and has included statistics on surface pressure values 
and the reported heights of the 850mb and the 700mb levels. 

In this analysis both rri and pri have been treated as 
meteorological variables in their own right. Like the data from 
which they were derived, they have been dealt with at all times 
in terms of pressure levels, with the sole exception that a two­
year analysis of lapse-rates per kilometre, which was under­
taken for comparison against accep1ed notions. was, of 
necessity, worked in terms of.height. For the rest of the work, 
combining results statistically at levels of constant pressure has 
effec1ively eliminated one of the variables from the refractive 
index equations and also provides the condition necessary for 
simple conversion between N and K. 

In other radio-meteorological studies the more usual 
approach to refractive index has been to work exclusively with 
N expressed as a function of height. Despite one's instinctive 
regard for its usefulness, height is not a parameter which 
occurs naturally in the free atmosphere-consider, for exam­
ple, the frequent in-night adjustments which must be made to 
an aircraft's aneroid altimeter if it is to be kept functioning as 
its designer intended. To use height as a basis for sta1is1ical 
studies of refractive index is to introduce into them quasi­
exponential components which vary with each sounding accor­
ding 10 the temperature structure through the environment. 
This can be avoided by working throughoul in terms of 
pressure, making conversions individually when required, 
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using the pressure vs height relationship which forms part of 
every radiosonde message. 

All the ba.~ic work has been carried out in pri K-units. Where 
results have been given in N-units it is as a result of applying 
the conversion expressions given under the heading "The rela­
tionship between Kand N", para I. A complete survey of the 
techniques involved is contained in ( I (. 
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[ ___ o_s_ca_r_n_ew_s __ ] 
USSR satellite system RS 
On 26 October the USSR amateur satellites Radio I and Radio 
2 were launched, together with COSMOS 1045. The 
characteristics of the two satellites, as observed after launch, 
are basically in accordance with previously published informa­
tion, except that they are in a higher orbit with a correspond­
ingly longer period. The observed parameters of the two 
satellites are given in the table. These figures are provisional 
and are subject to confirmation after a longer observation 
period. 

E. T. Krenke! Central Radio Club of the USSR. L to r: Vera S. 
Sviridova, head of the Box 88 OSL Bureau; Boris G. Stepan ov. 
UW3AX. deputy editor-in-chief of the amateur radio monthly 
magazine "Radio"; Vasiliy M . Bondarenko, chief of the Central 
Radio Club; Nikolay V. Kazanskiy, UA3AF. a frequent contributor 
to "Radio" and a member of its editorial board. In the background 
is an exhibit dedicated to the arct ic explorer. philatelist. and radio 

amateur Ernst Krenke!, after whom the club is named 
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The launch or the satellites received a great deal of publicity 
in the Soviet press. Izvestia and the Sovierskiy Patriot carried 
prominent notices and the TASS News Agency issued a long 
announcement. 

The information so far released indicates that there are two 
command stations devoted 10 the con1rol of the satellites, but 
their locations are not yet known. The stated purposes of the 
spacecraft are radio communication, scientific-technical ex­
periments and educational purposes. The two satellites differ in 
their size, construction, on-board equipment, antenna systems, 
solar batteries and power sources. Frequencies of the 
transponders and beacons are the same in both spacecraft. 

The satellites are the result of many months of work by the 
Space Technology Laboratory of DOSAAF and by members of 
student construction groups. The telemetry systems were 
developed by A. P . Popkov, and Leo Labutin, UA3CR, was 
the leader in the development work for the remainder of the 
electronic systems. 

Characteristics 
Apogee.. ... ... ....... ... .. . 1,724km 
Perigee. . . . ... . .. . . ... . ... . . 1,688km 
Inclination . . . . . . . . . . . . . . . . . . 82 · 55° 
Period.......... . ........... 120·38min 
Increment per orbit..... . ..... 30·2°W 
Uplink..... . . ...... ......... 145·880- 145·920MHz 
Downlink.. . . . . . . . . . . . . . . . . . 29· 360- 29· 400MHz 
Telemetry and beacons....... 29·400MHz 
Mondays and Wednesdays are days on which both satellites will be 
available for experimental work only. 

Both satellites are in a very similar orbit, close together, and 
distinction between them is made on the basis that one sends 
the identification "RS" once, the other sending "RS RS''. For 
latest details and information on reference orbits please check 
the AMSAT net at 1015 on Sundays on 3,780kHz. 

Orbital calendar for 1979 
The calendar containing all orbits of Oscars 7 and 8 for 1979 
will be available during December from AMSAT-UK. The cost 
10 non-members is £2.80, and 10 members £1.65. Orders should 
be sent to G3AAJ, QTHR. AMSAT life members should re­
quest their free copies of the calendar directly from W6PAJ, 
PO Box 374, San Dimas, CA 91773, USA. The free calendars 
will 1101 be available from AMSAT-UK. 

Oscar 7 telemetry 
Battery problems have resulted in garbled telemetry on Mode B 
of Oscar 7. The position may change rapidly and users should 
check the AMSAT net on 3,780kHz on Sunday mornings at 
1015 for news of the latest developments. There are a number 
of other Oscar nets on 144MHz, details of which are given in 
Oscar News published quarterly by AMSAT-UK. 

Power 
Users should employ the minimum power necessary to access 
Oscars 7 and 8. The use of vastly excessive power has caused 
problems 10 both satellites, and, unless some measure of 
discipline can be brought into the use of the on-board 
transponders, the Phase 3 satellite scheduled for launch in 1979 
will be a wasted project. 

AMSAT election 
Following the recent election for three directors 10 the Board of 
AMSAT-USA, the following candidates were successful: Tom 
Clark, W31WI; Pat Gowen, G310R; and Richard Zwirko. 
KIHTV. 0 
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RADIO COMMUNICATIONS 
and the ITU 

Tlris is tire lost in tire series of articles prepared by the lntemo­
tionol Telecommunication Union to mark tire "Rodiocom­
mw1icotion" theme of tlris year's World Telecommunications 
Doy. 

The future of radio communications 
Nothing is more difficult than prophecy. The history of 
radiocommunications is rich in categorical statements which 
nowadays merely raise a smile. 

In 1901, for e.,amplc, Dr Albert Turpain, Doctor of Sciences 
and demons1ra1or in physics a1 the University of Bordeau.,, 
published a book entitled Les applications pratiques des ondes 
electriques (P ractical applications of electric waves) in which he 
wro te: "To sum up, while it may be slated that wireless com­
munications by hertzian waves are pract icable over short 
distances, it would be audacious to claim that they could be 
used to exchange signals a1 any d istance, however great, 
without the aid of a conductor. By going beyond the range of 
genuinely practical application, which it can rightfully claim 
for its own, and by pretending to apply 10 telegraphy at any 
distance, Mr Marconi's ingenious system would be doomed 10 
failure." l l l 

Campbell Swinton, when talking to the Radio Society of 
Great Briiain in 1924 on the topic of seeing at a distance, said 
" ... it is probably scarcely worth anybody's while 10 pursue 
it." 

Seeing into the future is therefore a risky business. Thal is 
why this article will deal only with certain conclusions reached 
by experts 111, (21. 131, (41. In facl, in 1he present era, 
sometimes called "the electronic age", it is becoming more and 
more difficult 10 draw a dear distinction between wire-borne 
and radio telecommunications. The transmission of messages, 
of whatever type- telephone call , data transmission , radio 
broadcam- oflen calls for the use of both techniques. To 
speak of the future of radiocommunications, one has, in the 
same breath, to refer 10 the future of telecommunications. 

Equipment 
Generally speaking, the future can be read in the developments 
in electronics which have led 10 microelectronics, described in 
the following 1crms by Dr Boris Townsend (21: 

" ll is not possible 10 ignore the incredible reduction in the 
size of electronic circuits which has been made in the last 
decade. Gone are the scparaie valves, resistors, condensers and 
wires of yesteryear. Today's large-scale integrated semiconduc­
tor microcircuit can house thousands of individual electronic 
components on a small chip of silicon 1he size of a screw head . 

"With small size comes a reduction in the cost of materials, a 
reduction in weight, usually a reduction in power consumption, 
and a reduction in operating time, since the signals moving 
through the circuits have less distance 10 travel. T he failure rate 
also falls since the number of mechanical or soldered joints and 
the opporwnities for operator mistakes are alike reduced. The 
cost of making an integrated circuit is proportional to its area 
and is more or less independent of its ci rcuit complexity. The 
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reduction in cost is staggering. An integrated circuit now costs 
about the same as an apple. As a result it is now practicable on 
the one hand to undertake electrical processes and functions of 
great complexity, and on the other hand to mass-produce 
cheaply, for the home devices which were once only to be 
found in capital-intensive studios. 

"Will this trend continue? It can. T he latest microcircuits arc 
approaching size-reduction limits imposed on the photo­
ctching process by the wavelength of light-that is 10 say, in­
dividual parts of the circuit are not more than a few 
wavelengths of light in size. Further reductions require radia­
tions of shorter wavelengths than light, and laborato ries are 
currently ut ilizing ultraviolet, X-rays, and electron-beam 
paucrn-gencra1ion machines 10 continue this reduct ion in size. 
II is an industry which is aiming at a dimensiona l precision 1wo 
orders better 1han 1ha1 10 which mechanical engineering 
machine shops can work. 

"Which brings us 10 a point of fundamenta l importance in 
forecas1ing. The more recen t history of manufacwring in­
dustry is that, despite the advantages of large-scale production 
and the replacement of labour by automatic machines, 
mechanisms grow more and more expensive to produce, while 
electronics become cheaper and cheaper. So whenever 
mechanisms can be replaced by electronics, 1hey will be. 
Whenever a problem can be transferred from the mechanical 
domain into 1he electronic domain, it will be-and indeed 
already is." 

Transmission 
Micro-electronics opens up considerable possibilities for the 
two types of transmission employed hi1her10: analogue 
transmission and digital transmission as described by Jose Luis 
Martin de Bustamante of the Spanish National Telephone 
Company (CTNE) 131: 

"Generally speaking, transmission is analogue, ie it cor­
responds 10 the nature of the information 10 be transmitted so 
1ha1 a special type of trca1men1 is required for each type o r in­
formation. In digital transmission, however, d iscrete samples 
of 1he original signa l arc sent in digital form or in a series of 
pulse trains which , in one way or another, enable the original 
signa l 10 be recons1i1u1ed. 

"This digital technique has already been imroduccd with 
pulse code modulation systems and provides a number of ad­
vantages, such as belier transmission performance, absence of 
noise in conversation, great reliability and, above all, the 
availability of a digital line which does no1 depend on the ser­
vice co be transmitted but only on the transmission rate, and 
which can be used as a telephone channel, or for music, visual 
telephony, facsimile, high-speed data, c1c. 

" le is, however, integrated circuit technology-in its two 
forms, monolithic and hybrid-which will definitively change 
1he st ructures of transmission equipments. The combination of 
digital transmission and integrated circuits will form the real 
basis of future change. Apan from current developments 
aimed a1 widening the frequency margins that can be transmit­
ted over coaxial cables and other transmission media, work is 
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proceeding in 1wo directions: millimeiric waveguides and 
opl ical fibres. 

"W:t''~guidcs. Current research aims at covering grca1 
disiances with circular waveguides (5 10 6cm in diamater) and 
1ransmiuing a large number of messages (more than 100,000 
1elcphone calls simultaneously). The mos1 serious problems 
arise in manufac1urc and ins1alla1ions because or 1he high ac­
curacy requirements in respec1 of' diameters and straightness. 
Serious difficullics are also caused by the fact 1hat the admiss­
ible curva1ure has 10 be very smoo1h. 
"Opti~al fibres. The optical fibre 1cchnique is being 

developed in an a11cmp1 10 mi1iga1c 1hc propaga1ion drawbacks 
or 1he laser beam when the atmosphere is used as the medium; 
1he op1ical fibres provide a physical suppo rt for the beam. Op-
1ical fibres consist of a ceniral core a few micrometres in 
diamcicr surrounded by a crys1al with a very low rcfraciive 
index in which 1hc coherent laser light is propagated as a wave 
surface. The op1ical fibre has a considerable capaci1y." 

Radio links 
Wi1h regard particularly 10 radio links, radio relay links 
{microwave links}, although meeting competition from 
waveguides and op1ical fibres for certain applications. will con­
tinue 10 loom large in the design or telecommunication net­
works. Space links in panicular will increase their capaci1y, as 
will also 1he submarine cable systems. 1hc two media being 
complcmeniary. 

··Although satellite systems designed 10 co ver large dis1ances 
may be compared with microwave sys1ems between fixed 
poinis, 1he difference be1ween 1he respcc1ive distances 10 be 
covered is so great (38.000km for saicllites against an average 
repeater distance of 50km in a radio relay link) tha1 1he design 
or sa1elli1c sys1ems is becoming much more complex. 

" However, as 1he lechnology develc ps and makes possible 
higher emission and repetition powers, and the placing in orbil 
of grea1cr weights, sa1elli1e communications will be more com­
petitive with conve111ional communication systems. mainly for 
in1crcon1incn1al traffic; although their use will also be extended 

10 national and regional communications over grea1 
distances." 131 

Furthermore. 1he World Administrative Broadcas1ing-
Sa1clli1c Conference held by the ITU in 1977 prepared a plan 
for the broadcasting sa1ellite service, so 1ha1 this new facility 
can be expected 10 expand in the 'eigh1ies. 

New services and facilities 
Needless 10 say, 1he main question for 1he public concerns 1he 
benefi1s 10 be derived from modern radiocommunica1ion 
techniques. 

So far as can be judged, the characteristics or this future 
society which, in one way or another, will demand communica­
tion facilities for their development, or will result from 1hese 
facilities, arc the following, although the list is not exhaustive: 

I. "Formation or 1he large urban communi1y-the 
megalopolis. In 1his city or tomorrow there will be a collective 
infrastructure or audio-visual communications with audio­
visual/ data processing exchanges which will cater for 
telephony. the transmission of audio-visual programmes, eon­
suhaiion of libraries-books, records, video 1apes, film, 
etc- and. o r course. for compu1crs. In this city or socic1y ... 
the individual will be a ble 10 choose what he wan1s 10 see and 
hear as well as when and how." 141 

2. Development of communications in rural areas, with low 
popula1ion or remote from the megalopolis, 10 pu1 a n end 10 
1heir isolation. Radiocommunication media will be called upon 
10 play an impor1an1 pan here. 

However, l he new services available to the public will no1 
appear simultaneously in all pans of the world: the advent o f 
new facilities is very directly connec1ed wi1h the level or social 
and economic development of the slate or society. To 
generalize, the various types of communica1ion which will be 
direc1ly affected by the development o f radiocommunications 
wi ll be: 

(a) communication between individuals; 
{b) man-machine communicaiion; 
(c) machine-machine communication; and 
(d) mass-communica1ion media. 

Generation s of space communication satellites: f rom Telstar-1, launched in 1962, which was used for the first t ransatlantic television 
broadcast and which w as able to transmit 24 telephone calls simultaneously. to lntelsat·V. The first of t he lntelsat-V series is planned for 
launching in 1979. lntelsat-V satellites w ill have a capacity of 12,000 simultaneous two·way telephone circuits and two television chan-

nels. !Photo: INTELSA n 
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(a) Communicalion belween individuals 
"Telephony will concinue to have pride of place among swi1-

ched services and 1he 1elephone will be 1hc most commonly 
used terminal. The logical next step will be 10 associa1e i1 with a 
1elevision screen, and the videophone will be the second largest 
service. With 1he videopho ne ii will be possible 10 1ransmit im­
ages of moving objects, texts and drawings. 

''The telephone and the videophone will bring the encire 
planet within the range of two of our senses which perhaps are 
the most imponanc, mainly, sight and hearing, and will salisy, 
to a large extent, our need for personal contact. II will be poss­
ible 10 organize meetings among people living in different pans 
of the world, or 10 initiate business 1ransac1ions by telephone 
and immediately 10 transmit wriuen documents for signature. 

"When there are millions of these combined eq uipments, 
wi1h a liule ingenuity and an addi1ional device of some kind we 
shall have elec1ric typewriters "writing" 10 each other so 1hat 
much of the business correspondence conducted today will be 
dispensed with because most of i1 will be sent at night at high 
speed. T his will , in the final analysis, constitute a variant of the 
telex services which will also expand considerably. 

"Af1er the telephoned mail service will come television, so 
far as d istribution from s1udio 10 1ransmiucr and 1hence by 
cable 10 subscribers is concerned, closely followed by the selec-
1ive consuhation of libraries, 1he exchange of information be­
tween libraries, and 1he telephoto service. We can also include 
the consuhation of medical bibliographies and patent registers. 

(b) Man-machine communication 
" I I is logical to assume that, so far as man is concerned, the 

equipments used will be the same as for man-man communica­
tions. Normally, subscribers will request o ne-way video and 
speech communications with information centres such as: data 
banks, for alphanumerical informa1ion; information ex­
changes which supply drawings, slides, films, pho1ographs, 
etc; television channel distribution centres: audio-visual enrer­
tainmenl programme distribution centres. 

(c) Machine-machine communication 
"These may be of two kinds: one-way with one or several 

users and a1 differenc 1ransmission speeds, and 1wo-way at dif­
ferent transmission speeds. 

"The main sphere of application is the computer, because 
the large volumes of information which have to be handled 
nowadays, and the speed of selection required by the consulta­
tions made, render ii necessary to discard the conventional 
working systems and to rely enti rely on the new techniques 
which call for di fferent methods." 141 

In rac1, " conversations" between computers will continue 10 
develop, using for intercontinental links, for example, earth 
stations installed a longside the main comput ing cemres which 
are themselves connected by satellite. Recent trials have 
demonstrated the advantages o f such satellite links in bringing 
about full interworking between large-scale computers as if 
they were housed in the same building. 

(d) Mass-communication media 
These refer largely 10 sound and television broadcasting, on 

which information has not yet been issued. 

References 
I 11 Journal Telegraphique, 33rd year, December 1901, pp335 
and 336. 
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Fifth Welsh Amateur 
Radio Convention 
The au endancc a1 the Welsh Amateur Radio Convention, now 
a firm ly established event in the amateur radio calendar, has 
risen from 250 in 1974 to 650 1his year. This convention, held 
on the last Sunday in Scp1ember each year at Oakdale Com­
munity College, Blackwood, Gwent , offers more than the 
usual array of trade s1ands, in the way of lectures and films. 
These ranged this year from a very interesting lecture by Sieve 
Cherry, G3SJK, of the Appleton l aboratory on the subject of 
hf telemetry from high altitude transatlantic balloons, through 
an ··open forum" conducted by Dr Dain Evans, GJRPE, 
President of the RSGB, lo a real scoop in the form of a rilm on 
the 1978 d xpcdi1ion 10 Clippenon Island. 

Or Dain Evans (I) presenting an award t o Jim Reid. GW3ANU. for 
many years' service as QSL Bureau sub-manager for GW 

callsigns. Photo: S. W. Rees 

The conve111ion. renowned for its friendly a1111osphere, also 
offers something of real imeres1 10 the hf dx enthusiast, with a 
dxpcdition featured in the programme every year since 1974. 
The convention is one of very few 10 cater for 1his increasingly 
neglcc1cd aspect of the hobby. With a view to W ARC 79, 
members o r the general public were encouraged 10 a n end 1his 
year's convention, and i1 a11rac1ed a great deal of in terest in 1hc 
local press and o n local radio. The convention is organized by 
1he Blackwood & District Ama1cur Radio Socie1y, GW6GW. 
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• C microwaves -:J 
Charles Suckling, G3WDG * 

Microwave repeaters 
The following outlines the co11dusions and recommendations 
of the RSGB Microwave Commillee on the subject of 
microwave repeaters, and is based on a committee paper by 
G4CNV. 

The setting-up of a network of repeaters at vhf and uhf has 
not been without its controversies. In producing a set of recom­
mendations for repeaters at microwave frequencies, the com­
mittee feels that the purpose of microwave repeaters should be 
of a much more experimental nature. Each repeater should be 
planned to investigate some particular aspect(s) of operation 
and/or propagation and should be licensed for a period of two 
years ' operation, after which the committee would expect a 
detailed report on the results of the experiment. The report 
should indicate to what extent the repeater has succeeded in its 
aims, draw appropriate conclusions and perhaps include sug­
gestions for further experiments. These can then be assessed by 
the committee to determine what sort of repeaters are likely to 
prove most practicable and useful, and guide further recom­
mendations. 

The comminee has made the following points concerning the 
planning of microwave repeaters: 

I . There should be as little duplication of experiments as 
possible. A list of some possible suggested experimems is 
given at the end of this report. These are only ideas and may 
not be acceptable to the Home Office. 

2. The repeaters should allow the use of existing simplex-type 
equipment. 

3. The usual repeater licensing limitations will apply. 

4. Similar area coverage by transmitter and receiver should be 
aimed for. This is especially important in the case of cross­
band repeaters. 

5. When not accessed, the repeater should act as a continuous 
beacon. 

6. Horizontal polarization should be used. 

7. Narrow-band (ie crystal-controlled) equipment is envisaged 
at least up to and including the 5·7GHz band. The channel 
system employed on 432MHz will be extended to cover this, 
ie 25kHz channel spacing and I ·6MHz input/output spac­
ing (repeater receive frequency above transmitter frequency, 
so that the repeater radiates in that pan of the band in which 
people normally listen). The lower seven channels will be for 

•Physical Chemis1ry Laboratory. South Parks Road. Oxford OXt 3QZ. 
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in-band repeaters and the upper seven channels for crossband 
repeaters. 

8.. Wideband receivers should operate in that part of the band 
usually occupied by wideband traffic. Recommended input 
frequencies are 10,390 and 24,200MHz, and separation be­
tween input and output is at the discretion of the proposers, 
but common i.f.s, such as 10·7, 30, I()() and 144MHz, should 
be avoided. . 

The committee is anxious that any proposed project should 
be a serious experiment, and it is with this in mind that 
specifications which represent an advance in technique have 
been proposed. For example, a I ·6MHz spacing between input 
and output channels will pose quite a technical challenge, 
especially on the I · 3 and 2 · 3GHz bands. Should this not prove 
possible to achieve in practice, a wider spacing may be 
necessary, although it should be kept as small as possible, 10 
avoid the necessity for transmitters to be retuned, especially for 
repeater operation.. 

Suggestions for possible suitable projects are: 
I . I· 3GHz in, 2 · 3GHz out repeater. 
2. l ·3GHz in-band repeater to investigate mobile operation. 
3. IOGHz in-band repeater. 
4. 24GHz in, 1 ·3GHz out repeater. 
5. A repeater, sited on an obstruction between two centres of 

activity, using narrow-beamwidth antennas rather than 
omnidirectional ones. 

6. Cross-band translators (linear repeaters) similar to those 
carried by the Oscar satellites. 

7. Repeaters with o utput on more than one band. 

World first on 10GHz 
What is probably a world first was made on 18 October, when 
G3JVL and G3YGF/ A contacted each other on ssb via 
tropospheric scatter over the l !Okm obstructed path between 
Hayling Island and Oxford. This excellent contact followed a 
number of one-way tests in which G3YGF/ A's ssb had been 
regularly received by G3JVL, but slightly enhanced conditions 
were necessary to permit copy in the reverse direction. 

The ssb was generated at both stations by mixing several 
milliwatts of l0,224MHz and 144MHz ssb in Schottky barrier 
diodes, followed by twt amplifiers, to produce 6W p.e.p. at 
G3JVL and 15W p.e.p. al G3YGF/A. The mixers were also 
used on receive, so perhaps this is also the first case of real 
transverters being used on JOGHz! The writer has listened to 
tapes of both sides of the contact, and confirms that the quality 
was excellent- frequency stability did not appear to be a prob­
lem. G8ADP has received G3JVL's ssb and also reports ex­
cellent quality. 

The only odd effect was that due to the rapid nutter. G3JVL 
has analysed the fading of G3YGF/A's signals, and has found 
that the scatter imparts at least 25dB of fading at a rate of 
30-60Hz. With this degree of fading, ssb is probably the only 
voice mode able to be used over such paths, as a.m. or fm 
would be seriously distorted. 

The tests are being continued on a nightly basis, and it has 
already been found that the fading rate and signal strength vary 
considerably from night to night. Signals tend to be better in 
fine weather; in rain, signals are very weak or undetectable. We 
look forward to some more very useful propagation data aris­
ing from these tests. 0 
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cswlnews:J 
Bob Treacher, BRS32525 • 

T HE tables appear this time for the first time since Septem­
ber. Unfortunately, several letters did go astray during the 

move, so some scores may be out of date. This is regretted, but 
hopefully they can be updated in time to catch the final table 
which will appear in either the February or March 1979 issue. 

As the table seems to be holding its popularity- 27 entries 
last year and 28 this- there will be a further table for 1979. For 
all those newer members who may wonder what it is all about, 
the rules are pretty basic and easy to follow. The table relates to 
the number of countries (not prefixes) heard on each band 
from l · 8 to 28MHz between 1 January and 31 December 1979. 
Simply keep a list by your rig and note each new country heard on 
each band. The starting total is JOO. Let your scribe have the 
totals only (not a list) for each band, total them and indicate 
the mode used. What could be simpler? The all-time list will 
also appear at intervals, and the start ing score for this is 500. 
Those who participated in the 1978 table could keep these 
figures as a start ing platform to reach the 500 needed to enter 
the all-time one. 

caww 
The ssb section of the CQ WW DX contest certainly promoted 
a great deal of activity o n all the hf bands. The 28MHz band 
was wide open to the USA from 1200 to 1900, and 21 MHz was 
also extremely crowded. With most people on these two 
bands, 14MHz took a back seat, although on the second even­
ing many country multipliers were audible. Activity from 
Africa seemed poor and the pile-up on EL2AE in Zone 35 had 
to be heard to be believed. Both 3 · 5 and 7MHz were in good 
shape, with American signals on 3 · 5MHz well over S9 during 
both nights. There was a great deal of Caribbean dx on 
3 ·5MHz, in the shape of HH2CQ, FGODWT/FS7 and HOOE. 
The 7MHz band lacked dx signals working Europe, although 
many Caribbean dx stat ions were heard listening for W above 
7· IMHz. No doubt there will be many big scores submitted 
this time as a result of improved conditions, and hopefully a 
British multi-single group will figure in the top 10 in the world. 
There were certainly four such stations with dx consistently 
queueing up to work them, namely G4ANT, G6UW, G3RRS 
and GSJC. No doubt these groups plus other single-operator 
stations, such as G3FXB and G3MXJ, will be anxiously 
awaiting the results to sec whether it was all really worth it! 

Expeditions 
It seems that a month cannot go by now without there being 
at least one expedition to a rare and exotic island. This time we 
have had the VK9ZR trip to Mellish Reef, plus K V4KV and 
WODX's expedition to Desecheo Is. Both operations had their 
share of problems. VK9ZR encountered heavy seas and high 
winds which blew them off course, result ing in their having to 
use their reserve supply of fuel at a very early stage; they are 
also understood to have had problems with equipment. On the 
other hand, operators on the KV4KV trip to Desccheo had to 

0 7!1 Granby Road, Eltham, London SE9 IEH. 
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1978 hf countries table 

Station 28 21 14 7 3·5 1· 8 Total Mode 
BRS25429 170 189 217 90 107 15 788 ssb 
BRSt7567 186 214 238 48 80 6 772 ssb/cw 
A8841 128 164 227 75 BJ 0 677 ssb/cw 
BRS35943 127 128 165 74 111 4 609 ssb 
BRS29641 127 138 171 74 72 4 586 ssb 
A9140 117 140 143 87 70 20 '577 ssb/cw 
A9191 117 134 150 44 49 0 494 ssb 
BRS34740 97 120 139 68 52 9 485 ssb 
BRS35454 106 109 147 46 66 6 481 ssb/cw 
BRS3851B 113 112 129 50 46 3 453 ssb 
ARS39965 102 125 122 37 36 7 429 ssb/cw 
BRS32286 121 100 116 35 56 0 428 ssb 
ARS39965 96 110 114 35 36 5 396 ssb/cw 
BRS40154 64 110 t75 22 12 1 384 ssb 
BRS37782 57 91 114 20 33 4 319 ssb 
ARS39018 38 82 111 28 44 3 303 ssb 
BRS20185 67 60 82 21 42 2 274 ssb 
BRS34658 15 61 98 35 57 4 270 ssb 
A9107 43 60 92 20 44 6 265 ssb 
BRS39162 60 73 71 18 25 7 254 ssb 
BRS27421 0 0 136 46 42 1 225 ssb 
ARS39720 35 58 80 17 20 0 210 ssb 
ARS38532 69 44 53 17 9 9 192 ssb 
ARS39965 47 54 58 9 18 4 190 ssb /cw 
ARS38200 46 61 52 12 4 2 177 ssb 
BRS18529 6 35 81 3 30 4 159 ssb 
BRS26120 37 58 46 6 10 1 158 ssb 
ARS37620 4 35 105 5 5 0 154 ssb 

All-time countries table 
!Starting score 500) 

Station 28 21 14 7 3·5 1· 8 Total Mode 
BRS25429 230 269 306 206 216 32 1,259 ssb 
BRS17567 242 200 343 137 201 17 1,240 ssb/ cw 
BRS32525 215 270 293 191 230 26 1.225 ssb 
BRS25901 200 273 309 179 182 17 1,160 ssb/cw 
BRS35943 135 '}27 266 172 203 18 1,021 ssb 
BRS38876 74 189 233 150 181 61 888 ssb/cw 
BRS35454 128 187 249 106 149 22 841 ssb/cw 
BRS34740 126 181 212 126 149 33 827 ssb/cw 
BRS32286 96 195 225 75 172 4 767 ssb 
A8841 113 187 270 73 120 0 763 ssb/cw 
A9191 102 145 192 52 69 0 560 ssb 

leave the island before dark each day and return by boat the 
next morning-it is understood that USA forces use the island 
for bombing practice after dark. There will be further trips 
made to the island by KV4KV. and it is thought that KP4AM is 
also planning a trip there in the future. 

There should be some activity from Bouvet Is at about the 
time this is read. 3Y I VL is rumoured to be planning a trip, with 
QSLs to LA5NM. It is also expected that two LAs will be leav-
ing for Bou vet on 13 December and will be using 3Y I VC and 
3Y5DQ. 

LU3ZY is active from the South Sandwich Is, and has been 
reported on both 14 and 21MHz around midnight . CE9AT's 
QSL manager is CE2BIO. 

G3YZO reports that he will be in Yemen early next year and 
is hoping Lo obtain a licence. He did operate from there in 1976 
using the call 4W I RC. mainly on 14MHz cw, but since then no 
new calls have been issued. 

Help w anted 
Will the swl named Richard, living in Cobham, who recently 
wrote to G4GQH regarding the result of a planning appeal, 
please contact G4GQH or G4FPF who require details of the 
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references of the appeal and the Minister's letter to pursue cur­
rent negotiations. Both are QTHR. 

The mail 
David Whitaker, BRS25429, wrote with details of the sips he 
has organized-these appear under MOTA in this issue. It is 
hoped that many swls will support these sips; after all, it is an 
activity primarily aimed at listeners as well as a dx exercise 
designed to help propagation studies. 

Ken Steele, BRS36883, has been doing some late-night dxing 
on 14MHz; with the band sometimes staying open through the 
night, ihere was plenty of choice dx from which co choose. 

The regular dxers, BRSI 7567, BRS25429, A884 l and 
A9140, all report good condit ions, and provide a great deal of 
exotic dx covering all bands from 3 · 5 to 28MHz. Dave 
Whitaker now has 320 countries all-time, and Neville Spry 320 
confirmed out of 347 heard. Robert Small again provides a 
good list of rare ones, including many Pacific stations on 14, 21 
and 28MHz. Ian Marquis also mentions much Pacific dx, in­
cluding WD4CEM/KH4 on Midway Is. 

Best comment of all, this time. comes from Dave Whitaker, 
who reports hearing two Y J8s rag-chewing on 28, 700kHz. We 
wonder how long that situation lasted before they were 
descended on by the hoards? 

Letters are acknowledged from A9191, and BRSs 27421 and 
26120. 

News, views, comment and table scores to your scribe by 15 
December for the February 1979 issue. 

In closing, your scribe would like to thank all those who ex­
pressed their good wishes on his marriage, and takes this 
opportunity of wishing all readers a Happy Christmas and a 
dx-filled, prosperous New Year. 0 

( NEW PRODUCTS ) 
Adcola soldering instruments 
Adcola Products Ltd have introduced two well-proven 
thermally-balanced soldering instruments for retail sales. They 
meet the most stringent international safety standards, 
including BS3456; one is designed for general do-it-yourself 
applications around the house and the other for the assembly 
of electronic and hi-fi construction kits. Both models operate 
from 240V mains and are fitted with 2m of three-core cable for 
connection to a suitable plug. The soldering bit is retained in 
the heating element barrel by a stainless s teel shim 10 facilitate 
easy and simple changeover and replacement. and the handles 
arc moulded in Noryl plastic 10 ensure they remain cool even 
after extended use. 

Adcola K2000 is a general-purpose light weight (I foz) solder­
ing instrument fitted with a n in chisel-shaped copper soldering 
bit with a barrel length of 88mm. 

The Model KIOOO is a shorter (l foz) ins1rument suitable for 
the amateur constructing electronic equipment. It has a barrel 
length of 51 mm fiued with a TI-in shank Adiron, l in faced cop­
per bit , but is available on demand with an iron plated i1.in 
screwdriver longlife soldering bit for micro soldering. 
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The KIOOO and K2000 models filled wi1h copper soldering 
bits have a rrp o f £4.56, which rises to £5.28 when filled with 
Adiron longlifc bi1s. VAT is cxlra al 8 per cent. To provide 
maximum nexibility in use, a comprehensive range of copper 
and Adiron soldering bits are available 10 fit both models. 

Further de1ails are available from Adcola Products Ltd, Ad­
cola House, Gauden Road, London, SE4 6LH. 

Technomark pc drill stand 
A prin1ed circuit drill stand, specially designed for drilling 
small quancities of pc boards, prototypes, missed produc1 ion 
holes and modifications, is now available from Tcchnomark. 
The motor body is supported on a cantilever spring· system 
which when depressed swi1ches the motor on, and off when 
released. If the drill motor body is adjusted so that the motor 
switches on with the drill just touching the board surface, drill 
wander can be eliminated to enable accurate drilling of plain 
copper surfaces. 

The 3 I 5mm long by l l 5mrn wide by l 50mm high, 2 · 5kg drill 
stand has an imegral l 2V de power supply, fused and switched, 
a motor clamp for drill height adjustment, a large 1hroa1 depth 
(168mm). low vohage lighting and a high speed motor attached 
to 1he unique parallel spring suspension. Full instructions are 
supplied with each unit, which comes complete with chuck, col­
lets, light and x-y locating jigs. 

Recommended retail price of the Technomark pc drill stand 
is £61 plus VAT. Further information can be ob1ained from 
Technomark, Allnut Mill, Church Road, Lower Tovil, 
Maidstone, Kent. Tel Maidstone (0622) 670022. 

Lektrokit home constructor kits 
Lcktrokit arc launching a major new range of products for 
retailers of hobbyist and home constructor kits. This comprises 
a comprehensive range of new simple-to-use solderless bread­
boards, 1crminal and distribu1ion strips, connectors, pins, 
sockets, jumpers, ie test clips, heat sinks, cabling etc. All 1hcse 
will be available as individual items or in kits. 

Their freely available illustrated catalogue, entitled The 
Fas1er and Easier Book, lists full details of their new product 
range. Funher information from: Lektrokil Ltd, Sulton In­
dustrial Park, London Road, Earley, Reading, Berks 
RG6 IAZ. 
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c4-2-10~ 
Graham Knight, GMSFFX * _J 

Scottish convention 
Many vhf personalities from all over Britain were among the 
SSO amateurs who attended the recent Scottish Amateur Con­
vention at Aberdeen. The 20 trade exhibitors were kept busy all 
day, with a great deal of interest being shown in the new 
Microwave Modules 144MHz and 432MHz high power solid 
state amplifiers. The antennas by Tonna from France and 
Wieri from Germany were also on display in Britain for the 
first time and drew large crowds of interested dx operators. 
G3MME or Lowe Electronics was seen using a calculator 10 
convert Scottish pound notes into Matlock money and was 
giving a good rate of exchange to purchasers of the new 
Mizuho 144MHz ssb portable transceiver. 

At the suggestion of the RSGB general manager, the after­
noon talks and lectures started with a "no holds barred RSGB 
forum". RSGB President, Dr Dain Evans, G3RPE; general 
manager, G30UF; Council members G3BA and G3KQF; vhf 
manager G3SEK, RWG representative GM3SNO, and RRl2, 
GM8BZX, made up the panel which answered questions rang­
ing from operation on 70MHz to propagation studies. Later in 
the afternoon Alex Allan, GM3ZBE, explained the digital 
techniques used in the latest lcom and Yacsu vhr transceivers. 
John Fielding, G8FPH, the technical director of State of the 
Art Communications, explained the principles behind the cir­
cuitry in the Lunar range of vhf preamplifiers. Charlie 
Newton, G2FKZ, the IARU Region I auroral co-ordinator, 
spoke o f the latest research and discoveries in this field. Ian 
White, G3SEK, the RSGB vhf manager, spoke o f the latest vhf 
techniques and introduced Chris Bartram, G4DGU, who 
played a fascinating recording of meteor scatter signals record­
ed on the 432MHz band. Charles Suckling, G3WDG, took 
time off from writing Microwaves to explain all about 432MHz 
moonbounce reception; he illust rated his talk with 
photographs of the antennas used and played the audience 
some recordings o f very strong eme signals, including K3NSS 
on moonbounce ssb. 

Just over 200 stayed for the evening dinner which followed 
the very in formal format of previous years. The President and 
G3BA made speeches fitting to the occasion, and everyone 
participated in the now traditional paper aeroplane races-dur­
ing which G30UF's training as a pilot ensured his aeroplanes 
made the most spectacular flights. Among the personalities at­
tending from over the border were meteor-scatter experts 
G3NAQ, G4DEZ and G3POI; repeater builders G3RXH and 
G3ZYC; and the entire Wulfrun Contest Group led by multi­
contes1 .winner G8BHH. This well-attended convention made a 
profit of £123 for RSGB funds. 

ASGB VHF Convention 1979 
The next RSGB National VHF Convention takes place on 10 
March 1979 at the usual venue of The Winning Post, 
Twickenham, with the lectures being held in the nearby Whit­
ton School. The following lectures have already been arranged: 

•po Box 49. Aberdeen AB9 8JA 
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"Slow scan television" by Grant Dixon, " Tropospheric prop­
agation" by Ray Flavell, and "Sporadic-E" by Professor Mar­
tin Harrison. 

A dinner and social evening will follow the daytime lecture 
and exhibition programme. Dancing this year will be to "The 
Second Foundation", a modern nine-piece band which · 
features Bob "Boogie" Burns, G30UU. Further deta.ils will 
be published later. 

Class B cw operators 
James MacKinnon, GM4EKC, is the senior lecturer in marine 
telecommunications at Aberdeen Technical College. He also 
teaches at an amateur morse class and has recently received a 
most interesting letter from the Home Office which clarifies the 
circumstances under which a Class 8 operator can use morse 
on the bands before passing the morse test. The letter reads: 

"A Class B licensee is not permitted to operate on frequen­
cies below 144MHz on his own licence using his own callsign. 
However, a B licensee or a non-licensed person who holds a 
Home Office Amateur Radio Certificate may operate an A 
licensee's callsign provided he is in the presence of and under 
the direct supervision of the A licence holder. And this means 
that under these con9itions he can operate on frequencies 
below 144MH z and, if desired, use morse, and any other 
facility available to the A licensee." 

This letter from the Home Office opens up many possibilities 
for Class B amateurs to operate cw on both the hf and vhf 
bands. GM4EKC thinks Lhat this facility will be especiaHy 
useful for training operators who can manage 8w/min but find 
it difficult 10 increase their speed to the I 2w /min required for 
the morse test. Next time you hear slow cw on 144MHz it may 
well be a Class B operator sending under supervision. As 
GM4EKC says, "The Home Office are to be congratulated on 
their enlightened altitude as it can only encourage more 
operators 10 train for the full Class A licence." 
(This is not new, it lras been an approved procedure for many 
years-Ed) 

St Kilda on 144MHz 
During a recent business trip to the Outer Hebrides, Frank 
Bennister, GM3COX, operated on 144MHz ssb and fm from 
the island of St Kilda. This is one of the most sought-after 
QTH locator squares of all time, and dx operators will be sur­
prised to learn that Frank worked G2A YC at St Agnes in north 
Cornwall on ssb. Even more surprising is the fact that Frank 
also accessed and worked through both the GB3BC and the 
GB3WW repeaters. Frank is usually G3COX, located in Lon­
don, but will become GM3COX again during a further trip to 
the Outer Hebrides in January. 

GB3BC, the Bristol Channel repeater, seems to be popular 
with far-away stations during lifts. During the Es opening on 4 
June at 1923gmt, Terry Roe, G8NNU, worked CN8CC. 
G8NNU knows CN8CC accessed other British repeaters but 
thinks GB3BC should get a special award as it is the only 
British repeater to have a two-continent QSO transmitted 
through it. 

First rtty repeater 
The UK's first teleprinter repeater, GB3PT, came on the air on 
14 October from a site at Barkway in Hertfordshire. All 
previous repeaters have been primarily licensed to assist mobile 
operation; this is the first of the "special type" repeater 
applications to be approved by both the Society and Home 
Orfice. The input frequency for GB3PT is 434·900MHz and 
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the output is on 433 ·300MHz (RBl 2). Access is obtained by 
typing "GBJPT de G4XYZ etc"; the repeater will then come 
back with an r11y and cw callsign and then sends " K K K" in 
my and a mark tone. Access can then be held for up to I Omin. 
Pip-tones a.re used to indicate when there is a carrier on the in­
put and a lso 10 give a time-out warning. The repeater identifies 
every 15min even when not accessed by an ruy transmission. 

The transmiller section is a Pye T461 with an additional 25W 
pa built by G4BAO. The vertically polarized antennas are posi­
tioned 40m agl and share the same tower as vhf repeater 
GB3PI. The receiver is a Pye R460 with a special homebrew 
TIS88a front-end. The my system is 45 · 45Bd, the mode F2, 
and uses 1,275 and I ,445Hz tones. 

The idea of an m y repeater was first suggested more than 
two years ago by Bob Halsey, G8J MC, a nd he, G8GLB, 
G8LHD, G8MEI, G4BAO and G4BIK all work as engineers at 
Pye Telecommunications. It is fining that the first my contact 
through GB3PT was between two members of the group, 
G4BAO at Cambridge and GSGLB at Ealing. During the plan­
ning stages the idea of an rlly repeater has met with a 
favourable response at open Repeater Working Group 
meetings and at the "Advanced repeater techniques'' lecture at 
the VHF Convention. The Pye Telecommunications Amateur 
Repeater Group acknowledges the help and assistance of the 
BARTG and the RSGB in gelling this new concept repeater 
licensed and on the air. Further information about GBJPT can 
be obtained from the group secretary, John Worsnop, 
Laboratory No I, St Andrews Road, Cambridge CB4 IDW. 

Auroral reports 
The following dates should be added to those given on the 
auroral warning calendar which was printed in September's 
4-2- 70: radio events occurred on 4, 18, 27, 28, 29, 30, 31 
August; 1, 2, 9, 10, 14, 22, 25, 26, 27, 28, 29 September, and on 
18, 19, 22, 23, 26, 27 October. Visual displays of the aurora not 
recorded on the calendar occurred o n 26 August; 21, 26, 27, 28, 
29 September, 19, 26, 27 October. 

As reported brieny in last month's late news, another aurora 
was noted which started early on the morning of 29 September. 
This is only the second morning radio aurora reported in the 
last 30 years. The other morning aurora also took place this 
year on 28 August, and was reported in detail in October's 
4-2- 70. ll is interesting to note that Joe Reisert, WJJR, in 
Massachuseus, also participated in his first morning aurora on 
29 September. WIJR worked stations in the mid-west USA on 
144MHz, and reported that this aurora caused great excitement 
among American vhf operators. This latest morning aurora 
was first noticed on the signals fro m the Lerwick beacon, 
GB3LER, on 144 ·965MHz, by Willie Low, GMSNSU, in 
Aberdeen. The auroral tones on the beacon started at 0830gml 
and eventually faded out at I IOOgmt; the auroral signals 
peaked up at a beam heading of I0°. When the aurora returned 
at noon, Clive Morton, GM4CMV, operating from near Aber­
deen in YRSOj, noticed he had 10 beam 10 40° for the first th ree 
hours of contacts. GM4CMV's contacts with East German sta­
tions in HL square and with OK IMG in H K 17a were all made 
on the this same beam heading. During the same opening, 
Alistair Simpson, GMSNCM, in Kirkcaldy, Fife (YQ75h), also 
beamed between 40° and 50° from 1220 to 1500gml. The beam 
headings of stations working GM8NCM were significantly dif­
fercnt- G4GNX in AKI lg 20°, DB5YD (EL02e) 10°, 
PAOAKN (CLllg) 20°, LX IFX (CJ40c) 0°. Al 1532gm1 
GM8NCM found the aurora peaked at 65°; GSBQX in 
Hastings was wor ked and he reported a beam heading of 30°. 
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REAL DX 1978 
GM3JFG-G30SS 
GM3SPJ/ P-GJ3WMR 
GM8MBP-DFSGX/P 
DK3UZ-9H1BT 
GW4COT-SV1 DH 
GM4CMV-UR2ROT 
GW4COT-W6PO 
GW4ASR/P-DM2BYE 
G3L TF-JA6CZD 

710km 
645km 

1,300km 
2,021km 
2,650km 
1,890km 
8,439km 
1,220km 

13,600km 

GM8NCM worked a total of 60 stations between noon and 
1721gml, and reports being able to hear GB3LER throughout 
the event. The fact that GM4CMV, just I 00 miles farther to the 
north, could not hear GB3LER at all but could hear DMOVHF 
(144·948MHz), OZ71GY (144·930MHz) and SP 2VHF 
(144·980MHz), will be of special interest 10 those studying this 
unusual aurora. 

Last month's 4-2- 70 recorded that the Faeroe Islands 
beacon on 144 · 885MHz had been heard via the aurora in 
Scotland. ll has now been reported that OYSNS has been 
worked on cw via the aurora by GM3BQA and G4FUT, and by 
GD3UMW operated by Alex Gari shore from a 500ft asl site al 
Scerrisdale in the north-western part of the Isle of Man. From 
this excellent auroral take off GD3UMW frequemly par­
ticipates in events, and on this occasion beamed at 350° to con­
tact OY5NS. 

Most o f the October auroral openings have been fairly weak, 
with renecting curtains seemingly well 10 the north-usually on 
beam headings o f 10° to 20° from Scotland. The visual display 
on 26 October was seen by GM3GA Y at Ban ff, and he reports 
a greenish-blue display with arcs which peaked in brightness at 
2230gm1; this is the same time as the peak o f the radio reflec­
tions from the aurora. G8LIC in Middlesbrough, G4CMV in 
Leeds, and GSLEF in Huddersfield, were a ll strong signals in 
Aberdeen. A fun her visual display was seen on the following 
night but this was not accompanied by a radio event. 

The work of the Propagation Studies Commiuee and 
other auroral researchers was described in great detail by the 
IARU Region I auroral co-ordinator, Charlie Newton, 
G2FKZ, at the recent Scouish convention. This most in­
teresting lecture will be repeated on 10 March at the RSGB 
VHF Convention. 

Tropospheric conditions on 432MHz 
The increasing number of stations now equipped for 432MHz 
cw and ssb, coupled with the higher power levels now being ob­
tained by the longer established stations, has transformed this 
once fairly quiet band. There is now a hive of activity during 
any contest or slight li ft in conditions. The recent VHF/ UHF 
Comest coincided with some spectacular tropospheric ducting 
which helped the Manlesham Group to clock up a total of 300 
contacts. Outstanding contacts included 10 stations in Berlin, 
and DM2BYE in HS53a at a distance of 900km. Two s1a1ions 
in Czechoslovakia, OK IKIR/ P , in GK45b, and OKIAIC, were 
also worked by the group which was running 250W to a 
25-elemem "G3JVL type" Yagi antenna. The Czecho­
slovakian portable stations should lead the lARU section of the 
contest as they were worked by some stations at distances 
greater than G4BPO-GW4ASR/ P and G8LHT in Yorkshire 
both report strong signal contacts with OK. 

Several separate tropospheric openings occurred on 432MHz 
during October, with many UK operators reporting contacts 
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with FIEZQ in CH15d and with HB9AMH/ P in DH66c. 
DL 7RU (GM37e), DDOLC (EN08e), DM2CPA 
(G061f), DKOCO/ P (FL33b) and FIANH/ P (ZJ34a) were all 
good signals at different times during the month. 

Tonna F9FT antennas 
Many letters have been received rrom vhr operators requesting 
forther information about the Tonna antennas which are being 
used extensively by dx operators in Europe and America. These 
antennas are now being imported into this country by Randam 
Electronics of 4 Severn Road, Chilton, Didcot, Oxfordshire, 
who can supply full specifications for both the 144MHz and 
432MHz arrays. These French antennas are of a much lighter 
construction than the usual type of vhf beams. No balun is 
used, the boom is about lin in diameter, and the elements on 
the 144MHz Yagi are similar to the thickness of welding rods. 
This lighter-weight construction offers much less wind loading, 
and the 20ft long Yagi, which was erected at the very exposed 
GM8FFX QTH three months ago, has already survived two 
70mph gales. GMSFFX is waiting until the January and 
February storms are past before phasing two of these antennas 
for 144MHz. Clive Penna, G3POI, at Sevenoaks, has taken 
delivery of four of the 16-elemcnt Yagis, and plans to put them 
up in a square box configuration with each antenna spaced at 
ISft. Norman Fitch, G3FPK, at Purlcy, has taken delivery of 
two 16-element antennas, and intends stacking them on a single 
mast. 

The F9FT 21-element Yagis for 432MHz are proving to be 
very popular with moonbounce stations in Japan. The Tokyo 
University Radio Club is working with an array consisting of 
eight 21-elemem Yagis, while JASQQ is working on the phas­
ing harnesses for his 16 F9FTs. During the last eme contest the 
university station at Tokyo, using just four of the 2 1-elemcnt 
antennas, heard six stations on 432MHz. No one is yet using 
the French an tennas for 432MHz moonbounce from the 
UK-maybe Angus McKenzie, G30SS, should double up on 
his present set-up of two 21-elements and try for cme reception. 

Grapevine 
Gl4GVS worked LXIDB in DJ32b via 144MHz aurora and 
GJSKNV and EAICV by tropo ... GM3EDZ now the owner 
of an IC701 and IC21 I combination-these linked tog_ether for 

HOLIDAY 

IN 

W-LAND 

During a hol iday in tha USA this 
year. Ken Grover. G3KIP. and 
family, were the guests of 
WB2FTK and his xyl. Taken at a 
party in their honour. this 
photograph shows (I to r) 
WB2tXR. WB2PMO. G3KIP/W2 
(rear ). WB2FTK Urontl. 

WA2MOE and WA2GWI 

Oscar even move the JC701 on 28MHz to compensate for 
changes in the 144MHz transmit signals ... G4DGU has im­
proved his 432M Hz eme receive set-up and can now get 0·4dB 
of noise from the stellar source Cygnus A ... EAITA heard 
on 144MHz by listener Robert Andrews, BRS36797, in Barry, 
South Glamorgan .. . 20kHz o f doppler shift noticed on 
Oscar's 144M Hz output on 13 October but no aurora occur­
red ... LA3EQ finished his National Service and is back on 
144 and 432MHz rrom CS29h square. Jan is busy making 
linear amplifiers for both bands .. . HB9AEN/ P from high up 
DH66c square very strong on 432MHz ssb ... G80FQ at Lin-
coln using a 20-el CushCrart colinear antenna ... G81HT 
threatening to put up an 80-element for 144MHz ... The com-
bined exhibition stand of Microwave Modules and PM Crystals 
undoubtably the best decorated at the Scottish convention ... 
After the convention, vhf manager GJSEK had an ms contact 
with DL7QY in Berlin which still was not completed by 
daybreak ... GBJWY on the air and serving the Leeds area 
very well. 

Late news 
Further radio auroras occurred on 29 a nd 30 September, these 
were caused by an M3 solar flux which lasted for 14min on 28 
October. Project Cameo (chemically activated material ejected 
during orbit) took place on the morning of 6 November but no 
144MHz effects were observed at Aberdeen. SMIRK member 
WBIFAE has been receiving 48MHz BBC television sound on 
48MHz and is looking for crossband contacts-SMIRK 
mernbet s transmit in the 50·0 to 50· IMHz section and listen on 
28·800M Hz for European stations. Licences for the IS latest 
vhf repeaters have been received at RSGB HQ-the first of 
these have been sent out to the following groups: GB3AR, 
GB3FR, GBJNI, GB3PR, GB3SC, GB3SR, GBJTR, GBJWH 
and GB3WT. During a tropo opening on 6 November, 
GMSFFX worked OE2CAL at a distance of l,453km. 

Finally 
Thanks ror all the mail, telephone calls and telex messages you 
have sent to 4-2- 70 during 1978. Send in your news item by 
telephoning the 4-2- 70 answering machine at 0224 780347, by 
telex to "739169 MANPOW G RADIO", or by post to PO Box 
49, Aberdeen. 

; . ) 
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[
the month] 
on the air 

John Allaway, G3FKM * 

L AST month 's remarks on QSLs have brought forth a 
number of comments-including the suggestion that it 

should perhaps be a golden rule to reply 10 every card received 
which specifically asks for a confi rmation. There are many new 
amateurs who need QSLs for various reasons. and in the case 
of some of the club station operators in eastern Europe it is 
necessary for them 10 acquire a certain number before they arc 
allowed to have their own licence. 

Yet another case of piracy has been notified · to 
G3FKM-this time by G J2LU who telephoned to say that 
"GW2LU" has appeared recently on both cw and ssb. 

Christ mas is almost with us. and your scribe would like to 
wish all readers a very happy festive season and thank the many 
people who have wrillcn to him throughout the year and pro­
vided so much of the information used in writing this col­
umn-without them the task would have been difficult , and 
without the support of the various dx bulletin editors it would 
have been impossible! 

DX new s 
DX'press repons that 4U I UN is st ill to be found around 2045 
when HB9RS (who works at the UN building) transmits on 
14,240kHz. Sometimes a list is taken by WA2RAU, but often 
European callers arc taken between 14,140 and 14,160kHz. 
Operation takes place on weekdays only. 

4LOKR was on the air from Krasnoyarsk rece111ly and the 
special call sign marked the city's 350th anniversary. With 1he 
recent independence of Tuvalu, Lhe prefix of stations operating 
from the islands was changed from the former YRS to T2 and 
VR80 is now being heard as T20. The 3F7S prefix is being us­
ed by stations in Panama 10 mark the 7Sth anniversary of the 
country's independence and will continue to be used u111il 3 
February 1979. West Coast DX Bulleti11 points out that there 
arc nine prefixes available to the amateur service in the 
Dominican Republic, a nd that an H I I station may be heard 
soon from Beata Is. An award is to be made available for 
working all HI prefixes-details will be given later. 

EJ2CA and EJ7CC, heard at the end of October, were 
E12CA and El7CC respectively, on a trip 10 the Aran islands 
(off the coast of Eire). 

There is thought 10 be a cw operator on Franz Josef Land at 
the present time and, although he is not a licensed amateur, he 
ma)' activate the club station UK I PPA. 

As memioned under "Dxpeditions", LU3ZY is said 10 be 
located in the S Sandwich Is. He has been heard from 2300 on­
wards between 14,195 and 14,205kHz. with a good signal and 
working into Europe. He is said 10 listen for Europe also on 
2 I ,295k Hz at 2030, and has also been heard in the P29JS net 
on 14,219kHz at 0740. 

• 10 Knightlow Ro"d. Hirmingham 1317 8013. 
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TTSAL has been heard on 28MHz. He is believed to be a 
doctor who is working in a hospital in Fon Lamy, and says that 
only Tf8AB a nd he arc act ive from Tchad at the present time. 
S9CBS has been heard in the Africana net (1900 on 21,35SkHz) 
and may be 04CBS on his visit from Cape Verde Is. FHSCY is 
still fairly active from Mayoue, and his old equipment has been 
replaced by an FTlOI and vfo which the N California DX 
Foundation sent to him when KSYY visited the islands recently. 

An attempt by a group of Mexicans 10 sail a replica o f Col­
umbus's galleon back from Tampico 10 Spain will be made 
soon , and XEI Lis reported 10 be involved. There will be some 
activity on the amateur bands using the callsign XFI LM/ MM. 

There is often con fusion as to the country from which cer­
tain / 4U stations in the Middle East a rc operating. The ques­
tion is decided by the exact location-for example, 
VE3BWK/4U was on the Golan Heights (Syrian area) and 
counts as Syria. and SM2ALH/ 4U was in Sinai (Egyptian area) 
and therefore cou111s as Egypt. 

Those wishing for a QSL card from Mongolia should try 10 

work JT1AN-W7PHO is now acting as his QSL manager and 
is doing an excellent job of sending out cards quickly. 

A group of German amateurs has been in S ri Lanka carrying 
out a training programme in amateur radio. Some of the 
callsigns they used were 4S7JW, 4S7KL, 4S7QC and 4S7VZ. 
QSLs for all should be sent via DK8KL (sec "QTH Corner"). 

OY7l\IL confirms that OY3NA (mentioned in November 
MOTA) is in fact a pirate. He says that OY7BA and OY5EX 
are also not genuine and that the former is probably in N 
America and 1he laucr in Europe. Manin remarks that a ll the 
pirates actually in the Faeroe Is are on the 27MHzcitizens band 
where there is complete chaos! 

VK9XW, who is located on Christmas Is, has been reported 
on 14,260kHz from 1400 on Mondays and Tuesdays. Anyone 
still needing a QSL for a contact with the 1970 activity from 
Heard Is by VKOHM is advised to apply to W7PHO. 

Top band news 
160 MetC'r DX 8111/1!1i11 1978179 No I has been received from 
Siew, W IBB. He poims out that copies of these most in­
teres ting new sheets arc available free 10 anyone who requests 
them and sends a supply of self-addrcs~cd envelopes and ires 10 

him a1 the following addrcs~: Stewart S. Perry. 36 Pleasant St, 
Winthrop. Mass. 02152, USA. 

Jaoquin Mas, EAJYO. who is a member of RSGB, lives in 
Barcelona. He operates on sstv and rtty. as well as ssb and cw , 

using this very impressive array of equipment 
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Ahhough 1hc pre en1 winier is no1 cxpcc1ed 10 be as good as 
1he las1 for I ·SM Hz dx working, many regular operators have 
improved 1heir equipment . Siew remarks tha1 activi1y from 1he 
UK seems 10 be decreasing-in 1he 1976- 7 season 45 .. active" 
s1a1ions were logged, bu1 las1 winter only 32. S1a1ions likely 10 
be heard on 1he band 1his season include EP21A and D4C BS. 

Dxpeditions 
Much 1alk of expeditions to the South Sandwich Is has been 
heard rcccn1ly. A group of more 1han 12 ama1eurs-including 
two Gs, 1wo OHs, EA8CR, CXJ BR and a number of Cana­
dians and Americans-is investigating 1he possibility of a visit 
in the near future. Transportation is the chief difficulty, but 
should this problem be solved a rea lly excellent expedition 
should be mounted. There is also news of Argentinian amateur 
groups liaising with Argentine naval authorities in order to visit 
the islands during the Antarctic summer. LU3ZY is already 
believed to be located there and has worked a number of 
Europeans. 

Problems have arisen over 1he proposed e.~pedition to San 
Felix Is (CEOX). There appears 10 have been a misunderstand­
ing abou1 operating permission for the group-this was issued 
for mainland Chile and not San Felix. 

PY5GA and PY5BG visited Trindade Is during Ocwber and 
opera1ed as P YOGA and PYOBG. A group of Braz.ilian 
amateurs will be spending most of December in the S Atlantic 
islands-including Fernando de Noronha, St Peter and Paul 
Rocks, and Rocas Atoll. The last mentioned is now alleged to 
have au1onomous administration and, if so, could possibly 
qualify for DXCC status. 

Iris and Lloyd Colvin commenced their latest e.~pedition 
wi1h a 1hree-week stay in Guantanamo Bay (KG4). From 1here 
1hey were scheduled to proceed to Jamaica to operate 1hrough 
1hc CQ WW DX Contest (cw) before moving on to other 
Caribbean islands. Each stop should last abou1 three weeks. 

The Norwegian Bouvet Is expedition was on schedule at the 
lime o f wri1ing and was due to leave Norway in mid­
Novembcr. LAIVC should be heard as 3YIVC before 
Christmas. 

The Serrana Bank expedi1ion c.~pecls to be on the island 
from 18 to 21 January. Among the list of callsigns of 1hose ex­
pected 10 iakc par1 arc KIPBW, K9RX, WA9EYY, W9UCW 
and HKOl3KX. They will be making special efforis on the If 
bands and will include I ·SMHz. They hope to comact many 
Europeans. 

Welcome 
The following overseas ama1eurs joined 1he Socie1y during 
Sep1ember: DKSSQ, F6BDS, F6BWD, OZ5QU, VEJGBL, 
VK7HD, VU2ST, W6EJJ, Y04AUL, 8P61B and 9HIC D. The 
Socie1y is very pleased to be able to say 1hat it now has 
members in more 1han 130 different coun1ries. 

"Williwaw" 
From Ma)' 10 October 1977 Willy de Roos, VK9XR/ MM, sail­
ed his 40f1 ketch Williwaw from Falmou1h, across the A1lan1ic, 
and through 1hc north-wes1 passage to Vancouver. He was 1he 
firs1 person 10 complete such a voyage in a small sailing vessel. 
Between October 1977 and June th is year he s tayed in Van­
couver and wro1e a book abour his exploi1s, bu1 on 22 June he 
sci sai l aga in- 1his 1ime 10 circurnnaviga1e the whole American 
cont incnl. He headed for Chile, via Tahiti, and expected to 
leave Valdivia for Antarctica d uring November. He expects to 
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The .. Williwaw .. - currently being sailed around the American 
continent by VK9XR/ MM lsee textl 

arrive in Antarctica in the laucr part of December and to 
attempt a landing on Peter I Island (68°47" S, 90• 35• W). If he 
succeed s he will sci up his a mateur station and operate for as 
long as possible-poss_ibly for up to 10 months. He has been 
given permission by the Norwegian government to land and to 
o pc:ra1c as J YOBZ for the whole of 1979. H is QSL manager will 
be VE7ZQ, and there is a chance 1ha t Pcier I Island will be a 
" new country" for DXCC. Willy has a TS520S (donated by 
Trio) and a 203BA 14MHz beam (donated by Hy-Gain). In 
December 1979 Willy hopes to move on 10 1he S Sandwich Is. 

Set listening periods 
A series of set listening periods for short-wave listeners has 
been arranged for 1979. They will be of two hours duration and 
will be held during the firsi full weeke nd of each month. All six 
amateur bands-1 ·8 to 28MHz-will be covered, and modes 
of reception will be phone and cw alternately. Listeners are 
asked to log every s tation heard during the set two-hour period. 

The objective of 1he exercise is 10 test propagation at a given 
time and to compare reception reports throughout the world. 
The sips are being publicised in many of the world's dx 
magazines and news-sheets. All logs will be summarized once a 
momh and copies of the summary will be obtainable from 1he 
organizer (RSGB, c/o D. A. Whi1aker, Hillcourt, 57 Green 
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Lane, Harrogate, N Yorks HG2 9LN) in exchange for an sae or 
one ire. Reports should indicate station heard, station being 
worked/called, time, and RS/T. They should be sent as soon as 
possible after the sip to the same address. Please also enclose 
details o f receiving equipmenc and a note on band conditions. 
These periods are nor a contest but it is hoped to award a small 
prize at the year end to the best contributor. 

The sips will be as follows: 7 January, 1500- 1700 (21MHz 
phone); 4 February, 0700-0900 ( l ·8MHz cw); 3/4 March, 
2300-0100 (3·8MHz phone); 7 April, 1600- 1800 (28MHz cw); 
6 May, 0700-0900 (14MHz phone); 3 June, 0500-0700 (7MHz 
cw); 7 July, 0500-0700 (7MHz phone); 4 August, 1000- 1200 
(21MHz cw); 2 September, 1300- 1500 (28MHz phone); 7 
October 0600-0800 (3·5MHz cw); 3 November, 0600-0800 
(l ·8MHz phone); I December, 1800- 2000 (14MHz cw). 

QRP 
Great pleasure can be obtained from making long-distance 
contacts using low power, and readers' attention is drawn to 
the new QRP section of the CQ WW DX Contest. The G-QRP 
Club produces a useful and informative journal, SPRA T, 
edited by Rev G. C. Dobbs, G3RJV, " Willowdene", Central 
Ave, Stapleford, Nottingham, NG9 8PU, from whom details 
o f club membership may be obtained. 

Graha m Laming, ZE l FS, runs 3W to a G5 RV dipole on all 
bands 3 · 5 to 28MHz. He has been on the air since February 
1978 and by early September had worked 65 countries and 40 
USA states. He asks for others to listen for him around 14,060 
and 21,0SOkHz between 1300 and 1500 and between 1700 and 
1900 on weekdays, and from 1300 to 2000 at weekends. His ad­
dress is Box BW229. Borrowdalc. Salisbury, Rhodesia. 

From G8PG, the following items of interest to QRP 
workers: George Burt, GM30XX, has been awarded the first 
100-couniry cndorseme111 to the QRP Countr ies Award issued 
by 1he G QRP Club. The I 00 countries were worked on cw 
using an input of 2\V. The GM30XX station is eniirely home­
bui lt . 
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5B4s at a dinner held in larnaca 
on 20 September. At the head of 
the table is 5B4FK. Takis Thoma. 
Fac ing the camera II to r): 
5B4AH. Stelios loannou; An­
dreas Prastitis l swll: 5B4CR. 
Thanos Apostolides; 5B4GJ, 
Evros Lanitis; 5B4GI. Fotios 
Tsiakkas; and Mr Roger 
Michaelides. chief communica­
tions officer of the Ministry of 
Communications and Works. 
With their backs to the camera 
are 5B4s EA, CF. CK. FS and EN. 

Photo: CARS 

lntcrna1ional QRP calling frequencies-European and USA 
low-power s1a1ions will in future use 14,060, 21,060 and 
28,060kHz as calling frequencies. It is suggested that QRP sta­
tions call and lisien during 1hc 5min sianing at each hour, 
quarter-hour, and half-hour. A fair amount of low power cw 
ac1ivity takes place on Sunday afternoons and around noon on 
o ther days. 

A special "QRP Winter Sports" activity programme spon­
sored by 1he G QRP Club will take place <.luring the period 26 
10 31 December. Between 1000 and 1200 on each day, stations 
in the UK and Scandinavia wi ll 1ry to co ntact each other on 
21.060 and 28,060kH z. Between 1200 and 1600 sta1ions in the 
UK and N America will be trying to make contact. The club 
will award a certificate to each pa ir of stations which achieve a 
transatlant ic contact when both arc using an input of 5W or 
less. Further details are available from G8PG, QTH R. 

German language contacts 
A small booklet has been prepared by Mary Craven, wife of 
G4EQI, to help those who would like 10 be able to carry on 
simple contacts in German. In its 23 pages it is possible to find 
all the 1erms needed for a reasonably full QSO. Copies 
cost £1.50 and are available from "Grass Moor" Radford 
Road, Alvechurch, Birmingham 848 7DT. 

Contests 
ARRL IOm Contest 
0000 9 December 10 2359 10 December. 
Same station may be worked on both cw and phone but no 
cross-mode contacts permitted . A maximum of 36 hours 
operating time is allowed. Exchanges consist o f RS/ T plus ITU 
zone-stations in the USA and Canada send their RS/T 
followed by the seria l number of the contact (from 001). Each 
contact counts two points, four if with a novice operator (or 
technician) in the USA. The multiplier is the total of US states, 
Canadian call areas, DXCC countries and ITU zones wo rked 
(note that Wand VE do not also count as countries). The con­
test will be restricted to the frequency bands: 28,000- 28,050, 
28, 100- 28, I 50, 28,500- 28,600, and 28,800- 28,900kHz. Log 
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sheets etc may be obtained from ARRL Communications 
Dept, 10 Meter Contest, 225 Main Street, Newington, Conn, 
06111 , USA, and entries should be posted 10 that address 
before 5 January 1979. 

The W Australian ISOth Year Celebralion Contesl 
160031December1978 to 160031December1979. 
All bands I ·8 to 28MHz, any modes. One contact allowed on 
each mode each day with each VK6 station. CW contacts count 
five points, RTTY six, a nd phone three. The multiplier is one 
point per band used-provided that at least 30 contacts arc 
made on each (except I ·8 and 3·5MHz, where one is 
sufficient). Logs should show date, time, call sign, band, mode, 
RS/T o ut, RS/T in, and points scored. A cover sheet giving 
name, address , callsign, claimed score and signature should be 
enclosed , and logs should be sent to: The Contest Manager, 
150th Celebration Contest, PO Box 6250, Hay St East, Perth, 
6000 W Australia. Note that this contest is also open 10 

listeners. 

The AGCW-OL "Happy New Year" Contest 
0900 10 1200 I January 
CW only, wilh activity centred in the 3,500- 3,600, 7,000-7,040 
and 14,IOOkHz areas-especially around 3,560, 7,030 and 
14,060kHz. 

Results or the 1978 CQ 160m DX Contest have been received 
from WI WY. The only entrams from the UK were: GJWPF/ A 
(63,840 points), GM4GRC (44,319), GM31GW (40,796), 
G4BPO (27,559), GUJHFN (17,420)-all i11 the multi-operator 
section; and in the single-operator category GJYMC scored 
4,277 poims. 

Awards 
The Oachslein-Tauern-Oiplom 
Issued by OVSV-Ortsgruppe Liezen and Rachstadt. Five poims 
arc required for C lass A and 10 for Class B (144Mz). Each call 
counts o ne po im, wilh / M three points. Contacts since I 
January 1960 are valid, and QSLs must be in the possession of 
the applicant, The following are valid stations for the award: 
OE2s A LL, BHL, BZL, DOL, GEL, GSG, NH L, PAL, RIL, 
RUL, Tl, UGL, FVL, WUL, DVL, OE6s Al, AJG , CBG, 
EPG, EUG, FOG, HCG, JRG, LBG, LCG, LPG, MLG, NJG, 
PHG, PRG, RRG, RTG, SHG, SFG, UGG. UEG, VZ, WBG. 
WUG, NWG, AMG, C RG, CJG, YPG and YQG. Send cer­
tified list plus eight ires to: Kurt Hemmer, OE6EUG, A-8940 
Liezen, Schillerstrasse 1212114, Aus1ria. 

Mercury A ward 
Issued by the Royal Naval ARS. UK applicams require 20 
points , other Europeans 10, and others five. Contacts must 
have been made since I October 1960, and those made with 
special activity stations (eg G B3RN, G BJRM. GB3RNR and 
GB3HMS) count as two points, as do comacts with HQ station 
G3BZU. Comacts with RNARS members coum one point. 
Note that comacts on vhf coum double points. Send certified 
list and JOp (or five ires) 10: G3HZL, 153 Worple Rd, 
lslcworth, Middlesex. Additional stickers (for increments or 10 
points) are supplied in return for a n sase o nly. 

The Japanese Canadian Centennial Awurd 
For those who contacted at least two CJ m uions during 1977. 
No QSLs are required but a cert ificd copy of log entries should 
be sent to VE3BLU, 7 Nelson Ave, Ajax. Om. LIS IZ4, 
Canada. There is no charge. 

RADIO COMMUNICATION December 1978 

FGODWT/ FS 
FGOEID/ FS 

FGOEUU/ FS 

H44DX 

KG4KG 

KG6RT 
KV4KV/ Dosochoo 
LU3ZV 

PJ8CO 

PJ9JR 

PYOEG } 
PYOGA 
VP9JO 
VSSAM 
ex·VS9ABL 

WODX/ Deaecheo 

ZL2UW/C 
ZL3Hl/C 

4S7JW} 4S7KL 
4S70C 
4S7VZ 
6f8J 

9N1AB 

QTH CORNER 
tsee FGOEUU/ FSI. 
via K7GEX. H. Anderson, 20148 6th NE, Seaule. Wash, 
98155, USA. 
via F6CTK. F. Rouais, 22 Rue A. Pres5"manne. F-33 
Talence, France. 
Wes Elton, PO Box 332, Honiara, Guadalcanal, Solomon 
Is. 
Yasme Foundation, PO Box 2025, Cosuo Volley. Calif, 
94546, USA. 
PO Bo• 209-CK. Saipan, Mariano Is, 96950. 
Box 1188, GPO New York, NY. 10001, USA. 
via LU2CN, S.A.R.A., Malabia 3029. 1427 CF. Buenos 
Aires, Atgentina . 
via W8AEB. J . H. Capps. 6158 Wilson Mills Rd. Cleveland, 
Ohio. 44143. USA. 
via N4MM. J . C. Kanode, RFO I · Box 73·A. Boyce. Va, 
22620. USA. 

via PYSAA. PO Box 1455. 80000 Curitiba, PR. Braza. 

Eric Sherlock. c / o PO Box 444. Hamilton s. Bermuda. 
PO Box 1200. Bandar Seri Begawan. Brunei. 
now B. G. Leve11, G3TXH. 3 Harfield Gdns. Little Sunon, 
Wirral, Cheshire. 
W lGNC, J . H. Nelson, 1133 flenemann Rd, Farmington. 
Conn. 06032, US.A. 
R. 0 . NauUs, 14 Mirlona Grove, Paekak1riki, New Zealand. 
via N2CW. G. I. Medford, 207 W 5th St, Ship Bollom, NJ, 
08008. USA. 

via OK8KL, A. Pollak, Im Ackor 21, 0 ·5371 Rinnon Uo Kall, 
W Germany, 

via XE1J, J . L. Vazquez, Callo Clavel 333, Esq Ubenad, 
Colima. Mexico. 
PO Sox 131. Kathmandu. Nepal. 

RSGB QSL Bureau, G3DRN, 
30 Bodnant Gardens, London SW20 OUD. 

The DXCC Award 
For confirmed contacts with at least 100 countries listed in the 
ARRL DXCC Country List. Application forms for this cer­
tificate and copies of the list arc now available from RSGB HQ 
in exchange for an sase (envelope at least St in long, please). 

WAZ Award 
WPX Award 
CQ DX Awa.rd 
Would readers please note that applications for these awards 
should be submined on the official stationery supplied by CQ 
Magazine. A small supply is available from G3FKM. Com­
pleted forms plus QSL cards (and a suitable stamped addressed 
return envelope) should be sent to G3FKM for ch~king-the 
application will then be certified and returned. Applications 
for the WPX/ VPX do not need to be certified, but the spon­
sors reserve the right to ask for any QSL card for which prefix 
credit has been claimed. 

Band reports 
During October, 28MHz was once again the most imeresting 
band, with stations in all continents being received at good 
signal strength, and with many good "pickings" for those 
searching for new band-coumries or taking part in the Society's 
21/28MHz comest or the CQ WW DX contest. G3YZQ reports 
that a certain amount or channelized rm operation from the 
USA has been heard around 29,600k Hz, which seems to be a 
central calling frequency. The repeater station WR2ANW us­
ing input and output frequencies or 29,540 and 29,640kHz has 
been used from the UK, and cross-band co ntacts with s tations 
in the USA 144MHz band have been made! 

GBKG's summary this rnomh says "Solar activity continued 
to be moderately high during October (provisional Zurich 
monthly number of 122 · 8) with the highest activi ty around the 
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middle o f the m o nth. This, coupled with the seasonal improve· 

m e nt to be expec ted at th is time, gave vcr}' good conditions on 

the hf bands, although both the RSGB 21 / 28MHz and CQ 
WW DX contests seem to have missed the best of the month. 

On some days 28M Hz has o pened to the USA west coas t soon 

after 1400. and remained open into VK until after 1500, while 

very good long -path s ignals from ZL I / ZL2 have been heard 

a round 0830." 
Your scribe is grateful to the fo llowing who sent in lellcrs 

and logs for this section: G2HKU, G3KSH , GM3L YY, 

G4EHQ, G M4ELV, G4ETN. G4HJA, G5JL. G6GH, GSMfS. 

BRSs 17567. 3130 1 and 33915. and A9 191. 

Stations lis ted in italics were us ing cw. 
3·5MHz. 0100 HH2MC. 0400 BRIX. 0500 FGODWT/ FS, W1XK/ PJ7, 

PY, many W IVE, VP2LLF. 0700 FGOEUUI FS, ZL3Hll C. 
7MHz. 0000 4LOKR. 0400 FYOEOL. 0500 Tl3LN, VE7, VP2LBH IOSL 

to K2lGW). 0600 VE6, W7. 0700 JA, VPIXR, W7ZQ (Wyol, ZL. 0800 
FGOEUU/ FS. FGODWT/ FS, VE7, W6-WO. 0900 JA, KL7. 2000JA, UH, 
UI. 2200 KOAXI DU2 IOSL to WB40SN). FG7AS, UK90ADI U8W 
IOblast 0451. 

14MHz. 0000 FY7BF, LU3ZY IS She tlands!. 0500 FHBOM. 0600 F08s 
AK, DO. Z KIDR. 0700 FKBCK, F08AZ. FWSAC. KAlNC. KH6, KL7, 
VK9ZM, VR3AK, VROM I?). ZL3Hl/C. 0800 A35DG, CEOAE, FKB. 
KAllW, KM6BI, LU3ZY, T20, ZL2UW/ C, ZM7AT. 0900 FBBYF, 
VR lAY, YJBCS, 5W1AX. 1000 H44CB, 9N1AB. 1100 VKOGM. 1300 
JTlAS. 1400 HSIWR. VSSAM. 1600 FBBZM, YK1AN. 1700 KH6FX. 
1800 FKBCR, KG6RL. VS5CW. 1900 HH2MC, WB6CBJ / KH4. Kll, 
STORK. VK6, VSSXU. ZD9GG, ZL. 2000 HMIJJ, TRSAC. XT2AT, 
Z07JAM llst Troop J amestown Scouts). 2100 4U1UN. 2200 
FGOOWT I FS, LU3ZY, 4K1C. 2300 FGOEUU/ FS, VK6. 

21MHz. 0700 JA. 0800 KX6MP, VK9ZR. 0900 H44LW, VK9ZR. 
YJSYO. 1500 HH2T. 1700 KL7, TAIOKF, VP2MAJ, VK9ZM, VR3AK. 

Aden 
Ascension 
Bahrain 
Bangkok 
Barbados 
Bermuda 
Bogota 
Buenos Aires 
Cape Town 
Colombo 
Cyprus 
Dakar 
Denver 
Fairbank.$ 
Falklands 
Gibraltar 
Ho09 Kong 
Honolulu 
Iceland 
Jamaica 
Lagos 
Las Palmas 
Linia 
Los Angctes 
Maha 
Mau1itius 
Mexico 
Moscow 
Nairobi 
New Delhi 
New Ye<k 
Osaka 
Perth 
Rio de Janeiro 
Salisbury 
Seychelles 
Singapore 
Suva Isl 
Suva Ill 
Sydney Isl 
Sydney 111 
Tehe1an 
Vancouver 
Welling1on (sl 
WeUin91on UI 

HF propagation study 

Predicted hpfs tMHz: x 10) for December 1978 
GMT• 00 02 04 06 08 10 12 14 16 18 20 22 24 

174 172 149 288 451 446 445 422 343 284 195 194 174 
229 214 187 169 380 450 437 431 417 351 291 .249 229 
158 164 141 2S6 453 445 436 416 322 262 174 163 158 
129 126 125 249 460 489 492 423 313 181 135 129 129 
t99 181 111 144 163 2n 474 446 412 397 294 237 199 
176 159 140 136 154 206 454 479 472 426 270 208 176 
192 169 162 141 162 223 470 483 420 395 293 232 192 
2t9 204 194 155 251 368 376 416 431 385 298 248 2t9 
223 206 169 265 369 394 409 4()4 390 321 275 242 223 
150 155 138 295 458 4n 479 442 342 233 154 150 150 
148 154 134 216 412 479 441 426 345 257 169 155 148 
229 138 187 169 384 459 437 43t 417 351 291 249 229 
134 138 134 143 150 159 162 293 458 350 191 163 134 
m™ 163m~~155155~178 10 mm 
224 204 19t 158 290 343 348 369 402 375 294 247 224 
122 108 97 91 221 327 321 313 200 214 152 135 122 
119 98 117 204 413 393 304 244 178 157 117 101 119 
131 154 159 157 154 150 128 121 128 200 167 136 131 
82 82 l!3 94 112 219 336 354 295 191 116 87 82 

177 159 145 138 158 186 425 473 436 426 268 208 177 
2Z7 210 180 180 426 465 439 432 407 338 286 247 227 
185 169 157 138 284 439 423 412 393 328 247 206 185 
204 187 180 148 182 276 473 460 456 418 299 242 204 
130 143 143 143 138 149 149 194 421 307 188 154 t30 
129 129 114 128 329 399 371 364 313 234 153 138 129 
185 174 153 271 407 420 415 40t 371 296 225 206 185 
153 149 12t 134 148 159 199 446 467 403 219 185 153 
100 88 98 111 315 423 423 383 298 m 116 103 100 
199 18t 154 255 435 451 437 435 378 304 246 216 199 
138 136 130 274 455 434 421 324 257 182 14t 135 138 
153 141 129 136 153 173 323 405 464 412 220 185 153 
136 134 134 145 293 275 191 180 136 149 115 115 136 
149 153 138 295 368 356 336 317 298 228 16t 147 149 
224 204 195 157 276 407 420 431 431 375 298 248 224 
211 186 161 239 394 425 439 436 385 312 266 229 211 
178 174 150 2n 418 449 437 439 362 291 206 205 t7B 
138 136 130 274 454 454 441 417 318 200 141 135 138 
155 162 167 155 16t 288 333 318 235 159 143 136 155 
227 218 187 178 294 299 295 261 232 284 290 251 227 
119 98 117 204 351 313 309 313 271 157 117 101 119 
204 190 181 148 205 268 246 215 191 219 248 243 204 
150 155 138 295 458 487 469 431 322 223 161 150 150 
117 154 157 155 156 161 159 172 248 242 168 144 117 
150 14t 149 131 270 307 327 305 229 148 112 134 150 
224 205 197 161 258 249 210 195 208 239 ID 249 224 

Bands recommendt-d arc 1hose be1ween hpf and half hpf. 
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1800 CE9AT, KV4KV/ Oesecheo, HH2CQ, KH6. KX6BU, PYOEG,.9J280 
(now Box 208, Kitwel. 1900 HH2MC. ST2HF. 2000 KL7, VPIRX, W7. 
2100 FG7BA, KG6JIO, KH6HM, TABLE. 2200 CE9AI. 2300 CEOAE. 

28MHz. 0700 JA, KJ6BZ. VK, ZL. 0800 D68AD. HM2JN, JDTAEW, 
KH6/J, STORK, ZL1 - ZL3, 4079WARC. 0900 HL9WH, KG6RT. 
YJBKM. 1000 H440 X. JT1KAI, SUlAL. VK. 1100 AP, KL7, W1 - W4, 
ZL. 1200 P29, VK8. VS6. 1300 W4NT/ C6A, EP2SI, HH2MC, VE8YQ, 
VU. 1400 WOOX/ Oesecheo. W6/ W7, YB3AE. 1500 KG4KG, 6F8J !Mex­
ico). 1600 VE6/VE7, W1XK/ PJ7. 1800 WD41MV/ C6, KH6, VPSQG. 
1900 KH6WF, W6/ W7. 2000 KL71TG. 2100 FP8HL, VK2AVA (Ip) . 2200 
W1 / W4. YSIGMV. 

A s a lways; 1hanks 10 the authors of the following for 
info rma1ion extracted: DX'press (PAOTO). CQ Magazine 
(W IWV), the Ex·G Radio Club Magazine (WJHQO). DX 
News Shee1 (Geoff Watts), Long Skip (VEIAL/3), a nd the 

Wes! Coasl DX B11/Je1i11 (WA6AU0). 
Please send all items for Februa r y issue to reach G3f'KM b y 

5 January, and for March no later 1 h a n 2 February. 

Propagation predictions 

The editor regrets that the predictions were not received in rime for 
inclusion in this issue. 

The mean sunspot number for September 1978 from the Swiss Federal 
Observatory was 137 · 3. During the month solar activity was at a high and 
almost uniform level. The predicted smoothed sunspot numbers for January, 
February and March 1979 are: 121, 127 and 133 respectively. 

14MHz DECEMBER 1978 

USA·Eas\ Wl-4 s 
USA-West W6, 7 s 
Caribbean 6Y5, FM, Tl s 
Brazil PY s 
Sout h A1rica ZS s 
s E Asia HS, 9M2 s I 

I 

s I 

Australia VK I I 

L ~ 
Japan JA s 

Ti me (GMT) 00 02 04 06 08 tO 12 14 16 t8 20 22 24 

21MHz 
USA-East W1-4 s 
USA-West W6,7 s 
Caribbean 6Y5,FM,TI s 
Brazil PY s 
South Africa ZS s 
SE Asia HS,9M2 s 
Austra lia VK s 
J apan JA s 

Time (GMT ) 00 02 0 4 0608 10 12 14 16 18 20 22 24 

28MHz DECEMBER 1978 

USA· East W1 - 4 s : I : : I I 
I I I 

USA-West W6, 7 5 ' I I I : cm::J . ' ' . . ' . 
Caribbean 6Y5,FM. Tl s : I ' : ' ' ' I ' ' 
Brazil PY s : : : : I 

South Africa ZS s ' I : I 
I ' I 

SE Asia HS,9M2 s I : I I I 
I . I 

Australia V K s I I : I 
I I . I 

Japan JA s : : Im{] ' : I : ' I 
I I I I I 

Time (GMT) 000204060810 12 14 16 18 2022 24 
s ..... 
Short path c:==i 1 - 5 days fZ1ZZiZI 6- 20 <!a ys 
L ..... . 
Long path - Openings on more lhan 20 days In the month 
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( council 
proceedings 

A brief report of the Council meeting held on 22 July 1978 

) 

Present: Dr D. S. Evans (President, in the chair), Mr D. H. Adams, Dr 
E. J. Allaway, Messrs D. J. Andrews, J . Anthony, P. Balestrini , J . 
Bazley, T . P. Douglas. W. F. McGonigle, B. O' Brien, C. H. Parsons, W . 
A. Scarr, R. F. Stevens, G. M . C. Stone, Lord Wallace (members of 
Councill, D. A. Evans !general manager) and Mrs H. M . Allin (minutes 
secretary). 

Apologies for absence were received from Messrs P. F. D. Cornish, A. 
W. Hutchinson and C. J. Thomas. 

The President read a letter from Mr A. M . Allan, GM3ZBE, tendering 
his resignation due to pressure of work. Or Evans had replied to this let­
ter expressing his regret. 

Council also expressed its best wishes to Tim Hughes, G3GVV, who 
was recovering well from a recent illness, and to Lady Wallace who had 
been in hospital. 

Financial report 
The President read a report prepared by the hon treasurer. The auditors 
had submitted a management letter following the interim audit, and 
action had been taken on their recommendations. 

Following confirmatory advice from a management consultant ser­
vice, it has been agreed to increase the disc and core capacity of the 
data processor. This would permit greater control of subscription 
accounting, VAT, purchasing and orders. 

General manager's report 
This had been circulated to Council members, and the general manager 
dealt with queries raised. 

More office space was being created on the first floor and a quotation 
for stairs to the front basement had been accepted. 

Mr P. Gallier had joined the staff as his assistant and was taking over 
much of the work concerning the data processor. 

The membership at the end of June was 21,106. A survey of lapsed 
members had shown that 70 per cent replied to the first reminder, 10 per 
cent to the second, 10 per cent to the third, and the remainder did not 
renew their subscriptions. 

Dud Charman's antenna lecture 
Mr Parsons spoke of arrangements he had tentatively made for the film­
ing of Dud Charman's 150th and last antenna lecture. He felt it would be 
a great shame not to have a permanent record of this famous lecture, 
and the Physics Department of Swansea University had agreed to make 
two copies ot a black and white film for a nominal sum. 

It was agreed that this opportunity should not be missed, and to leave 
the final arrangements with Mr Parsons. 

Review of committee business 
Education 
Mr Anthony reported that details of the RAE centre at Derby had been 
finalized. 

Finance & Staff 
Dr Allaway outlined the latest position on the ballot on 1he 19n-8 
accounts. It was agreed that this should be held before the 1978 AGM in 
the cheapest and simplest way. 

A proposal that Lambda Investment Co Ltd redeem in full the remain­
ing debentures on 30 June 1979 was agreed. 

Committee HF 
A recommendation that Dr E. J. Allaway, G3FKM, be appointed hf 
manager was agreed unanimously. 

Mr Bazley spoke on the proposed RSGB HF Convention to be held in 
Birmingham on 15 September 1978. It was agreed to hold the conven­
tion as proposed. 

The committee put forward an idea for a design/ construction com· 
petition with a cash prize to inspire simple constructional articles. Mr 
Stevens said this had been tried before with very poor results; the 
Technical & Publications Committee was well aware of the need for 
such articles, but no-one seemed prepared to design a circuit and 
describe it for " Radio Communication". Recent appeals published in the 
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journal had had a poor response. It was agreed to discuss this again at a 
later meeting of Council. 
HF Contests 
Mr Andrews reported that M r Smith, G31AS, had had to resign from the 
committee due to pressure of work, and it was agreed that Mr R. 
Unsworth, G3WPF, joi1n the committee. 

The two leading groups in HF NFD had an identical score and had 
agreed to share the trc>phy and have a joint presentation. 

/ARV Working Group 
Or Allaway reported on his recent visits to Germany and Yugoslavia; he 
had been well received in both countries, and the Yugoslavian society 
were particularly delighted to have a representative from RSGB. 

Mr Stevens said he was rather concerned by the growing number of 
international meetings; there appeared to be a competition between 
societies holding these social events. The President agreed with this 
sentiment. 

Membership & Representation 
Council approved the appointment of the following area representatives: 
P. J . Sterry, G3CBU, Basingstoke district;·T. J . Brooke, GW3GHC, Car­
diff & district; 0 . W . Dalrymple, GM30LK, Central Fife area; T. M. 
Allen, G4ETU, Chichester & district; W . J . Colclough, G3XC, Cornwall 
leastl ; M. Welling, G3ZFE. Eastbourne, Hastings & district; R. J . Har­
rison, G3TMQ, Farnborough; S. Jesson, G4CNY. Hereford area; G. 
Gaughan. GM4FEO, Helensburgh; P. Gilson, G3WSZ. Leeds; N. J . H. 
Grassby, G4CPY, Leicestershire; M . J. Coan, G4EOL, Norwich; J. 
Korndorffer, G20MR, NW area of Region 7; G. Lancefield, G3DWO, 
Preston; J . R. Compton, G4COM, Southampton; J. Heywood, GSBHQ, 
Stockport; I. Coulson, GMBKIE, Tayside area; K. Birch, G2FOS, Wirral; 
K. R. Cass, G3WVO, York. 

Council approved reduced subscriptions in respect of 25 members. 
Council granted affiliation to: Aberdeen Mountain Rescue Team; 

Decca ARG, New Malden; Douglas Valley ARS, Wigan; Duke of York's 
Royal Military RC, Dover; Exmoor Radio Club; Farnborough & D RC; 
Gravesend RS; Haverhill & D RS; Heriot-Watt University, Edinburgh; 
Grenlands Gr NRRL, Norway; Imperial College RS, London; Lagan 
Valley AAS, Co Antrim; Leith Nautical College ARC, Edinburgh; Kelly 
College, Tavistock, Devon; Lincoln Short Wave Club; Loughborough 
ARC; Macclesfield & D RS; Milton Keynes & 0 RS; Post Office RC, 
Sheffield; Post Office HQ ARG, London; RSGB East London Group; 
Southend Activities Group; Thurrock ARC; Trent Polytechnic Students' 
Union, Nottingham; Wirral & D ARC; Wombwell ARC. Barnsley. 

Propagation Studies 
Mr Hughes had replied to a letter about Council 'representation and said 
this would be discussed by the committee. 

Mr Stevens said that the article referred to in the previous minutes had 
not concerned propagation. 

Rayner 
Mr Balestrini reported on the successful Leicester convention and said it 
was hoped to have two similar events next year. 

Raynet members had attended a number of public functions, and on 
two occasions had been instrumental in obtaining immediate medical 
assistance for victims of heart attacks. 

Microwave 
Draft proposals for m icrowave repeaters had been formulated. 
Members' comments would be invited and the Repeater Working Group 
would be invited to a meeting to discuss them. 

The President drew Council's attention to a reques1 from Dr K. Smith, 
G3JIX. for suggestions for microwave projects at the University of Kent. 

Mobile & Exhibition 
Mr Balestrini commented on various suggestions arising from the Alex· 
andra Palace exhibition. It was agreed to book Alexandra Palace for next 
year. and much discussion followed regarding improvements which 
could be made. It was generally agreed that the dinner be replaced by a 
more informal gathering. 

Technical & Publications 
Mr Stevens reported that leaflets describing each RSGB publication 
were being prepared for information at exhibitions. 

Telecommunications Liaison 
Mr Stevens reported on a meeting with the Home Office on the future of 
vhf repeaters. Fifteen Phase 2 repeaters had been agreed in principle. 

The Home Office had commented on the RSGB being a responsible 
user service and that they preferred dealing with the Society rather than 
with some other organizations. Mr Balestrini said that a Home Office 
official he had met recently had echoed these remarks. 

VHF 
Mr Douglas extended the committee's thanks to the Telecommunica· 
tions Liaison Committee for its work in connection with the vhf repeater 
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proposals. Thanks were also due to Mr C. Goadby, GBHW, for the 
good liaison between the committee and the Repeater Working Group. 

VHF Contests 
Mr Stone reported on the VHF NFO. 

Correspondence 
A letter from the !ERE regarding a land mobile radio conference to be 
held at the University of Lancaster on 4-7 September 1979was discuss· 
ed and referred to the VHF Committee. 

Mr P. Gowen has written to thank Council for financial assistance to 
represent AMSAT at the IARU Region 1 Conference. 

The President reported that he had received an invitation to give a lee· 
ture on microwaves to the ARAL in November, 

( obituaries ) 
The Society records with regret the deaths of the followmg rao10 
amateurs: 

Mr K. M . Bearcroft. G3HBG 
Keith Bearcroft. who died on 12 October, was a well-known amateur in 
the Surrey area. 

Mr F. Goodall, G4EVO 
Frank Goodall, who died on 9 October aged n, had served at sea for 46 
years as a Marconi wireless operator. He wrote a number of books, in· 
eluding the popular Ladybird achievement book The story of radio. As 
a radio amateur he never exceeded SW ORP. 

Mr A. Harper. G2HD 
Aubrey Harper. died on 22 October. He was licensed as G2HD over flfty 
years ago and was active on cw until shortly before his death. 

Mr W. H. Moffatt, G2CM 
Bill Moffatt, who died on 10 September. had been a member of the 
RSGB since the ' thirties. He was also a member of the Medway ARTS. 

Mr A . Porter. G2CDX 
Arthur Porter died on 8 October. He was a holder of a pre·war 
anifocial aerial licence but did not take his full licence until 1960. However, 
he quickly became very well known on top band and tater on 144MHz. 
He was a long·standing member of the Cambridge & 0 ARC until he 
moved to Norwich in 1968, where he was chairman of the Norfolk ARC 
for several years. 

Mr R. D. Scott. G6TS 
Robert Scott, who died on 9 September. was a member of Wessex 
ARG, and was actively interested in amateur radio until his death. 

Mr E. S. Silvester. GBFHB 
Sam Silvester. who died on 13 October, was a retired Post Office 
telecommunications engineer, known throughout the country for his 
frequent portable/ mobile excursions to the highest peaks in the UK, 
using a motor caravan equipped for vhf / uhf operation. He will be 
remembered for his technical and practical help to all who sought it, par· 
ticularly younger amateurs, and for his hospitality during mobile rallies. 
He was a member of the local RAIBC net. 

Mr J. R. Whiting, RS40086 
John Whiting, who died recently, was a relatively new member of the 
RSGB. He had become an amateur radio enthusiast over the past year 
or so, and was to have started evening classes to achieve his transmit· 
ting licence. 

We have also been advised of the deaths of: 
Mr G. J. Relph, GW3LNZ; 
Mr T. Sager, GMSPV; 
Mr J. A . H. Scott, G4FZW. on 24 June; 
Mr R. Wheeler. BRS40270. on 9 August . 
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C your opinion ~ 

RADIO COMMUNICATIONS and the ITU 

The Editor 
Radio Communication 

Sir - 1 have read with interest the two instalments of "Radio com­
munications and the ITU", appearing in your July and August issues. I 
feel that the reference to Sir Oliver Lodge hardly does justice to his prac­
tical work in the early years of this century, particularly the remark "(he) 
never made an attempt to transmit any intelligent signals with 
electromagnetic waves". 

He joined Dr Alexander Muirhead to form the Lodge-Muirhead 
Wireless Syndicate, and a station was built at Eimers End, Beckenham, 
which remained until the outbreak of war in 1914. 

In the grounds of The Royal College of Surgeons at Downe, Kent. 
near to where Dr Muirhead lived, a plaque can be seen on an oak-tree 
with the following inscription: 

"In 1902 one of the first wireless messages was sent from an ex· 
perimental station erected in this field by Oliver Lodge and Alex· 
ander Muirhead. The message was successfully transmitted for 
seven miles and was received at Eimers End", 

PHONETICS GALORE! 

The Editor 
fladio Communication 

H. W . Miles, G2NK 

Sir - In your item on the AROS ("OTC" September 1978) you say (para 
2l that "Our licence states that we should announce ourselves at the 
beginning and ending of each period of sending, and that phonetics be 
used." By incorrectly quoting the licence- you have missed out the very 
Important word " may" - you might well persuade some stations to use 
phonetics for callsigns at all times. 

Thjs can sometimes lead to confusion rather than clarification, 
particularly when working a mobile, as extra unnecessary thought is 
required to carry out the "translation". It would be preferable to 
encourage phone stations to speak clearly, using phonetics only for con· 
firmation or correction once the pattern of the call is established. This is 
surely part of the self-training for which we get the licence. Otherwise 
whisky hotel echo romeo echo whisky india lima lima india tango alpha 
lima lima echo november delta india alpha sierra kilo mike yankee sierra 
echo lima foxtrot. 

WAB AND RAIBC 

The Editor. 
Radio Communication 

A. Askew, G4BPC 

Sir - To commemorate the 10th anniversary of "Worked all Britain" the 
WAB Committee has instituted the "10 x 10 Decade Award" for UK 
contacts in 1979 only, commencing 1 January. Claimants must contact 
fixed or mobile stations in 100 WAB areas with the two Ordnance 
Survey figures from 00 to 99. No OS Ls required. The award will cost (1 
and requires only a certified check list with OSO details to WAB Awards 
M~nager G4AVA, OTHA. Profits will go to RAIBC and, to avoid over­
printing, all claims must be submitted by 31 January 1980 for distribution 
of the awards in March 1980. 

It would be appreciated if UK amateurs would call into the WAB Net 
on 3,76017,000kHz. or join in the 1979 WAB cw and phone contests 
(details later), to pass reports from their area and thus help the Radio 
Amateur Invalid & Bedfast Club at negligible cost to themselves. Over 
the past nine years several hundred pounds have been sent to the 
RAIBC. and it is our proud claim that no individual radio amateur has 
ever received payment for his services to WAB. 

WAB Record Books are available from G4CON, OTHA, price £2 plus 
60p p&p. Due to inflation there is a lower percentage profit on the cur· 
rent price than on the original oooks which cost ten shillings 150pl. Over 
2,500 WAB Record Books have now been distributed worldwide. 

J . Morris. G3ABG. WAB treasurer 
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C contest news =i 
144MHz Open and SWL Contest results 
This contest, with the omission of the place location, gave the con· 
testants a race to pile the highest number of contacts in conjunction 
with IARU Region 1 activity. The number of dx contacts into Europe 
was amazing, especially towards Spain. The favoured portable location 
was SE England, but not at a high OTH. There were no serious com· 
plaints of bad signals, despite the ORO. 

The standard of logs was good but the adjudicator cannot accept logs 
received two weeks late with no reason given, especially when the 
tables had been prepared. A brief note instead of a completed 427 
resulted in some entrants being marked down !Rule 20d). 

Best wishes to Jeremy Wilcox, G4GBW, for a speedy recovery; he 
was using his orthopaedic bed as a ground plane for a 5/8 whip in an 
Epping hospital. 

The Mitchell Milling Trophy goes to the March AAS, G3PMH/P; the 
Thorogood Trophy goes to Nottingham University CG, G3UNU; and the 
GM4HAM Trophy to the leading Scottish station. Runners·up in both 
sections receive certificates. 

Thanks for check logs from: GU3YIZ, GW8BGI, GBFIS/P, G8FIT and 
GBKZP. 

Posn Callsign 

1 G3PMH 
2 C6UW 
3 G3CWI 
4 GWSBHH 
5 GSHH 
6 G4BRA 
7 GW30XD 
8 G4BPO 
9 G3VCP 

10 GWSCSA 
11 G3PIA 
12 G3ZIG 
13 GW6UO 
14 G4ALE 
15 G3Wi<S 
16 GW4GMO 
17 G4DZO 
18 G4CCC 
19 G4CDU 
20 GW30UR 
21 G4CAR 
22 G4ERP 
23 G3EFX 
24 G2XV 
25 GWSKBW 
26 GW40LY 
27 GSPMR 
28 G3POY 
29 G3JEO 
30 Gl4BAC 
31 GSKGI 
32 GSLTA 
33 G3XNO 
J4 GSNCO 
35 GSOHM 
36 G3GRS 
37 G4CYA 
38 GS KUO 
39 G3YLG 
40 G3YMD 
41 G3NYY 
42 Gl4GTY 
43 GSBBW 
44 GSNOP 
45 G4GXD 
46 GSLVO 
47 G4BVY 
48 G4GN8 
49 G8MQV 
50 GM8DVD 
51 G8HHQ 
52 G8NLH 
53 GW3XWZ 
54 GM4AAF 

PORTABLE SECTION 
Points 

9.147 
8,670 
7,550 
7.171 
6,797 
6,745 
6,665 
6,379 
5,790 
5.693 
5,390 
5,184 
5, 132 
5, 112 
5,110 
4,912 
4,820 
4,527 
4.296 
4.000 
3,820 
3,527 
3,443 
3.430 
3,367 
3,050 
2.886 
2.868 
2,651 
2,619 
2.501 
2.450 
2.398 
2,356 
2.285 
2.270 
2.253 
2,238 
2,217 
2. 1n 
1,943 
1,318 
1.089 
1,064 
1,048 

962 
888 
875 
854 
736 
309 
210 
135 
82 

OS Os 

731 
694 
746 
681 
617 
586 
564 
594 
534 
576 
573 
473 
594 
500 
525 
537 
465 
499 
333 
475 
459 
439 
486 
419 
306 
361 
320 
316 
358 
195 
275 
397 
342 
352 
360 
347 
349 
271 
331 
221 
172 
125 
203 
120 
200 
168 
130 
185 
143 
75 
37 
34 
23 
18 

QTH 
ANSI 
AK12 
ZM26 
YM44 
AK03 
YL62 
YM54 
AM67 
AL45 
YN75 
ZL33 
AM06 
YN75 
ZM27 
AL73 
YL05 
AK11 
ZL54 
YL72 
YN74 
ZM21 
ZLOl 
ZL26 
AM72 
XM17 
YN65 
AL23 
zon 
2Ln 
WOBO 
ZK05 
2M24 
ZN11 
2N54 
YM50 
AL52 
ZN52 
ZL11 
ZMBO 
AL76 
AL76 
W040 
ZN61 
ZL71 
AL42 
2N12 
YM79 
ZM79 
ZM47 
YP66 
YK32 
ZN42 
XN69 
YQ35 

Best dx 

H89FG/P 
EA30A 
OJ7KS 
EAJJM 
F18DE/ P 
EA3JA/ P 
F18DE/ P 
DM2CJK 
F18Ml/P 
FlEKUI P 
HB9MOL/ P 
OF8GR/ P 
HB9ARF 
HB9MOL/P 
HB9MOL/ P 
FlBDE/ P 
FtBOE/ P 
FlAUB 
EA3JA/ P 
DKOST/ P 
EA1CR 
FlFBG/ P 
F1BOE/ P 
F1EKU/ P 
F6CUR/P 
HB9AGG/ P 
F6CUR/ P 
EAlCR 
F6EYM/ P 
F1EKU/P 
F1BDE/ P 
FlEKU/ P 
FlEKU/P 
GJ8KNV 
EAlCR 
F5HV/ P 
FlDPU/ A 
HB9MOL/ P 
OJ9DL 
HB9FG/ P 
FlBDE/ P 
F6CTT/ P 
ON5WL/A 
F6BUF/ P 
DLOXA/ P 
F6CTT/ P 
HB9ARF/ P 
FlEKU/ P 
ON4BG 
G4COU/ P 
Gl4BAC/ P 
F6CTT/ P 
G2XV 
GW40LY/ P 
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·GBACJ 

Km 

865 
905 
894 

1.197 
856 

1,088 
1,070 

810 
689 
956 
845 
721 
950 
907 
698 

1.043 
887 
904 

1,()84 
704 

1.088 
956 
965 
753 

1, 102 
975 
m 

1,252 
815 

890 
857 
965 
471 

1,056 
347 
599 
868 
503 
662 
889 
605 
528 
705 
427 
464 
869 
730 
410 
444 
420 
432 
330 

Poon 
l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
~ 
31 
32 
33 
34 
35 
36 
'rJ 

Cellsign 
G3UNU 
G4DGA 
G81QL 
GD4GNH 
G3ZRS 
G302N 
G4CLB 
GBJVM 
GSAZA 
G31GO 
GBLKR 
G8L2A 
G3AHD 
G8KWC 
G3XFW 
G8BKR 
G8KMH 
G8LVM 
G4AHO 
G3ZBI 
GSCTT 
G4FRE 
GSEHX 
GSITS 
GUSOVO 
G4EYV 
GM8MJV 
G80CC 
GBINO 
G3SZS 
GBOMI 
GW4HBK 
GSMHV 
G4GBW 
G4EGG 
GSPTA 
G31LO 

Pointa 
5.115 
5.082 
4,919 
3.'65 
2.398 
2.078 
1,894 
1,844 
1,n1 
1,526 
1,466 
1,345 
1,288 
1.056 

982 
948 
944 
794 
674 
666 
655 
649 
507 
441 
416 
403 
361 
333 
327 
304 
289 
221 
200 
192 
187 
73 
24 

AXED SECTION 
OSOs QTH 

531 ZM04 
543 ZL58 
469 AL56 
253 X067 
230 ZN28 
286 ZN55 
304 ZL'r/ 
240 ZL31 
181 Z069 
254 ZL68 
231 ZM79 
261 ZL59 
178 YN46 
150 ZL32 
146 YK07 
122 YL48 
92 YK33 

150 2M14 
100 YN46 
122 ZM03 
124 AL41 
103 ZM33 
111 ZN75 
115 ZL40 
49 YJ48 
S7 ZL40 
45 YPC6 
59 
51 ZN03 
56 YL10 
51 ZM41 
37 YL25 
32 ZM39 
52 AL21 
33 YN38 
31 AL31 
6 YL29 

G4EUZ- 2,278 points claimed, disqualified Rule 20b. 

Station 
RS8677 
BRS15822 
BRS33823 
RS20323 

Points 
1,474 

866 
346 
266 

FIXED SECTION 
QSOs QTH 

180 YL75 
148 ZL40 
72 ZL27 
59 YN47 

Beat d• 
DLOMl/ P 
EA1CR 
F6BUF/ P 
FlDPU/ A 
DL3SR/ P 
FlDFF 
F6CURI P 
HB9AMH/ P 
DJ9DXI LX/ P 
DK7KU/ P 
DLOGO/ P 
Gl4BAC/ P 
ON6UG/ P 
FlEKU/ P 
ON4YZ 
F1EKU/ P 
HB9FG/P 
ON6UG1P 
ON6UG/ P 
GM8PUO/P 
DLOXA/ P 
DLOXA/ P 
ON6UGIP 
GW8KBW 
Gl4BACI P 
F1BEG/ P 
G4BRA/ P 

G4BRAI P 
F6FG0/ P 
F6FGO/ P 
F10PU/ P 
DKOST/ P 
G4BRAI P 
F6CTT/ P 
ON6UGI P 
G3PMH/ P 

Bestdx 
EAlCR 
FSHV/P 
G4EUZ/P 

Summer 1 ·8MHz Contest results 

Km 
735 
988 
635 
809 
640 
666 
n4 
819 
634 
521 
504 
498 
535 
755 
490 
no 
907 
385 
536 
465 
430 
643 
419 
341 
383 
461 

335 
340 
360 
465 
475 
260 
446 
272 

Km 
860 
715 
343 

This event attracted only 49 entries. a disappointing outcome bearing in 
mind the many stations heard during the contest period. 

Top honours went to Mike Farrant, G04BEG. who amassed 126 
OSOs. including 48 counties/countries. A homebrew 3- 10 pa fed phas­
ed 75ft verticals, while a Drake R4C and 4,500ft lw were used on the 
receive side. Runner-up was Terry Bucknell, G4AFS, using a T4XC/R4B 
and 200ft inverted·L at 70ft. His entry included a bonus of 48 counties/ 
countries and 125 OSOs. In third place was Ken Riddoch, GM3ZSP; run· 
ning a TS520/transverter combination and a sloping A/2 dipole at 6011, 
his entry contained 139 OSOs and also 48 bonuses. 

G3MYI comfortably won the multi-op category; an FT101 tx{rx and 
BOit vertical were used to total 111 OSOs including 49 bonuses. 

Congratulations to ano1her 1 ·8MHz stalwart, Wolfgang Daub, 
DK3KD. who again won the overseas section; while Wilfred Graeper, 
DJ6TK, gained second place. 

Examination of the 49 logs revealed at least 218 stations in 17 coun· 
tries as active during the contest period. The number of participants in 
each country were as follows: G· 122. GM-22. OK·21. DJ etc-18, Gl·6. 
GW·6. HB·4, El-3, GD·3, PA·3, F·2, GU·2. OH·2, and one each from Kl, 
OE, YU and ZC. A large variety of antennas was used; at one end of the 
scale were those in use at GD4BEG, while HBgAJU's 3m whip at !iOft 
was among the more modest installations! Thirteen entrants used long 
wires; 4, Marconis; 4, inverted-Vs; 3. verticals; 1, inverted·L; 1, ground 
plane; and G4BEM used a rhombic with 100m legs. All these antennas 
varied in heights between 10 and 54ft agl. 

Generally the usual high standard of log keeping was maintained. 
Some stations. however, lost many points through wrong callsign iden· 
tification. 

Certificates of meri1 go to GD4BEG, G4AFS. GM3ZSP, G3MYI, 
G3KEV. GU3HFN, DK3KD, DJ6TK, OK1HAS. OK2BCM, PAOINAand 
HB9AJU. 

Finally, entrants are thanked for their support, queries regarding 
activity/ antennas. and 1heir interesting comments. 

G4FAM 
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Poan 
1 
2 
3 
4 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

SINGLE-OPERATOR 
Callolgn 
G048EG 
G4AFS 
GM3ZSP 
G3XUD/ A 

{ 
Gl31VJ 
G3YDX 
G3SYM 
G4BWP 
G4FAM 
G3XTJ 
G31LO 
G4EOG 
G3WGV/ A 
G48XT 
G4BYG 
G3YMC 
G3SJE 
GW3KOR 
G3GC 
G3UFY 
GW3JI 
G30SJ/ A 
G30ZM 
G3WOK/ A 
G4EID 
GJMCX 
GJNOM 
GBOZ 

Score 
614 
E09 
581 
571 
536 
536 
533 
517 
508 
494 
486 
475 
458 
454 
447 
435 
433 
425 
416 
384 
376 
363 
351 
324 
290 
234 
230 
184 

Posn 
1 
2 
3 
4 
5 
6 

Posn 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

13 
14 
15 

MULTI-OPERATOR 
Callsign 
GJMYI 
GJKEV 
GUJHFN 
G48EM 
G3ZDVI A 
G3WKS/A 

OVERSEAS ENTRIES 
Callslgn 
OK3KD 
DJ6TK 
OKlHAS 
OK2BCM 
OK1AXD 
DK3JU 
OLSAWC 
PAOINA 
0K1KKH 
H89AJU 

{ 
OK1AMS 
OKJKFO 
OK1MAC 
OKIKTW 
OL8CJM 

Score 
560 
519 
514 
393 
339 
299 

score 
375 
342 
290 
249 
233 
220 
210 
207 
203 
178 
152 
152 
143 
73 
40 

Many thanks to OL237/12237, G3USE. GM30XC. GWJHCL, OK1DOT and 
OL8CJO for the most useful check logs. 

RSGB HF Contests Championship 19n-s 
results 

Contests 

Poan Callslgn 1 2 4 5 6 7 8 10 Total 
1 G3FXB 60 35 100 195 
2 G4FAM 0 30 60 0 60 35 0 185 
3 G3MXJ 70 90 160 
4 GMJZSP 40 40 40 30 150 
s G4CNY 50 0 30 60 140 
6 G20T 0 25 40 60 125 

7 {G4BWP 0 0 50 50 5 105 
G4AFS 30 35 65 

8 G4EHF 10 25 30 65 
10 G30YY s 50 55 
11 G3XUO/A 15 25 40 

12 { G3NOM 0 35 0 35 
G4APL 15 20 JS 

{ G3SJE 0 0 30 0 30 
14 G3WHK 0 10 20 30 

G4BXT 0 30 0 30 

17 { G3NKS 0 0 10 15 0 25 
GJPDL 20 5 25 

19 { G3ESF 0 20 20 
G3YMC 0 0 20 0 20 

21 G48YY 0 10 15 
22 G3UFY 10 0 0 10 
23 G40UW s 0 5 

Contesta 
1 21 128MHz Telephony 6 Commonwealth Contest 
2 7MHzCW 7 Low Power Contest 
3 7MHz Telephony 8 Round-up CW 
4 2nd 1·8MHz 9 Round-up Phone 
6 1st 1·8MHz 10 Summer 1 ·SMHz 

Awards 
The G20T trophy to A. J . Slater, G3FXB. 
Runner-up cenificate to C. A. P. Henderson, G4FAM. 

HF NFD 1978 
There was an error in 1he prepara1ion of the 7MHz write-up for this con­
test. Salisbury R&ES, G3FKF/ P, was credited as having been in second 
place on this band. In fact, this position was occupied by Farnborough 
& District RS. G3RRA/P, which scored ff72 points. Operators were 
G3RRA, G3TMQ, G3VAA and G4FON. Equipment used was an FT101 B, 
a delta loop and a rhombic. 

Salisbury was. in fact, third, and Guildford fourth. 
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RSGB HF Contests Championship 1978-9 rules 
1. RSGB hf contes) general rules do not apply. 
2. No entries for the championship are required. 
3. The championship will be decided on the basis of RSGB hf single­
operator contests held between 1 October 1978 and 31 July 1979. 
4. Points will .be awarded to the leading 10 UK stations in the results 
published in Radio Communication as follows: 
Contest Position 

1 2 3 4 5 6 7 8 9 10 
21 /28MHz Telephony 80 70 60 50 40 30 20 15 10 5 
7MHz CW 70 f'O 50 40 30 25 20 15 10 5 
7MHz Telephony 70 60 50 40 30 25 20 15 10 5 
2nd 1·8MHz 40 35 30 25 20 15 10 5 0 0 
1st 1·8MHz 40 35 30 25 20 15 10 5 O O 
Commonwealth 100 90 80 70 60 50 40 30 20 10 
Low Power 30 25 20 15 10 0 0 0 0 0 
R Round-up CW 60 50 40 35 30 25 20 15 10 5 
R Round-up Phone 60 50 40 35 30 25 20 15 10 5 
Summer 1 ·8MHz 40 35 30 25 20 15 10 5 0 0 
5. Points gained by stations using the same callsign and entering two or 
more of the 10 individual contests will be totalled and a table published 
in Radio Communication. 
6. Club stations. To be eligible for inclusion, a club station must be 
operated by the same single operator during each contest. In the event 
of a club station meriting an award, the award will be made to the 
operator concerned and not to the club. 
7. Awards. The winner will receive the G2QT trophy. A certificate will 
be awarded to the runner-up. 

Affiliated Societies Team Contest 1979 rules 
There is no significant change to the rules for this year's event. 
However, societies who can muster sufficient support may be in· 
terested in Rule 4(b). 
1. The general rules for RSGB hf contests, published in the January 
1978 issue of Radio Communication. will apply. 
2. When: 1300 to 1700gmt, Sunday 14 January 1979. 
3. The Affiliated Societies Team Contest is a competition between 
teams of stations, each team or teams representing an RSGB affiliated 
society. Each such society is encouraged to enter as many stations and 
teams as it can. 
4. Isl A society entering one team will have its placing determined by 

the aggregate scores of the five highest scoring stations in its 
team. 

(bl A society may enter more than one team. The aggregate scores 
of the five highest scoring stations will be placed in Team "A", 
the next l ive highest scoring stations placed in Team "B" etc. 

5. Isl Eligible entrants. Each operator must be a member of the socie· 
ty he represents, but need not be a member of the RSGB. 

!bl Each· station may be single- or multi-op~rator. but no operator 
may use more than one callsign during the contest period. 

(cl All stations representing a society must be operated within 25 
miles of the normal society meeting place. 

ldl No station may represent more than one society. 
(el In the case of a society with national coverage. eg RN AAS, each 

team may define a different society meeting place, but this 
should be a place of recognizable significance. eg a naval base. 
For all purposes, other than the indication of affiliation, each 
such team entry will be considered to be entirely separate. 

6. Contacts: CW IA 11 only in the band 3,510 to 3,590kHz. 
7. Exchanges: RST, serial number commencing with 001, and "AFS" . 
Stations active during the contest but not submitting an entry are re· 
quested not to send "AFS". 
8. Scoring: Five points for each contact; plus l ive points for each 
"AFS" received, subject to confirmation by corresponding log entry. 
9. Logs: Column 5 to be headed " AFS received". 
10. Entries: 

[al Each individual entry shall conform to the general rules. All such 
entries from one society are to be sen1 in one package to: RSGB 
HF Contests Committee, c /o C. A. P. Henderson, G4FAM, 76c 
The Avenue, Beckenham, Kent BR3 2ES. Packages underpaid 
and bearing postage-due stamps are liable to be returned to the 
sender. 

lbl Each package must include a declaration signed by an officer of 
the society that each entrant is a member of that society. 

(cl There should also be included a note stating the number of teams 
representing the society. If the package does not contain this 
information it will be presumed that the society wishes to enter 
only one team. 

(di Packages must be postmarked not later than 29 January 1979. 
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11. (al An individual entry will be invalid if.more than 20 per cent of the 
points claimed are for contacts with members of the entrant's 
own team. 

lbl If it is clear that an entrant has deliberately failed to send ·· AFS" 
to cenain stations, then the entry will be disqualified and the 
points claimed by his team for contacts with that entrant will be 
disallowed. 

12. Awards: 
(al The Edgware Trophy w ill be awarded to the leading affiliated 

society. 
(bl A cenificate of merit will be awarded to the station having the 

highest individual score. 

The Commonwealt h Cont est 1979 rules 

TRANSMITTING SECTION 

1. The general rules for RSGB hf contests. to be published in the 
January 1979 issue of Radio Communication, will apply. 
2. When. From 1200gmt on Saturday 10 March 1979 to 1200gmt on 
Sunday 11 March 1979. 
3. Eligible entrant s. Members of the RSGB resident in the UK and 
radio amateurs licensed to operate within the British Commonwealth or 
British Mandated Territories. 
4. Contacts. CW (A 11 only, in the 3·5, 7, 14, 21and28MHz bands. Con· 
tacts may be made with any station using a British Commonwealth 
callsign, except those within the entrants's own call area. UK stat.ions 
may not work each other for points. In accordance with IARU recom­
mendations contestants are requested to confine their operations to 
within the lower 30kHz of each band. 
5. Scoring. Each completed contact will score five points. In addition, a 
bonus of 20 points may be claimed for the first, second and third con· 
tacts with each Commonwealth call area (as listed in the accompanying 
table) on each band. All British Isles stations IG, GB, GD, GI, GJ, GM, 
GU and GWI count as one call area. 
6. Logs. Separate logs are required for each band. Each band log should 
be separately totalled and should include, at the end, a check list of call 
areas worked on the band. Logs must include gmt, callsign of station 
worked, RST/serial number sent, AST/ serial number received and 
points claimed. Separate band totals should be added together and the 
total claimed score entered on the cover sheet. 
7. Entries. Entries may be single· or multi·band. Single·band entries 
should show contacts on one band only; details of contacts made on 
other bands should be enclosed separately for checking purposes. 
Multi-band entries will not be eligible for single·band awards. 

Each entry will consist of the separate band logs together with a 
signed declaration that the rules and spirit of the contest were observed. 

Entries should be addressed to 0 . J. Andrews, G3MXJ, 18 
Oownsview Crescent, Uckfield, East Sussex TN22 1UB, England. Ad· 
judication of this contest will commence on Monday 14 May 1979. Any 
entry received after this date may be excluded from the contest. 
Overseas stations are therefore advised to forward their logs by airmail. 
8. Aw ards. To the winner. the BEAU Senior Rose Bowl; to the runner· 
up, the BEAU Junior Rose Bowl; and to the leading UK station, the Col 
Thomas Rose Bowl. Certificates of merit will be awarded to: (a) first, 
second and third placings in home and overseas multiband sections; and 
(bl the leading home and overseas single-band entries on each band. 
Commemorative cenificates will be sent to the leading station in each 
overseas call area. Commemorative certificates are also available to 
other entrants on request, and live ires should be enclosed to cover 
postage. 

RECEIVING SECTION 

1. When. Times and dates as for transmitting section. 
2. Eligible entrants. Members of the RSGB resident in the UK. and all 
swls resident in the British Commonwealth or British Mandated Ter· 
ritories. Only the entrant may operate his receiving station for the dura­
tion of the contest. Holders of transmitting licences are not eligible to 
take part. 
3. Scoring . To count for points, a station outside the entrant's own call 
area must be heard in a contest contact. CQ or test calls will not count 
for points. A station may be logged only once on each band for the pur­
pose of scoring. Where both stations in a contact are heard they should 
be logged separately and points may be claimed for both entries, 
provided that the stations are outside the entranfs own call area. 
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Each complete log entry will score five points. In addition, a bonus of 
20 points may be claimed for the first, second and third stations heard in 
each Commonwealth call area on each band. All British Isles prefixes 
count as one call area. 
4. Logs. A separate log Is required for each band. Logs should show the 
following details: (a) date/time gmt; (b) callsign of station heard; lei 
report and serial number sent by station heard; Id) callsign of station be· 
ing worked; lel points claimed; and (fl bonus points claimed. Each log 
must be set out on one side of A4 type of log sheets or paper, and must 
show the band to which the log refers. A check list showing the call 
areas on each band must be included. 
5. Entries. (a) Each entry will consist of the log sheets, check list and a 
signed declaration that the receiving station was operated in accordance 
with the rules and spirit of the contest and that the entrant does not hold 
an amateur transmitting licence. (bl Entries should be addressed and 
sent as in Rule 7 of the transmitting section. 
6. Awards. The BERU Receiving Rose Bowl to the winner. Cenificates 
ot merit to the leading entrant in each continent. 

COMMONWEALTH CALL A REAS 

The following call areas are recognized for the purposes of scoring in the 
1979 Commonwealth Contest: 

A2 Botswana 
A3 Tonga ls 
A5 Bhutan 
C2 Nauru 
C5 Gambia 
C6 Bahamas 
G/ GO/ Gl/GJ/ GM/ GU/GW 
H4 Solomon Is 
J3 Grenada 
P2 Papua New Guinea 
S2 Bangladesh 
S7 Seychelles 
T2 Tuvalu 
VE1 
VE2 
VE3 
VE4 
VE5 
VE6 
VE7 
VE8 
VK1 
VK2 
VK2 Lord Howe Is 
VK3 
VK4 
VK4 Willis Is 
VK5 
VK6 
VK7 
VK8 
VK9 Christmas Is 
V K9 Cocos Is 
VK9 Norfolk Is 
VKO Heard Is 
VKO Macquarie Is 
VKO Australian Ant 
VO 
VP1 
VP2A Antigua. Barbuda 
VP20 Dominica 
VP2E Anguilla 
VP2K St Kitts, Nevis 
VP2L St Lucia 
VP2M Montserrat 
VP2S St Vincent & Dep 
VP2V British Virgin Is 
VP5 Turks & Caicos Is 
VPB Falkland Is 
VP8 S Georgia 
VP8 S Orkney Is 
VP8 S Sandwich Is 
VP8 S Shetland Is 
VP9 
VQ9 Chagos Is 
VR1P British Phoenix Is 
VR1 Gilben & Ocean Is 

VR3 

VR6 
VS5 
VS6 
VX9 
VYO 
ZL/C 
vu 
vu 
vu 

YJ 
ZB2 
ZC4, 5B4 
Z07 
ZDB 
Z09 
ZE 
ZF 
ZK1 
ZK1 
ZK2 
Zll 
Zl2 
ZL3 
ZL4 
ZL5 
ZL 

ZL/K 
ZM7 
386,3B7 

3B8 
3B9 
30 
306 
4S7 
5H3 
5N2 
5W 
5X5 
5Z4 
6Y5 
7P8 
7Q7 
SP 
BR 
9G1 
9H 
9J2 
9L1 
9M2 
9M6/9M8 
9V1 
9Y4 

Fanning & Christmas 
Is 

Sable Is 
St Paul Is 
Chatham Is 
India 
Laccadive Is 
Andaman & Nicobar 

Is 

Cook Is 
Manihiki Is 
Nuie 

Auckland & Camp· 
bell ls 
Kermadec Is 

Agalega & St Bran· 
don 
Mauritius 
Rodriguez Is 
Fiji 
Swaziland 

Samoa 

Maltese Is 

W Malaysia 
E Malaysia 
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432MHz Fixed Cont est rules 
1000-1500gmt, 4 February 1979 
All entries and check logs to: VHF Concests Committee, c l o Mr G. M. 
C. Stone, G3FZL, 11 Uphook Crescent, Forest Hill, London SE23 38N. 

The following general rules, published in the January 1978 issue of 
R8dio Communication, will apply: 1, 2, 3, 5a, 6a. 7a, 8, 9a, 10a, 11-22. 
There will be two sections: lal single-operator stations !fixed), (b) multi· 
operator (fixed). 

Contests calendar 
1978 
9-10 December ARRL 10m (Rules in December issue) 

1979 
1 J anuary AGCW·DL " Happy New Year" (Rules in 

December issue! 
13-14 January 1979 Guglielmo Marconi International (CW) 
14 January Affiliated Societies !Rules in December issue) 
21 January 70MHz CW 
21 January AGCW· DL QRP Winter (Rules ln December issue) 
17- 28 January 1979 Guglielmo Marconi International (Phone) 
4 February 432MHz Fixed I Rules in December issue) 
10-11 February 1st 1 ·SMHz 
3-4 M arch 1441432MHz and SWL 
10-11 March Commonwealth !Rules In December issue) 
7 April 1,296MHz Open 
8 April Low Power 
8 A pril 432MHz Open and SWL 
22 April 144MHz CW 
29 April 70MHz Open 
!Hi May 432/ 1,296/2,304MHz 
6 May Region Round-up CW 
20 May Region Round-up SSB 
26-17 May 144MHz Ponable 
9-10 June NFD 
16-17 June Microwave 
23-24 June Summer 1 ·8MHz 
7-8 July VHF NFD 
15 July 3·5MHz Field Day 
29 July 144MHz ORP 
11-12 August European Meteor Scatter 
18-19 August 70MHz Open 
1-2 September 144MHz Open and SWL 
1-2 September SSB Field Day 
October-November 432/ 1,296MHz Cumulative 
6-7 October 43211.296/2,304MHz 
13-14 October 21128MHz 
20-21 October 7MHz Phone 
21 October 70MHz Fixed 
3-4 November 144MHz CW 
3-4 November 7MHz CW 
10- 11 November 2nd 1 ·8MHz 
2 December 144MHz Fixed 

Mobile rallies calendar 

1979 
8 April - White Rose Mobile Rally, Lawnswood School, Leeds 15. 
29 April - Southend & DRS Mobile Rally, Fitzwymarc School, Hockley 
Road, Rayleigh, Essex. Details from M. Daniels, GSKLD, 25 Sweyne 
Avenue, Southend, Essex SS2 6JQ. 

looking ahead 
1979 
13 January - RSGB Presidential Installation, Executive Suite, 
Warwickshire County Cricket Club, Edgbaston, Birmingham. 
10 M arch- RSGB National VHF Convention, The Winning Post, 
Twickenham, Middx. 
15 Saptamber- RSGB HF Convention, Birmingham. 
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,--- sstv scene --. 
L__ P. Burnett, G4BLL. ~ 
To date nothing has been heard of the W9NTP medium scan "move­
ment" transmissions on 29· 100MHz (:see sstv scene September 1978). 
However. monitoring around the frequency produced very interesting 
phone QSOs with two other States-side stations, so the waiting around 
was not entirely in vain and did prove that conditions can be favourable 
for extended periods. This augurs well for the success of the experimen­
tal movement transmissions when they eventually make an appearance. 

G3UEU has now successfully completed his " Chinese" copy of the 
Robot 400, which is working welt except for an annoying intennittent 
fault in the memory bank due to a faulty 22-pin ic socket. The whole 
unit , with the exception of the front and rear panel controls and power 
supply components, is built on three pieces of Veroboard placed side by 
side to form a complete board measuring 14 by 1 llin. John has also in­
cluded a led indicator for sync tuning, and an auxiliary board for 'scope 
readout to enable the transmit and receive brightness and contrast con­
trols to be set correctly. This works by displaying the de levels at each 
end of the comparator chain and adjusting the brightness and contrast 
controls until the signal swing from black to white just sits between the 
two levels. Most users of the Robot 400 find the correct setting of these 
controls for best picture quality and minimum contouring to be quite 
critical- John's approach takes away the "hit or miss" and makes cor­
rect setting easy. An additional advantage is that if the position of the 
receive controls for correct brightness and contrast is noted one can 
then give an accurate report on the video swing of received "off-air" 
signals. It \s hoped to present circuit details next time. 

Congratulations to Simon Robinson of Stocksfield, Northumberland, 
who is now licensed as G8POO and is active on sstv with an M K 
monitor. This particular unit appears to be the most popular one with 
newcome<s to sstv as it represents an easy " sure-fire" design. Simon 
reports that Texas have introduced a 64K 16-pin mosram. the TMS6164, 
which is ttl compatible and operates from a single 5V supply. It should 
be available in this country in 1979 at a price of around £80, which by 
1981 should drop to about £4- good news for the scan-convener boysl 

G':NVW sent along a copy of "SS'TV worked and viewed" taken from 
the Japanese magazine CO Ham Radio for October 1978 and which was 
sent to him by swl JAB 35$. As Aichaod points out, the list is interesting 
in several respects and includes the following British stations: G4ACI, 
G4CZT, GM3KJF and G':N-/W. Two Russian callsigns also appear, 
UK3DAH and UK5UAC. Does this mean that Russian amateurs in 
general now have permission to transmit sstv? Can anyone clarify this 
point? AC50 (see sstv scene September 19781 is also listed as having 
been worked on 21 ·33BMHz. 

K4TWJ, in AS magazine, sets out proposals for the establishment of 
an "International Slow Scan Society" (ISSS). He states that " An 
established group to co-ordinate our many activities (both technical and 
operational) will prove beneficial to all." The proposed objectives are: 
(1) To establish a worldwide communication network for the exchange 
of ideas. 
12) To provide an information centre which will catalogue circuits, 
innovations, services and other state·of·the·an information for the 
benefit of all sstv operators. The information will be distributed by 
regular mailings providing saes are deposited with the centre. 
(3) To co-ordinate and sponsor various sstv activities including: 

la) Worldwide sstv contests, with trophies for winners in each sec­
tion. 
lb) A quarterly on-the-air sstv net, with awards for the most imagin· 
ative video and QSO. 
le) A bi-monthly evaluation of technical innovations with special 
recognition for the designer. 
Id) An over-the-air weekly meeting of various ISSS groups to co­
ordinate effons on a national or international basis. 

Sounds very interesting, so why not drop a line to Dave Ingram, 
K4TWJ, Eastwood Village, 1201 South Rtl 1 Box 499, Birmingham. Al, 
35210, USA, and let him know that British sstv stations are interested 
and w illing to provide the "pulse" to initiate the " scan" in ISSSI 

We would still like to receive news and views from a lot more sstv 
fans- if your pen has run dry, try telephoning 0282 865552 any evening 
lexcept Wednesday) after 7.30pm. 

Finally, sstv scene would like to wish all sstv enthusiasts and all radio 
amateurs and short wave listeners, because they are all potential 
sstvers, a very happy Christmas and a peaceful New Year. 

• 12 Standroyd Drive, Colne, Lancashire BBS 7BG. 
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[members' ads J 
These subsidized flat-rate advertisements are accepted as a service to 
members of the RSGB. They must be submitted on the Members' Ads 
order form printed in alternate issues of Radio Communication, or on a 
postcard similarly laid out. Each must be accompanied by a recent 
Radio Communication mailing label addressed to the advertiser, as proof 
of membership, and a remittance by postal order or cheque for 75p 
!stamps not accepted). They will not be acknowledged. Those not clear­
ly worded or punctuated will be returned. No correspondence concern· 
ing this service can be entered into. 

The closing date for each issue is the 1st of the preceding month, but 
no guarantee of inclusion in a specific issue can be given. Valid 
advertisements not published in the issue following receipt will be held 
over until the ne)(t issue. 

Trade or business advertisements, even from members, will not be 
accepted for Members' Ads but should be submitted as classified or 
display advertisements in the usual way. Traders who are members must 
enclose a signed declaration that the items for sale or wanted are part of, 
or intended for, their own personal amateur station. 

The RSGB reserves the right to refuse advertisements, and accepts 
no responsibility for errors or omissions or for the quality of goods of­
fered for sale. Advertisements may be edited or abbreviated as 
necessary. 
Post to: MEMBERS' ADS, RSGB, 88 BROOMFIELD ROAD, 

CHELMSFORD, ESSEX CM1 1SS. 

Do not post to RSGB HQ or Advertising Representative 

The editor is receiving an increasing number of Member11' 
Ads which do not include the required "recent mailing 
label" as proof of membership. In future, all such adver­
tisements will be returned to the sender, to avoid abuse by 

non-members of this subsidized service. 

FOR SALE 
Trio JR599 custom special rx, all filters. a.m. l fml cwl ssb, little used, 
immac cond, £160. Taylor (Purley). Tel 01·668 8617. 
6ch tx/rx, 1 ·8-3·8MHz, 24V, 25W tx, coastal radio, also lw, mw, £50. 
GSRHU. Tel Seaford (Sussex) 892358. 
FT101 , 10- 160m, very little used, (300; rx part exch considered. 
Wanted: manuals for Vanguard V and Hudson FM115, buy or to copy. 
Tel Brighton (0273) 775308. 
Back numbers of RSGB Bulletin '39- '67, Short Wave Magazine 
'50- '68, Wireless World '60- '69, Practical Wireless '56- '69, Practical 
Television '53-'69, Radio Constructor '58-'67; send sae Uong) for lists. 
or stating wants and offers. G3XCS, OTHA. 
Yaesu FT75 tx/rx, six months old, perfect cond, £325. Sterno COM 
662, mobile, uhf, fm, with modified Vanguard control box, toneburst, 
channelled on RB4, RB6, RB10, SUS, 6W rf output, £110. Tel.Ipswich 
(0473) 310442, weekends or evenings. 
lcom IC202 vhf. ssband cw tx/rx, in exc cond, one year old, comp with 
orig packing, works perfectly, £140. Tel Ipswich {0473) 310442, 
weekends or evenings. 
G-whip tribander, 160-80m coils, £15. Electroniques 1,620kHz ssb i.f. 
strip, data. £10. Gen cov front·end. data, (15. Morris. Tel Deeside 
(Clywd) 818252. 
Hallicrafters SX-122 rx, 550-34MHz, a.m./ cw, ssb, 80- lOm, £125. PFl 
Pocketfones, vgc, £20. KW Atlanta tx / rx. 'fJYJW, 80-l Om. £180. Gonset 
G·76txl rx, £30. Wanted: Eddystone EA12. G4AFY, QTHR. Tel Kidder· 
minster 63358. 
FOK Multi 2700, two vfos, analogue and synthesized, all modes, 
speech processor, calibrator, 16W, built-in Oscar converter, £400. East, 
G8PKD. Tel 01-486 8286. 
Antenna bargains: 432MHz, 24-el quad loop Yagi , £15; 20m FHJ4 low 
loss coaxial. with plugs, (15; 2m Para beam, £12; 4m 4-el, £8; 70cm four­
way matching harness, £2; 2m two-way harness, £1. GW8AWM, 142 
The Hi~hwav. New Inn, Ponwpool. Gwent. Tel 04955 2254. 

RADIO COMMUN/CATION December 1978 

Nikon F2 Photomic, with 1 ·4 lens, incl case and electronic flash; or 
exch for high frequency tx/rx. Write. Richter, GSAVA. 
Yaesu FLDX400, FRDX400, matching spkr, 2m and 4m converters, all 
filters, in exc cond, new Joystick, sacrifice at £320 or nearest offer. 
Securicor paid. GM4BHH, QTH. Tel 0349 882483. 
Datong s peech clipper, £32; Shure 444 mic, £23; Junkers morse key, 
£24; Drake LP1000, £11; KW dummy load, £14; Osker swr/ power meter, 
£25; all unused, mint. G4FKN, OTH, Tel St. Ives. Cambs 10480) 65308. 
Harvard H240 headphones; Worldstar multi·band radio; Bush a.m./fm 
radio cassette recorder; Winthronics radio cassette recorder, a.m.lfm; 
all as new, exc order. All letters answered. L.D. Ireland, 16 Cathebedrou 
Road, Carnhell Green, Camborne, Cornwall. Tel Praze 236. 
KW160 atu, £10. PM2000 pwr meter, E30. Datong clipper, f20. Shure 
444, £15. TV3300 Ip filter, £10. KW dummy load, £10. KW trap dipole, 
£10. SB610 monitorscope, £20. GC144T 2m colinear, £30. Carr extra. 
G3WTV, 16 Woodfield Road, Radlett, Hens. Tel 01-739 3464 ext 7752. 
" RSGB Bulletin", Radio Communication, 21 years comp, September 
'57 to August '78, offers; or exch model railway equipment, why? Buyer 
collects by arrangement. Speake, 6 Firs Road, Llanfapley, Gwent. Tel 
Llantilio 281. 
Sheck c learance, must sell, many bargains, sae for list. GW3CBA, 
OTHA. Tel Barry 741520. 
HW12A, with HP23 psu, mic, as new cond, £70. KW E-Zee match, £12. 
Hansen swr meter, £5. 2m Microwave Modules 28-30MHz i.f., £12. Tel 
Bolton 384640. 
Drake R4C, noise blanker, filters for 1 ·5, 0·5. 0·25kHz, extra xtals for 
160 and 10m, MS4 spkr and T4XC, AC4 and extra xtals. immac'cond, 
E850. G4CNY, OTHR. Tel 0432 3237, evenings. 
4 x 813 linear amplifier, nearly comp, £30. Alternatively, will break down 
and sell components which incl: 813s, £2·50; bases, £3; heater 
transformer, £5; ht transformer. 1600V, £5; 2fin dia 48t roller coasters, 
(5. G3RVM, 5 St Giles Road, Bredon, Tewkesbury, Glos. 
Jaybeam 12X-Y 70cm beam, unused, £18. Datang AD170 active artt­
enna, MPUl mains psu, £14. Two pairs PFl Pocketfones, nicads, less 
xtals. £20 pr. 840/ 144 145MHz transistor linear amp lOW in, 40W out, 
£30. Ampere 45W 70cm linear, £95. G4CGS, OTHA. 
Liner 2 2m ssb tx/ rx, preamp, usual extras, £110 ono. Also 
transformers: 400-0·480, £2.50; 14· 5V approx 7A, £2.50. G8PDW, 31 
Benson Close, Hounslow, Middx. Tel 01·570 9595. 
TR2200GX fm tx/rx, fitted 4ch, RS, R7, S20, 522, nicads, mint cond, as 
new. (130; cash only. G4DIA, OTHA. Tel 021·544 6655, evenings. 
Storno Viscount 2m tx/rx, xtal 520, with control box, mic, cables, 
vgc, £30 ono. G3UYO, OTHA. Tel 0252 878325. 
2kW TEK 80/10 dipole, £35. Microwave Modules 2m conv, £15. 2m 
ground plane, £10. Stephens-James multi tuner, 2-30MHz, £10. 
Mahon, 447 Wargrave Road, Newton-le-Willows, Merseyside. Tel 6518, 
after Spm. 
GR78 portable gen cov rx, £60. Hamgear preselector, 160- 10m, £2. HF 
swr bridge, £1. HB Pye Vanguard FM25BIT. xtalled for 145·00, 145·5, 
-144·48, 145· 125MHz. £22. HB Bantam, unmodified, £10. Mobile whip, 
160-80m coils, £4. Pye Ranger, on 70·375MHz, £7. G3WXG. Tel 0273 
602390. 
TS520 cw filter, xtal unit YG·3395c 8-pole, new, £28 incl postage. 
G4EHZ, 16 Sussex Road, Worthing. Tel Worthing 39612, after 6pm. 
Oynatron CP2 cassette rec/player, slave unit, perfect cond, in beautiful 
cabinet, £55 ono. G8NVT, OTHA. Tel Onery St Mary (Devon) 2361, 
anytime. 
Clearance late G3ZBO equipment: Trio TS820 digital, mint. to spec 
all respects, manual, orig packing, £685: Trio A T200 antenna tuner, 
new, boxed, £75; KW E-Zee match, £25; KW dummy load, £12; KW Ip 
filter, £9; Hansen swr bridge, £7; HB 1 ·8/3·5MHz phone/ cw tx {G2DZT 
design). similar to Codar AT5, psu, £12; TIC 81016 ptt hand mic, £7; 
class D wavemeter, £5; tradiper, £5 Radio Communication Handbook 
4th edn, £1 · 50; lots of odds and ends, sae for list; buyers inspect and 
collect. G3UYG, OTHA. Tel 061-491 0688. 
SB220 linear ; FRDX400, FLDX400; tradiper gdo; Atlas210X; Trio 7010, 
2m, ssb; can deliver, or add carr. G3NZT, OTHA {Cumbria). Tel 044 83 
550. 
Tektronix 531A oscilloscope, DC· 15MHz, with E, K and L plug-ins; 
would prefer to exch for liner 2; otherwise offers around £110. G8LIU, 
QTHR. Tel Uxbridge 30006, after 7pm. 
Nuvistor converter, 144MHz. £15. Mains psu, integral 6V6 modulator, 
£12. Home-built 144MHz sender, with mains psu, 25W. £25. Sundry 
xtals, 50p ea. SAE for list. GSUM, OTHA. 
Beautiful Hallicrafters 5- 10, 24-66MHz, $-meter, £40. DX40U and 
VFlU, £40. 840 rx, £40. Cambridge FMlOB controls $ 18, 520-23, RS, 
£65. Viceroy 3/4, £65. Manuals available. Wanted: good telescope, part 
exch. Delivery possible. G3NGT, OTHA. Tel Gosport 84861. 
The mc>st rare one of all- Collins designed R·2201URR rx, 
20-230MHz. most sophisticated vhf rx, offers invited. 51J-4 rx, R·C filter 
for a.m., brand-new Collins 3kHz mechanical filter for ssb, £275. 
TF8010/ S. 10·485MHz, £125. Fletcher. Tel 0602 397446. 
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Europa B. plus CPS10 matching psu. hardly used. gone Im mobile. 
(100. Prefer buyer collects or carr extra. G3CHM, OTHR. Tel 061-437 
1185. 
Heathkit SB104A solid-state digital tx/ rx, matching HP1144 psu, 
SB604 spkr, superb cond, must sell due to TA7, (485 ono. G3RAA, 
OTHA. Tel 0276 25040. 
IC240A. as new, boxed, £155. G8KOP, OTHR. Tel 01-349 1122. days. 
3-el 10m beam. coaxial feed, lit 2in mast, 00. G2DTO, QTHR. Tel 
Cheslyn Hay 109221 415048. 
E>ech: 1976 MZ Sports motorcycle, 250cc, only 500 miles; for amateur 
radio equipment. G8RLO. Tel Chester 374584. 
Xtal fitters. lsb 1 ·4MHz, containing six HC6/U type xtals. last few, 
£1.50 plus 50p p&p. FT75 tx/ rx, vfo, ac and de psus; each for best col· 
our video recorder. offered wkg or not, cash difference if applicable. 
G3ZDB, OTHR. Tel Epsom 24814. 
Gunn osclllator for G30XX tx/rx, £8. 3ft dish, £12. 2K25 klystron. 
£3.50. 20A variac, £15. Spare variac core, £5. R208 rx, 10-00MHz, £6. 
Hi-band Murphy Rovers, £3 ea. GBJAO. Tel 06845 39n, evenings 
please. 
Heathkit SW717 sw rx, three-and-a-half months old, perfect cond, 
bargain. (40. BRS40492. le Britton Avenue, St Albans. Herts. Tel 0272 
32198. 
Trio 2200G, xtalled five rep, six simplex channels, auto t/b, nicads, 
charger, VB2200 10W preamp, all exc cond, orig accessories and car­
tons, £130; or would exch plus cash for Trio 7500. GW3DSV, QTHR. Tel 
Oswestry 106911 81 261. 
Microwave Modules 144/432MHz transverter. £108. Trio TS700G. 
C295. Eddystone 680X, fb cond. £80. Drake TV-3300 low-pass f ilter. 
new. (10. Shure 444 mic, £13. Technical Associates speech processor, 
£13. Prefer buyers inspect, collect, G8DEE, OTHA. Tel Cambridge 
64251. 
Computer. comp 16k zao system TAS-80 level 11. many taped pro· 
grams, 19 books of programs, works v/well, been on IV and radio, 
whole system costs £1, 140, will sell for £750 ono. Buyer collects. Turner. 
Tel 0842 61648, evenings. 
KW2000. psu, manual, first (100. FM Cambridge. 6ch, fitted A4-6, S20. 
522, comp control box, mic, spkr, cables, £45. G3VGO, OTHA. Tel 0826 
864255. 
H01 M inlbeam. £40. Wanted: KW low-pass filter; also R1392A 
R1132A, in good cond. for local ATC squadron. G40VR, QTHR. Tel 
01-337 2025. 
Comdel speech processor, perlect cond, £40. G8TY. QTHR. Tel 01-368 
3219. 
KW202. spkr, manual. in perlect cond, £180. Adelman. Tel 01·286 3172. 
Hy-Gain TH3Jr triband beam. good cond. £58. G3NUG, OTHR. Tel 
Radlett 1092761 4435. 
Van. Mini, J reg, vgc, fitted for mobile/ portable operation. many ex­
tras, r-equip incl Sch S/ Viscount, power meter and linear amp. 60A 
alternator, h/duty battery, b/alarm, etc, ideal second vehicle, offers 
around E295. G8KBW, OTHA. Tel Maidenhead 27105. 
Trio 2200GX. nicads, charger. SO, S20- 23, R6-7, Heathkit 2m lOW 
amplifier, Jaybeam lOXY 2m crossed Yagi, all good cond, £135; can 
split if required. G3XJI, OTHR. Tel Kendal 26406. 
KW Viceroy, early model, in good wkg order. comp with mains psu, 
worked several hundred VKs and Zls, (50. See or test by arrangement. 
Farmer. Tel 0632 810400. 
De>ebeam 08-3 triband beam, good cond, £15. SSB home-built ORP 
tx/ rx, 3·65-8MHz, uses Pressey SL600 ics, 4Woutput. wkg order, £17. 
Single manual electronic church organ, 15 voices wkg, £65. G3ZLJ. 
OTHR. Tel 0902 761339. 
Storno Viscount, mod for 2m, was wkg but requires attn. single chan· 
net, xtals for 520. $22-23, S25, AG, £40 ono. Buyer collects. G8NZO. Tel 
0642 319676, evenings. 
lcom IC22A, xtals SO. $20- 24, R3-R7, rev receive A3, R4. comp with 
magnetic base. 5A/8 ant, £125 ono. Wanted: Yaesu FL1200 linear 
amplifier, also KW160 atu. G3XSI, QTHR. Tel Sheffield 51417. aher 
6pm. 
lcom IC22A. fitted A3-7, rev R6, A7. 145. Slg- 24. £110. G4CMD. 
OTHR. Tel 01-500 5107, after 7pm, or 01-626 2374, office hours. 
Trio JR310 rx. comp with Trio spkr, manual, £80 ono. Elmac PMR6 all 
band rx, requires 12V and 200V. perlect for mobile work, osu 12V in­
cluded. G5SN, OTHR. Tel Southend 554846. 
Londex high power hf coaxial relay, £6.50; B & R high power vhf coax· 
ial relay, C750; American uhf coaxial relay, £9; all new, with connec· 
tors, postage extra. USAF super stable vfo, 2-BMHz, xtal oven digital 
readout . manual. mint, £20. Collect. Tel 0995 40387. 
RAK AL-48DXN 80/ 40m trap dipole, length 28m, 2kW p.e.p., £12, plus 
(1 postage. GM4HKW, 53 Dumyat Drive, Falkirk, Scotland. Tel Falkirk 
25559. 
Yaaau FT201, as new, c/w a.m. filters, hb 2m transverter, mic, spare 
o/p valves, comp, offers around £300. MMC 70/28 lo, as new, £15 ono. 
Junker hand key, £15 ono. GBMCN. QTHR. Tel 021-745 3765. 
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HW32A ac and de psus, full band coverage, £85. 70cm 12XY, circular 
phasing harness, (15. Delivery at cost. Cragg, Dunstable (0582) 600358. 
Standard 146A. SO, S20- 22. R7, Base Master, two antennas. e.xt mic. 
nicads. carrying case. manual, £90. G4BGY, OTHR. Tel 01-m 9061, 
evenings. 
FAOX400/FLOX500, spkr, filters, 2m/6m converters, good cond, £320. 
KW2000, ac/dc psus, £150. 18AVT vertical, £40. G3KSH, QTHR. Tel 
0535 34256. 
Military grade vhf sig gen, 95- 155MHz. 0·51N precision attenuator, 
built-in calibration and ext xtal socket, separate psu, buyer collects, £30. 
K. Viney, G8KDC. Tel Orpington 22443. 
FLDX400, good cond, £145. Joystick and Joymatch L0-2500, about 
30ft wire, f27. KP202. SO, S20, A6- 7, flexible antenna, nicads, home­
built charger, earpiece. £80. G5ZH, OTHR. Tel Southend-on-Sea 
612584. 
A vo model 8, £27. Heath V/volt meter, 1M-13U factory wired gimbal 
mount, £15. MI C mic. h/I imp, alum housing. CJ. Small horn Ifs, 1929, 
£5. Tatty manuals: R107, ARn. R209. Class D Inoue rx, £1 ea. Wanted: 
Airmee rx. Tel Coventry 22201. 
Pye 22in 90° solid-state IV, four year crt g'tee, one year old, £120. 
Delivery arranged if required. GSNVT, OTHR. Tel Otterv St Marv 
(Oevonl 2361 . 
Eddystone 940 gen cov rx, vgc, property late swl, £100. Buyer to col­
lect. G3ALK, QTHR. Tel 01-554 5824. 
FOK Multi 11, 2m, SO. S20- 24, R3- 7, plus R3 input, as new, orig pack· 
ing, (160. G3MBW, OTHR (Yorksl. Tel 0943 74794, evenings. 
AR22 rotator, suitable for vhf and light hf, just overhauled. with control 
box and cable, £30. 13·8V 6A regulated psu; mains. in neat case, (15. 
G3KLF, OTHA. Tel Ipswich (04731 310442, weekends or evenings. 
'rssoo. PSSOO, VF0500, £175. Cambridges: FM10B. £45; AMlOB, f30; 
two Vanguards, £10 ea. 4CX250Bs, £2 ea. Base chimney, (4. Metalwork 
2m linear, C2. Scopes: GM5603. with trolley, £12; Telequipment. (10. 
Murphy Rover h/ b, £8. 2m halo f2.50. Tel Edenbridge 862014. 
Heathkit 58102 tx/ rx. HM102 power pack, 5B200 linear amp, SB610 
Monitorscope, atu lhome-bui1tl, Shure 444 mic, £550. Buyer collects. 
RCA maritime rx AR8516L, modified with 6·3 valves and power pack, 
£150. RCA AR880 rx, manual, £50. G401. Tel 021-705 0413. 
Trio 7005, mint. £425. VFO 700S, £65. TS820, digital, cw filter. £650. 
AT200 atu, £65. SB200, vgc, £210. CD44 rotator, unused, £65. 
KW/SMC monitorscope, as new, £55. G4EMG. Tel 01-471 1762. days; 
or 01-534 3460. evenings. 
Lafayette HA-600A comms rx, 0· 15- 30MHz in five ranges, bandspread 
all transistor, three lets. 11 bipolar. 3W audio, product detector for ssb, 
cw, $-meter. int mains psu or 12V de supply, (48 ono. Tel Luigi, Wat­
ford 24752, after 6pm. 
Beltek W5400, c /w mic, handbook. £60. KW E-Zee match, £20. S8 cine 
Chinon 672, 6:1 zoom; Prinz dual projector, spare lamp; Chinon dual 
editor; splicer; £120. G4EGP, QTHR (Watfordl. Tel 01·428 2797. 
Trio TR7100, lOW, fitted S20- 23, R3- 7, £95 or offers. Pye Im 933 tx, 
100W, S20. 522. £20. GBGMU. OTHA (no callers). Tel 0203 611101, 
after 7pm. 
Bums Electronics TC101 wavemeter, comp w ith probe, perlect, £22. 
Eddystone EB35. as new, £45. GWSIOC. OTHA. Tel Rhiwderin 4708, 
evenings. 
FT200/ FP200. all of 10m fitted, exc cond, little used. orig packing, £240. 
Wanted: Yaesu FLDX400. G4FCN, OTHA. Tel 08Ci3 812117. 
Eddystone 770U, £90. Mullard valve tester, plus cards; 1035 'scope; 
Avo 8; Avo er bridge; 400 rx boxed valves; sae list; offers. Wanred: vhf 
marine. Cain, G3DVF. Tel Alnwick 2487. 
Zygl beam. 3-el, per Rad Com October '75, comp, selling on account 
new OTH; £35. Wanted: Small winch. G3JNY, OTHR (?). Tel Leeds 
863058. 
Jaybeam XD/Zm crossed dipoles, £5; Hy-Gain 14AVQ vertical, 00; 
BC221 freq meter, ac psu, int spkr. calibration charts, instructions. £20; 
all in vg used cond. KW107, mint, £70. Prefer inspection and collection. 
G3RLI, OTHA. Tel Leamington Spa (09261 29726. 
Trio TS820 digital. in mint cond, £689. Wanted: 240V motorized winch, 
for use with Westower 60ft model. all offers acknowledged. G40XC, 
OTHA. Tel Bingley 3289. 
Avo 7, needs attn. £20. Swan 12V psu, new, £20. Webster Band Span­
ner mobile ant. new projector stand 16/Smm Mustang beam with new 
spares, £60. Philips dual mic; Jap mic; Grampian stereo amp, no case; 
240/ 115 transformer; two pairs phones. G3WNM. OTHR. 
Comp stn, brand-new October '78. 160-2m. FT101E with Im, Europa C 
with rep shift and fan, cost over £756, (700 delivered Securicor. or £695 
collected. Tel 061-761 2952. 
Microwave Modules 1,296MHz 3-0W varactor tripler, £26; Shure 201 
mic. £7; both as new. 2C39A and three bases. £6. QOV03·20A, £2. 
Honeywell 194 Electronik chart recorder, sensible offers. G30HC, 
OTHA. Tel 021·308 2512. 
Tifa>e teletext decoder, psu, remote keyboard, interlace board and data, 
£120. House move forces sale. G4CJC. NOT OTHA. Tel Clacton 814320. 
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EC10 rx. banery/ mains, vgc, fm disc, SSM 4-6MHz 2m converter, pad· 
ded carrying case. (60. Pye PFl IX and rx, xtalled on SUS, set of xtals for 
RB4, £25. GSHCK. OTHR. Tel 0925 813229. 
" RSGB Bulletin" Radio Communication. lS years, from vol 39 Nol 
Juty 1963 to present date; less six copies: November '69, June '70, May 75 
and February/ June/ August 77; each copy as new; £18. GSPF, QTHR. 
Tel 0425 617576. 
Trio TR7500 and PS6. four months old, £220. Diawa SW410 144/432 
power /swr bridge, (49. Diawa J.. / 4, (5. Larson Kulrod 5/8 mag mount, 
(6. OOV0750, (4. New de lead for FT101, £5. Plus carr. GM4DHJ, 
OTHR. Tel 041-889 9010. 
Trio 7200G in 10W mobile IX/rx, fitted RO. R3-7, 520-24, boxed comp 
free mag mount withs/steel 5/8whip, £120. G3CDC, OTHR. Tel Wood· 
borough (NonsJ (344) 3361 . 
Telequipment dual·beam 'scope D54R, case, 10MHz. £350. Yaesu 
counter YC355D, £110. Trio 7200G. £150. Modular Electronics 
28-432MHz transverter. £50. Jaybeam 12XY. as new, 70cm. £20. 
Hornebrew 500MHz counter, VHF Communications design, £60. Multi 
Ul 1, (2()(). GSFFI, QTHR. Tel Cosham 86184. 
Liner 2. preamp, 518 antenna, £100. Pair Pye PF1s, with batteries, wkg 
on RB10, vgc, £40. G8GYO. Tel 051-342 7155. 
Trio JR600S rx. matching spkr, Codar 0-multiplier, £50. Garex 
Twomobile 1Xl rx, £70. G4FAI, 1 Tash Place, London N1 1 IPA. Tel 
01-368 4588. 
Going ORT at QTH and 100 per cent mobile, everything must go: 
FDK2700, 2m. all mode. exc cond, hardly used, £420 ono; 2030 
Memomatic rota rotator and cable, 4-over-4 ground plane, offers, will 
split; Heathkit vtvm and transistor tester, MM dim; SCS OOW linear; 
many other odds and ends, components etc; sae for comp list. GSKLX, 
QTHR. Tel 01-739 3433, 9am-7pm, weekdays. 
G20AF Mk2 h /b rx, £20; ditto IX, £15; ditto ps, £10. Heavy SWM rx 
('fifties), O·multiplier, selectoject, etc, 26 valves, (IS. Heavy h/b If sig 
gen, £S. Other h /b items, cheap, all wkg, buyers collect, offers. G8BL Y, 
QTHR . Tel Topsham 4822. after S.30pm. 
Property late G6BX: TS700G, £330; frequency counter YC355D, £110; 
KW Viceroy, £7S; KW Vanguard, £30~ Hallicrafters SX100, £70; Inoue 
IC700R, £50; CR100, £10; Heathkit oscilloscope OSZ, £30; other items. 
G2DM, 64 Fleet lane, Queensbury, Bradford. Tel Bradford 882924. 
KW2000A tx/rx, ac psu. KW 0-multiplier, KW107 Supermatch, hand· 
book, £200. Carr extra or buyer collect. Would exch for all mode 2m rig. 
Morrison, 9 Gordon Street, Barnhill, Dundee. Tel 0382 78740. 
KW 201 amateur band rx, late model, new cond, xtal calibrator, manual, 
workshop circuit drawing, £100 ono cash sale. 8uyer collects. G3FK, 
OTHR . Tel Breamore 1072571 436. . 
lcom IC202, extra cov, 144-144·6, 144·8- 145MHz, £135. Creed 78 
1230V acJ, silence cover. base, £18. RTIY tu/afsk osc (ST5 design), 
attractive case, £18. Creed 6S/S tape reader £4. 7TR/ 3 reperf, tape, £6. 
Carr extra. GSLKR, OTHA. Tel Hitchin 730550. 
AR40 rotator, £20. Telegraphy Systems twin paddle cmos keyer, (10 
ono. Wanted: Bird 43 elements for vhf and uhf. G4FMD. NOT OTHR. 
Tel Great Dunmow 3119, after 6pm. 
Yaesu FT75B vxo control hf tx/ rx, 100\/\/ input for mobile, with de psu, 
£175. lcom ICZF fm box. GO. Homebrew cw keyer. using Bauer paddle, 
£30. GM4AWA, OTHR. Tel Bridge of Earn (073881) 2815. 
35MHz oscilloscope; Advance 052100, with 7Y and 3X plug-ins; dual 
trace 10mV/cm, solid·state, full handbooks; best offer received one 
week after publication secures; sae please for reply. G4FMD, 11 The 
Maltings, Dunmow, Essex CM6 1BY. 
Mic/tel headsets. Hosiden BH001 200/ l Sn. new, boxed. E6.50. 50o 
post . Edgewise meters. 2in scale, 0·5 or 1 ·0mA fsd, new. (1,75, 30p 
post. Transformers, double wound, 6·3V O·SA, 18·5V 1·5A. £1, 40p 
post. G3YLO, OTHR. Tel Berkhamsted 73717. 
SR200 amateur bands ssb rx. 160- lOm plus WWV, xtal calibrator, 
S·meter, handbook, matching spkr, orig packing, (3S. Wanted: Power 
unit 697. Set HRO bandSPread coils plus h / b 15m bandspread coil. B2 tx 
plus coils. Stone, G3JFC. OTHR. Tel Crayford 522489. 
Trio 2200G, mint. fitted SO, S20- 22, R6-7, RS and R4 (receive only), 
nicads, charger, orig packing. E100. G3NPJ. Tel 051-648 6389. 
2200G, as new, S20. S22. S24, R3-7, nicads. charger. case. £100. 
G4AIJ, OTHR. Tel Ludlow 3197. 
Multi 11, S2o-24, SO. R3-7, mint , f145. 4m 4-el Jaybeam, unused, £8. 
Low band AM2SB, £10. Pye base tx, on 2m, £8. Dash Cambridge, fm'd 
to 2m, xtalled LO, £45. 4m xtals, Cathodeon made for Pye Cambridge, 
£1 ea. G3PHS, NOT OTHR. Tel Caterham 47892. 
Racal RA 17L rx, £225. Pocketfones PF ls, spare nicads, £32. PS Us 
13· BV, 3· SA, £12. Charger nicads, 12-way. £12. Pye music centre, £120. 
UHF plus 3cm, sae list. PSUs 12, 15, 20V 2A, £S. GBAFJ, OTHA. Tel 
Heysham 51734, after 6pm. • 
Colour solid-state video equipment: Shibaden helical scan vtr; Philips 
colour adaptor; professional colour monitor; RGB decoder; rx; test card 
generator; waveform generator; vectorscope; £450 the lot. Also 
monochrome monitor. G3WJG, QTHR (HertsJ. Tel Chorleywood 3337. 
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FT200/ FP200, fitted with G3LLL rf clipper, Yaesu mic, £220. G3STB, 
OTHR. Tel Preston 35049. 
IC215, eight months old, mint cond, fitted R3- 7, S2o-23, 145·8, auto 
toneburst, all accessories. manual, packing, (130. GSCCI, OTHR. Tel 
Oxford 880229, evenings/weekends. 
FR50B, Kokusai mechanical filter, mint, £70. BC34BL. vgc, £25. Cedar 
PR30 psu, £8. Telford TC7 2m rx, rough but wkg well . Wanted: HW100 
$-meter, must be vgc. Barton, 19 Leigh Place, Welling, Kent. Tel 01-854 
4926. 
Thirty-two MPD 411 -44K dynamic rams tA = 150ns. plus four MH 0026 
clock drivers, price with data sheets and Tl low profile dil sockets, £48. 
My stock ·::: 100ttl l>i MSIJ, £15. GSAVR, OTHA. Tel Templecombe 587, 
after working hours. 
Linear amp trans. new, 1185-0- 1185. 0- 110-210, 230, 240, 250, PR1, 
easily do legal output 400W, £8 plus p&p. Pair 4CX250Bs. Eimac. as 
new, £20. G3SIO, OTHR. Tel Kingswinford 5924. 
KW202 nc. immac, 16 months old, £190. Stomo Viscount, comp. 4ch, 
xtalled SO, S20, S22, preamp, £4S. Revco magnet mount, 5/ 8 and J..14 
whips, £10. G4FXI, OTHR. Tel Aylesbury 21542. 
C146A St andard hand·held IX/ rx, S20, S22, SO, nicads, helical whip 
case, good cond, (115; or would swop/ part exch for Standard C432, 
TR3200 70cm hand-held rig. Wanred: Stolle 2010 motor unit. GSOOW. 
112 Upga1e, Louth, Lines. Tel 0507 2220. 
Sommerkemp FT277B, cw filter FV2n, !as FT101B FV101Bl. £350. 
FT100B, ac/dc psus built-in, 10- SOm. £115. TR7200G, 12ch, £90. 
C146A, nicads, case. charger, helical whip, (90. TF144G, £15. G3XBY, 
OTHR. Tel Claverdon 2541, after 6pm. 
National rx NC100X. S50kHz-30MHz in five ranges, similar to HRO, 
coils In iM die-cast enclosure, xtal filter, built-in ac psu, l/s push-pull 
output, £18. G5XB, OTHR. Tel 073 525 2195. 
Heathkit Mohican gc rx. 550kHz-30MHz I transistorized), £30; Hy-Gain 
18AVT/ WB antenna, £35; Avo Multiminor Mk4, £8; all good cond, 
prefer inspect and collect. Wanted: Trio 7200G fm rig . Taylor, 26 Mor· 
tain Road, Rotherham. S Yorks. Tel Rotherham 70021. 
KEN KP202 IX/ rx, fitted S2o-23, RS, toneburst, nicads, charger, whip 
and helical antennas. f to uhf adaptor, carrying case, h/ book, as new, 
£115. GSITB, OTHR. Tel 01-697 7254. 
FT221R suffix 0 , immac cond, RS-7 xtals, orig packing, gone hf, £330 
ono. G4H FR, 17 Alsa Gardens, Elsenham, Bishop's Stortford. Tel 0279 
812300. 
RTTY comp stn: Creed 7E/RP, silence cover, exc cond, punch not 
wkg; 6S/S tape reader; terminal unit; £30 the lo t . Buyer collects. 
GSAKM, OTHR. Tel 0635 43501. 
Liner 2, lb cond, all access, fitted PA3 preamp, can be seen in Bristol, 
El 10 ono. GSIMT, OTHA. Tel Camborne 713584. 
5100 dynamic memory board, uses 4116 equals, 16k byte fitted, never 
used, circuit, offers around f150. Also Sony 13in Trinitron tv tube, new, 
unused, offers. GBAVR, OTHR. Tel Templecombe 587, after working 
hours. 
Moving OTH: Solartron single beam 'scope CD513, manual, spares. 
£1S; troUey. £5; 12AVO antenna, £3; 20ft 2in aluminium pole, £5; 
Wiieless World '47- '55, SWM '49-'Sl, OST, offers; smart mini rack, suit 
linear. £3. G3CWV. OTHR. Tel Worcester (0905) 53655. 
Heathkit TFM/ 1 vhf/Im tuner unit, 88- 108MHz. £30. BC624A rx 
chassis, new valves, full conversion details for 2m, £6. Buyer to inspect 
and collect. Griffiths, 10 Church Street, Glentworth, Gainsborough, 
Lines. 
FT200. Ff>200 psu, all 10m xtals, exc cond, £280. Traps for 022 dipole, 
unused, CS the pair. Nye Viking M / SSK-1 squeeze paddle for el keyer, 
£18. Wanted: TS515, FT501 or similar. Gl4GST. Tel 0247 878851. 
Unlden 2020 00- 10 tx/rx, mint, perfect, little used, £400. Binning, 
GM3XIJ, QTHR. Tel 0546 2127, ext 232. 
Sockets type 359, 10H 2206, boxed, unused, £1 ea. Aircraft vac pumps 
37J type B3, (10 ea. RPM indicators, oil pressure, IXS, etc. Radio·com­
pass indicators type 1-82- A pt 110013, £2.50 ea. Plus carr. G3AFN, 
QTHR. Tel Wormley {Surrey) 2364. 
Pye base stn tx, 2m; Pye U450L rx, 70cm; Philips two-track tape 
recorder; telegraph distortion measuring set; offers. Wanted: atu. 
G4HHT. Tel Coventry 610408. 
FT101E. £:375, no offers. Tel Basildon 412435, evenings. 
Mosley Mustang 3-el tribander, very good cond, selling due to erec· 
tion of quad, offers? 7BP7 sstv tubes, £Sea plus 50p post. G4BVH, 73 
Dudley Road, Brighton, Sussex. Tel 0273 504634, evenings and 
weekends . 
Pye Vanguard FM258. 6ch, h/ band, all accessories. C30. Pye 
Westminster W15AM. h /band, single channel, unit only, £20. MM conv 
144- 28LO, brahd·new. £12. Hamgear preselector, 16Q-10m, mains in· 
put, £10. Whiston, GSRCL. Tel Penketh IWarringtonl 4766. 
Transformers: two 3 x 112·6V at SAJ 6·3V at IA, £8 ea; one 2 >< 
(4· 5V at 1 ·3AJ. one 15-0- 15V at 6VA, £2 ea; one 880-0-800 at 200VA. 
£8. Carr incl. Adrian Andrews. GSAVR. OTHR. Tel Templecombe 
!09637) 587. after working hours. 
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KW107 antenna tuning system. immac. £60. SEW type ED107 educa· 
tional 0-lmA meter, new, unused, £4. G2AK. OTHR. Tel "Aldridge 
52518. 
HW101 tx/ rx, cw filter. real man-sized psu runs new 6146Bs to 24'JW in· 
put, spare valves, £175. Tektroni>< 545A 30MHz double-beam 'scope, 
probes. trolley, (150. G30HP, OTHR. Tel Medway, Kent (0634) 220536. 
Shack clearance: Trio TS510, psu, £185; 18AVT. (30; Shure 444 mic, 
£5; lor £210 the lot); Dentsu el keyer, £5; Heath OS1 'scope, £10; Heath 
RFl sig gen, £8; buyers pay carr. Gl3YDO, OTHR. Tel Randalstown 
(08494) 72609. after 6pm. 
Unused ><tel filters. XF9M lcw), XF9B Cssb), YF90H12 (fm), £15 ea; 
YF90F (ssb), £12. Xtals Clsb, usb). £1.50 ea. Bauer keyer lever, £4. 
G3BKF, OTHR. 
Eddystone 720, collector's item, lw, mw, trawler band, offers. 
GM4GVJ, OTHR. Tel 031-332 3030. 
Eddystone EC10 Mkl. mint cond, very little used, E75. Pocock, 
G4GTU, OTHR. Tel Rustington 4123. 
Heathkit DX100 SBlOU ssb adaptor, both with handbooks. etc, £60. 
G4GPS. Tel 0625 26885. 
FT200 hf tx / rx, FP200 ac psu, all ><tals for 10m, Shure 201 mic, £175. 
G8JON. Tel Chelmsford 55560. 
KW Viceroy Mk2. psu, £50. BC221, incl ac psu, chartS, £15. G3MBM, 
OTHA. Tel 0223 860178. 
Drake R4B. all 10m, 160m and MSF xtals, £230. Hallicrafters SX117 rx, 
110V, E75. Atlas digital dial for 210 or R4B, £100. Atlas digital dial, less 
case, for 21ox. E75. G3NAC, OTHA. Tel 0954 60584. 
2m Storno Viscount, fitted R6-7, toneburst, preamp, (35. G3MEO, 6 
Anvil Avenue, Lillington, Nr Royston, Herts. Tel Steeple Morden 
852465. 
FT227R 2m txlrx, tunes 143- 150MHz in 5 or 25kHz steps, automatic 
repeater shift, toneburst, three-way scanner from 144·5-146MHz. all 
usual mods plus others, fantastic rig, £250 ono; or exch FT101. Tel 
Luigi, Watford 24752. 
NEC C0110E tx/ rx, 160m- 10m. 2f!l1W, ssb. cw. a.m., fsk. fa></ sstv, 
240V ac, 13V de, mint cond, £460 ono. Prefer buyer inspects and col· 
lects, but carr can be arranged. G3SYL. 10 Sunflower Close, Kemp· 
shott, Basingstoke, Hants. Tel Basingstoke 102561 51141. 
Furzehlll lab sweep gen, 3- 70MHz, adjustable sweep width, bargain, 
new, (35. 4CX250B uhf coaxial base, new, £15. UHF dummy toad. 50ll, 
30W, as new, £8. G3SEF, OTHA. Tel Cheslyn Hay 10922) 415369. 
FRDX400. all options fitted, £160ono; matching spkr, £10; spare valves. 
list on request. GW3GHC. OTHA. Tel 0633 680481. 
lcom IC216, Im, portable, 15ch, Al- 9. 145. S2Q-24, six months old, go· 
ing multimode, £150 ono. GSLVX, OTHA (Wembley). Tel 01-!l04 0878. 
KW2000. good cond, ac psu, handbook, £95. Collect or carr extra. 
G3JDJ, OTHR. Tel 021·554 5472. 
TS520S. comp with cw filter. SP520 matching spkr, £455. G3PEK. 
OTHR. Tel 0244 300897. 
Drake T4XC. psu; R4C. eight extra xtals, 1 ·5kHz filter; MS4; manuals; 
(550. MN2000, £140. Wanted: pair 572Bs. Dentron MT3000A or 2000A 
atu, FT221R. G4DED, OTHR. Tel 086 75 2215. 
E8C JR unique dual synthesis 2m tx/ rx, needs adjustment, £125. TS820 
cw filter. 12V de adapter. £595. G5COO, OTHR. Tel 01-348 4949. 

WANTED 
Two 2()()pf 3kV; one 350pf 3kV; multi-turn counter for roller coaster coil; 
all as per OST transmatch. For Sale: Hammarlund H0170A, suitable for 
spares, handbook, £30. G4GEA. Tel 044 361 5645. 
Projection lens for GBL516, 16mm sound projector; also any cine 
equipment, films or why? 16mm, super/ std 8, 9· 5mm. Will collect 
reasonable distance from Burton-on-Trent. Reynolds, G4BPW. OTHR. 
Tel 0283 813395. 
Dish, 1Jm dia or bigger, suitable for 12GHz. GW8AWM, 142 The 
Highway, New Inn. Pontypool, Gwent. Tel 04955 2254. 
Datong FL1. For sale: Avo sig gen, 2- 225MHz, £25. 'Scope, 100kHz, 
£10. New multimeter. 20kfl, £9. Multi-range ac/ dc new BSR tape deck, 
£5. G2CDN. 13 Wood lane, lsleworth, Middx. Tel 01-568 1331. 
For Solartron storage 'scope QD910, Hughes aircraft Memotron crt 
type 6498, would consider dutt 'scope with good tube. Also, still looking 
for AN/ ARR8vhf panoramic rx, parts or comp units. G8LIU. OTHA. Tel 
Uxbridge 30006, after 7pm. 
linear amp, to match FLDX400 tx, either Fl2000B, Fl2100B, or any 
other linear. For sale: TA33Jr. £35 ono. Many linear components such 
as 813s, bases. rf chokes and transformers, etc. G4DCI, OTHA. tel Not· 
tingham 231430, after 6pm. 
Any Information on mods to AR88LF; also handbook to buy or loan to 
copy. All costs willingly refunded. L. James, 89 Johnson Road. Can­
nock, Staffs WSl 1 2BA. Tel Cannock 71029, anytime. 
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Post office No12 set, directional set, w ith loop and rod antennas; to 
trace source of local ORN; help please. have endured ORN for two 
years. Will buy or hire. G4CSB. OTHA. Tel 01·802 3378. 
Urgent : lens. C mount 25mm f1.9for lin vid tv camera. cash waiting; or 
comp Pye Lynx. G8NVT, OTHR. Tel Ottery St Mary 2361, anytime. 
HQ1 Mlnlbeam. G20TO, OTHR. Tel Cheslyn Hay 109221415048. 
S8200, S8220. any cond, wkg or not. G3PSV. Tel Camberley 61444. 
18AVT/W8 trap vertical antenna. G3CEU, OTHA. Tel 03265 4460, after 
6pm. 
RX. hf model, companion to the R216 vhf type; type, WO I number and 
handbook for the hf model, up to 20MHz. Also geology microscope. 
Any info to George Haylock. Tel 01 -300 1649. (Active daily 211A1, late 
afternoon for OSOi. 
Cards for Mullard valve high speed tester, set or half set. H. H. Wall, 14 
Aragon Close, Southend-on-Sea. Tel 352300. 
Antenna base NoC2 (large feed·thro' insulator assembly ex Canadian 
52 set). part no ZAI C 00088 or CMC 114--059. Robbins Myers rotary 
transformer (ex 52 setl, input 11V/25A, output 1300V/0· 12A, 156W. 
Any 52 set items. Wireless Sender No53. RX R107 Mk2, in exc cond. 
G3UCT. OTHR. Tel Fleet (02514) 6998. 
Old-timer pre-1939 OSL cards from dx countries, fair price given for 
clean unbent cards, what have you lurking under that junk box? G3BDO. 
" Whitefriars" , Friars Hill, Guestling, Hastings, E Sussex. 
Prof hf tx, for cw use; Mk214 or why? Battery gc rx. Info on Labgear 
LTA6 remote tuned whip ant. G3RFI, OTHR. Tel Potton IBedsl 260800. 
Geloso vfo N.4/101 or N.4/ 102. G3LOO, 10 Girdle Road, Hitchin, Herts 
SG40AN. 
Swan Cygnet for I M . G3KIP, OTHA. Toi 0892 23836, evenings. 
Elstona MR15 or MR30 output transformer. good cond essential. 
G3NMJ, OTHR. Tel 0424 215556. 
Creed 75 rx only teleprin_ter. or similar. Also terminal unit, good cond. 
G2FXA, OTHR <Teessidel. 
4m transverter. also FRG7 rx. Could collect London. El9BG, OTHR. 
FT101. any model considered, must be vgc, all letters answered. Lon· 
non. G3ZUM, OTHR. 
6·2MHz xtal filter. type OC1246AA 2 ·5kHz 8 / W, by SE!. BC453 or 
variant. Pre-WW2 RSGB Bulletin, SWM, OST. G31CH, OTHR. 
" Radio Communication" '67, dealing w ith G2DAF rx construction and 
alignment, whole year purchased, or would borrow for photostat copy­
ing and return. GD3RFH, OTHR. Tel Peel 2166. 
Yaesu Fl.508 tx. Lloyd, G4HJT. 39 High Street, Twerton, Bath, Avon. 
Electronlques i.f. strip xtal filter only 1 ·6 or 455. G3KRH, OTHA. Tel 
01-455 5039. 
ZA14346 ex-Navy rx manual, must incl circuit diagram due to circuit 
problems. Also of assistance, info on repair of this rx. Details and price. 
C. L. Dunn, 24 Mynchen Road, Beaconsfield, Bucks HP9 2BA. Tel 
Beaconsfield 3372. 
18AVT/W8 10- S()n trapped vertical antenna, good price paid accor· 
ding to cond. G3KTH, OTHA. Tel Droitwich 4624. 
" Know How" booklets by Lenn Briggs, published by Pye, nos 1 ~.par· 
ticularly No6, loan or purchase. G2FWA. OTHR. Tel 0242 67 2229. 
Eddystone TJIJl 1A rx manual, loan for copying, or purchase. Foster. 
"Fresh Woods", The Meadows. Cherry Burton, Beverley, North 
Humberside HU17 7RL. 
KW Vespa Mk2, in good cond, psu. handbook. G4FSR, OTHR. Tel 
Coventrv 466692. 
Yaesu FR101DD rx; FT221R tx/ rx; state price and where seen. Milne, 3 
Cottington Close, Kingsclere, Nr Newbury, Berks. 
Trio TX599 tx, good cond. C. J . Wilcox. G8NOW. 10 Perrin Avenue, 
Kidderminster. Worcs. Tel Kidderminster 5146, after 6pm. 
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DECEMBER OFFERS * UR43 50 ohm coax @ 14pf m post 2jp/ m. * 300 Mixed CARBON FILM RESISTORS for £1 .20, post 30p. * SBE Amplif ied MOBILE SPEAKERS/12v DC/6w OP £11.00, post 60p. * 100 Low Value 1 ·5·32 pf CERA.DC CAPACITORS for£1.00, post 15p. * 100 metres Mixed EQUIPMENT WIRE for £1.00, post 30p. * 300 ohm RIBBON FEEDER@ 9p/ m, post 1jpl m. 
* HC25U XTAL SOCKETS@ 12p, post 7p, any qty. 
S.A E. for full lists of Cables. l<tats, etc. Seasons greetings from 

W. H. WESTLAKE, G8MWW, CLAWTON, HOLSWORTHY. DEVON 
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G. W. M. RADIO LTD. 
ALL PRICES include VAT and Post/packins:i 

RECEIVERS. EDDYSTONE 730/ 4. 480 Kei s to 30 Mc/ s. 'as new' condition. In 
Military transit box with switching unit. Unrepeatable at £185. (less £10 if collected). 
FREQUENCY METERS VHF. 20-150 Mei s. TS174/ M . IVHF Version of the 
BC2211. Good clean condition and working ordei . Needs 150v DC and 6·3v AC. 
£36. A very few BC221 Modulated, some with PSU. please enquire. The 2 METRE 
KITS aro all sold, we have a few RECEIVER boards only with pots. speaker and cir· 
cuits. £20. 
A few REDIFON GR299 2channel Lifeboat sets. around 250/ 280 Mc/ s. Swans RF. 
24 volt operation. Transistor Receiver, valve Transmitter. £30. 
BCC Aircraft Band mobiles, 100/ 130 Mei s. 12 volt vibrator supply, valved and w i th 
plugs to fit. £18. 
PYE CAMBRIDGE U10B. UHF 70 Cms. boot mounting with Control Box, Cable 
and mounting tray. No mike or speaker. Exceptionally clean as 1hese have been 
used for data transmission only. £40. 
ULTRA 3A4AC3. Handy portable :lib weight and covers &l- 101Mcl s. 3 channel. 
Complete with used bul good rechargeable banerles. Working order, less crystals. 
£46. A few banery chargers available for quantity orders. 
EX-SERVICES Wriot WATCHES. Hamilton, £16.60. Smiths, £9. and Record, £9. 
Also WALTHAM pocke1. £7.60. All overhauled and in good Older. Sent by 
Registered post. 
ALARM CLOCKS. WEHRLE Commander. Steady/repeal alarm. Large, magnifi­
cent and brand new. £9. 50. 
PF1 CAR ADAPTORS. Rx plugs in and ballery is charged. Output is taken to a 3 
watt amplifier into 3 ohm speaker lno speaker supplied) £8. 
CALIBRATORS FREQ.UENCY CT432. 110/ 250 AC. 12" x 6" x 7j" lOOkc/s, 
1Mc/s and 10Mc/s outputs from integral crystals. Provision for external crystals in 
the range 100<.c/ s to lOMc/ s 4 Iron! panel bases suit most types. RF sources may 
be fed in and calibrated by beating against desired crystal. Audio output to head· 
phono sockol. Clean and working order. £16. 
A -few available In oriRinel MinislrV packin". £17.60. 
Remote Control units 12-way for the 12·channel two metre kit we recently sold (now 
sold outl with stick mike £10. Mikes are moving coil low impedance. ATALANTA 
,RECEIVERS, 15kc/s to 28Mcf s, £100 plus ca<riage at coSI. 

Carriage charges are for England and Wales only. 
Terms: Cash with order Early closing Wednesday 

G. w. M. RADIO LTD. 40-42PORTLANDROAD, 
WORTHING. SUSSEX Telephone 34897 
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The brigantine, The Eye of the Wind, will have aboard a Drake TR-7 
transceiver with the co-operation of R. L. Drake Co and Radio Shack Ltd 

DRAKE TR-7 

for details send 15p stamps or 4 international reply coupons 

DRAKE * SALES * SERVICE 
BARCLAYCARD 

RADIO SHACK LTD. t::N~Ro0:~:~~~iGARDENs. ll.g1v:?il 
Giro Account No. 588 7151 Telephone: 01-624 7174 Cables: Radio Shack, NW6. Telex: 23718 
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DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS. LEDS. etc. 
IN914 IOOv lOmA .OS 8-pin pcb .20 WW .35 2N2222 NPN l2N2222 Plastfc: .10) ,15 
IN4005 600v IA .08 14-pin pcb .20 WW .40 2N2907 PNP .15 

IN4007 l()()()v IA . 15 16·pin pcb .20 .40 
2N3906 PNP IPto1fc. Unmark-.:U .10 

WW 2N39()4 NPN CPl11tic · Unmltfktdt .10 
IN4148 75v lOmA .05 18-pin pcb .25 WW .76 2N305'1 NPN .JS 
1N4733 5. lv I W Zener .25 22·P•n pcb .35 WW .95 2N3055 NPN ISA SO. .so 
1N753A 6.2v SOOmW Zener .25 24-pon pcb .35 WW .95 TIP125 PNP OiflU\ftOn .35 

1N758A 10v .. .25 28·pin pcb .45 1.25 
LEO Grttn, Reel, Cle.ar, Ytllow .15 

WW O.L.747 7 H9 S/8'' High corn.1node 1.95 
IN759A 12• .. 25 40·p1n pcb .50 WW 1.25 MAN72 7 Sf9COrn,..tnode IA~I 1.25 
IN5243 13• .. .25 Molex pms .01 To-3 Sockets .25 

MAN3610 7 Sf9 co,.,...anodt (Or•ngt"I 1.25 

IN52448 14v .. .25 MAN82A 7 wgcom-anooe CYattow• 1.25 

IN52458 ISv .. .25 2 Amp Brodge 100·prv .95 MAN74A 7 sc:ocom.athOd• tRedJ 1.50 
FN0359 , Sf9COm<athode CRedl 1.25 

25 Amo BrJdge 200-prv 1.95 

CMOS - T T L -
4000 .15 7400 . 10 7473 .25 74176 .85 74H72 .35 74$133 .40 
4001 .15 7401 . 15 7474 .30 74180 .55 74H101 .75 74$140 .55 
4002 .20 7402 .15 7475 .35 74181 2.25 74H103 .55 745151 .30 
4004 3.95 7403 .15 7476 .40 74182 .75 74H106 .95 74$153 .35 
4006 .95 7404 .10 7480 .55 74190 1.25 74$157 .75 
4007 .20 7405 .25 7481 .75 74191 .95 74LOO .25 74$158 .30 
4008 .75 7406 .25 7483 .75 74192 .75 74L02 .20 74$194 1.05 
4009 .35 7407 .55 7485 .55 74193 .85 74L03 .25 74$25 7 181231 1.05 
4010 .35 7408 .15 7486 .25 74194 .95 74L04 .30 
4011 .20 7409 .15 7489 1.05 74195 .95 74L10 .20 74LSOO .20 
4012 .20 7410 .15 7490 .45 74196 .95 74L20 .35 74LS01 .20 
4013 .40 7411 .25 7491 ,70 74197 .95 74L30 .45 74L502 .20 
4014 .75 741 2 .25 7492 .45 74198 1.45 74L47 1.95 74L504 .20 
4015 .75 7413 .25 7493 .35 74221 1.00 74L51 .45 74L505 .25 
4016 .35 7414 .75 7494 .75 74367 .75 74L55 .65 74L508 .25 
4017 .75 7416 .25 7495 .60 74L72 .45 74L509 .25 
4018 .75 7417 .40 7496 .80 75108A .35 74L73 .40 74L510 .25 
4019 .35 7420 ,15 74100 1.15 75491 .50 74L74 .45 74 L511 .25 
4020 .BS 7426 .25 74107 .25 75492 .50 74L75 .55 74L520 .20 
4021 .75 7427 .25 74121 .35 74L93 .55 74L521 .25 
4022 .75 7430 .15 74122 .55 74L 123 .85 74L522 .25 

4023 .20 7432 .20 74123 .35 74HOO .15 74LS32 .25 
4024 .75 7437 .20 74125 .45 74H01 .20 74500 .35 74L537 .25 
4025 .20 7438 .20 74126 .35 74H04 .20 74$02 .35 74LS38 .35 
4026 1.95 7440 .20 74132 .75 74H05 .20 74$03 .25 74L540 .30 
4027 .35 7441 us 74141 .90 74H08 .35 74504 .25 74LS42 .65 
4028 .75 7442 .45 74150 .85 74Hl0 .35 74505 .35 74LS51 .35 
4030 .35 7443 .45 74151 .65 74H11 .25 74$08 .35 74L574 .35 
4033 1.50 7444 .45 74153 .75 74Hl5 .45 74510 .35 74L586 .35 
4034 2.45 7445 .65 74154 .95 74H20 .25 74511 .35 74L590 .55 
4035 .75 7446 .70 74156 .70 74H21 .25 74520 .25 74L593 .55 
4040 .75 7447 .70 74157 .65 74H22 .40 74$40 .20 74LS107 .40 
4041 .69 7448 .so 74161 .55 74H30 .20 74550 .20 74LS123 1.00 
4042 .65 7450 .25 74163 .85 74H40 .25 74551 .25 74L5151 .75 
4043 .50 7451 .25 74164 .60 74H50 .25 74564 .15 74L5153 .75 
4044 .65 7453 .20 74165 1.10 74H51 .25 74574 .35 74L5157 .75 
4046 1.25 7454 .25 74166 1.25 74H52 .15 74$112 .60 74L5164 1.00 
4049 .45 7460 .40 74175 .80 

I 
74H53J .25 74$114 .65 74LS193 .95 

4050 .45 7470 .45 74H55 .20 74LS367 .75 
4066 .SS 7472 .40 74LS368 .65 

4069/74C04 .25 
4071 .25 MCT2 .95 LINEARS, REGULATORS, e tc. 
4081 .30 8038 3.95 LM320T5 1.65 LM340K15 1.25 LM723 .40 
4082 .30 LM201 .75 LM320Tl2 1.65 LM340K 18 1.25 LM725N 2.50 

MC 14409 14.50 LM301 .45 LM320Tl5 1.65 LM340K24 1.25 LM739 1.50 
MC 14419 4.85 LM308 (Mino) .95 LM324N 1.25 7BL05 .75 LM74l 18·141.25 

4511 .95 LM309H .65 LM339 .75 7Bll2 .75 LM747 1.10 
74C151 1.90 LM309K il•OK·>185 7805 (340T5) .95 7Bll5 .75 LM1307 1.25 

LM310 .85 LM340T12 .95 78M05 ,75 LM1458 .65 
9000 SERIES LM31101M1m1 .75 LM340TIS .95 LM373 2.95 LM3900 .so 

9301 .85 95H03 1 10 LM318 !Mini) 1.75 LM340T18 .95 LM3801 .... PIN) .95 LM75451 .65 

9309 .35 9601 .20 LM320K51790Sll .65 LM340T24 .95 LM70911. 14 •1N1.25 NE555 .35 

9322 .65 9602 .45 LM320Kl2 1.65 LM340K12 1.25 LM711 .45 NE556 .85 

MICRO'S, RAMS, CPU'S, 
NE565 .95 

INTEGRATED CIRCUITS UNLIMITED NE566 1.25 
E-PROMS NE567 .95 

74$188 3.00 8214 8.95 
1702A 4.SO 8224 3.25 
MMS314 3.00 8228 6.00 7889 Clairemont Mesa Blvd., San Diego, CA 92111 U.S.A. 
MM5316 3.50 8251 8.50 No Minimum SPECIAL 
2102-1 1.45 8255 10.SO 

All prices in U.S. dollars. Please add postage to cover method of 
DISCOUNTS 

2102l· l 1.75 8Tl3 1.50 Total Order Deduc1 
2114 9.50 8H3 1.50 shipp ing. Orders over S l OO (U.S.) will be shipped air no charge. 

$35 . S99 10% 
TR16028 3.95 8124 2.00 Payment should be submitted with order in U.S. dollars. 
TMS 4044· 9.95 8T97 1.00 All I C's Prime/Guaranteed. All orders shipped same day received. 

$100 . $300 15% 

21078-4 4.95 S301 · SlOOO 20% 
8080 8.95 2708 9.50 

Phone (714) 278-4394 Barclay Card I Access I American hpress I ~nkAmeriurd I ViSil I MasterCharge 8212 2.95 280 PIO a.so 
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NEC 

~31 
The legal use of ameteur radio 
trensmitting equipment requires en 
amateur license. Therefore, It is the 
policy of this organization that 
ameteur radio transmitters, 
transcehters end amplifiers be sold at 
retail only to parsons who can show 
that thay ara properly licensed to 
oparata that equipment. 

JUST TELEPHONE YOUR CARO NUMBER OR 
SEND YOUR CHEQUE WITH ORDER 

!:! m 
01-8641166 01 -422 9585 

MICROWAVE MODULES 
MMC70 4m. Converter ... ... £20.25 

£22.50 
£27.00 
£31.50 
£31.50 
£33.75 
£66.96 
£27.00 
£85.32 

MMC 144/ 28 LO 2m. Convener 
MMC32/ 28 70cm. Converter ... 
MMC! 296/28 23cm. Convener 
MMC! 296/144 23cin. Converter 
MMV1296 23cm. Tripler ... 
MMDOSO 50 MHz Coun1or .. . 
MMD500P Prescalcr .•. ... .. . 
MMD500P 500 MHz Coun1er .. . 
MMT432/28 70cm. Transverter 
MMT432/ 144 70cm. Transverter 
MMT 144/28 2m. Transverteo 

£133.88 
£169.88 

£88.87 

JAYBEAM 
4M ANTENNAS 
4Y / 4M 4 el. yagi .. 
PMH2/ 4M 2 way harness 
2MANTENNAS 
C5/2M 5 dB collinea1 . . 
SY / 2M 5 el yagi 
8Y/2M 8 el. yogi 
10Y/2M 10el.yagi .. 
PSM 10/2M parabeam 
PVM 14/ 2M parabeam 
5XY/2M 5 el. •'d yagi .. 
8XY/ 2M 8 el. x'd yogi '. 
10XY /2M 8 el. x'd yagi 
PMH/2C Circular harness 
04/2M 4 el. quad 
06/2M 6 el. quad 
05/ 2M el. SIOI • . 
08/2M el. slo1 . . . . 
SVMK/2M vertical slol i i 
UGP/2M ground plane 
H0/2M halo head . . 
HM/ 2M halo + mas1 .. 
PMH2/ 2M 2·way harness 
PHH4/2M 4·way harness 
70cm. ANTENNAS 
D8/70cm. 8 el . slo1 . • 

.. £12.65 ((2·00) 
£8·35 (75p) 

.. £30·96 (£2·00) 
£7-70(£1 ·00) 

.. £10·00 (£1·00) 

.. £21 ·32 (£1-50) 

.. £25·37 (£1-50) 

.. £3M 6 (£2·00) 

.. £15·97 (£1-50) 

.. £19·91 (£2·00) 
£26·25 (£2·00) 
£5·00 (50p) 

£16·31 (£1'50) 
.. £21'71 (£2·00) 

£13·61 (£1-50) 
.. £18·22 (fl-50) 

£3·83 (fl·OO) 
£7·03 (£1 ·00) 
£3·26 (75p) 
£3·88 (75p) 
£6·80 (75p) 

.. £16·34 (£1 ·00) 

PBM 18/70cm. Parabeam 
MSM4S/70cm. Mullibeam .. 
MSMS8/70cm. Mul1ibeam 
12XY / 70cm. 12 el. x'd yagi 
PMH2/ 70cm. harness .• 
PMH4/70cm. harness . • 
C8/70cm. 8dB colinear 

£15·47 (fl-50) 
£18·56 (fl-50) 
£21 ·65 f£2·00) 
£28·97 (£2·00) 
£29·70 (£2·00) 
£5·00 (50p) 

£12·26 (£1 ·00) 
£39·07 (£2·00) 

Opposite South Harrow Tube and Bus Stations 

YAESU PRICE LIST 
FT101E £515.00 
FT IOI EE £498.00 
FV!OlBVFO £SO.SO 
SP!Ol B speaker £17.60 
FR101S £395.60 
FR1010 £493.50 
FR101SDig £481.00 
FR10100ig £573.60 
FL101 £410.00 
FT200B £325.00 
FP200BPSU £69.00 
FT221R 057.00 
FT225R £487.50 
FT225RD £535.00 

counter £61.00 
memory £88.00 

FT227R £202.00 
FT301 £515.00 
FT3010 £588.00 
FP301 PSU £96.00 
FP301 D delu<e PSU £153.50 
1'11301 VFO £80.00 

SERVICES 
194A Northolt Road 
South Harrow, Middx 
London. Tel : 01 -864 1166 

(FREE DELIVERY) 

FL2100B £307.00 
FT9010 £737.50 
FT901DE £737.50 
FT901DM £853.50 
FP4 AC PSU for ET227R 

and FT7 01.00 
FT7 £318.00 
· yo100 £150.00 
· yo301 £167.00 
'YO!Ol £162.75 
"YP150 £52.00 
YC601 [115.00 
FL110 £123.00 
FRG7 £182.40 
FRG7000 £324.00 
YD844 desk mic £18.00 
Y0846 hand mic £7.60 
YH55 £8.75 
QTR24 (15.60 

• These ilems add VAT 8% 
01hers 12!% 

PRICES SUBJECT TO CHA NGE WITHOUT NOTICE 

Vil 
YAESU v 

ROTATORS 
(inc. Carr. plus VAT) 

A!l20 Lighl VHF/ UHF £34.00 
AR30Lighl VHF/ UHF £41 .00 
AR22VHF Lighl HF £43.00 
AR40VHF Ligh1 HF £47.50 
AR33 Deluxe conuol ' 40 

BTI Medium dutV 
Cl44 Medium duly 
HAM II Heavy duly 
2010/ 220 Au1oma1ic 
~030 Memoma1ic 
BEARINGS 

£59.00 
£79.59 
£95.00 

£129.00 
£43.50 
£48.00 

CD562 COE (up 10 2" and 
11") ............ £5.00 

RZ100 S1ollo (ballracc) 
... ... ... ... £10.00 

ICOM 
IC215E 

l-~~~~~~~~~~~~~~~~~~~~~~~~ IC202E 
£141.00 
£150.00 
£192.00 
£176.00 
£244.00 
£352.00 
£488.00 

RF Power M eters 
JD110 single meter 10 & 

l()()w 1· 5-lSOMHz £11.74 
Reace UH74 single me10r 

!!Mo FSD 432, 144 £14.27 
Hanson F560M 20-200w 

FSD 50- ISOMHz £26.37 
Leader LPM885 thru·line 

watl me1er/ SWR 20, 
200, 10()(),o; 1 ·8- 54 £48.31 

SM L SWR25 twin me1er 
3·5-150MHz £11.30 
All include VAT & Corr 

Antenna Tuning Units 
Dentron MT3000A 10; 

160f'.A continuous 
3Kw £366.00 

Leeder lAC895 10-8) 500olll 
SWR/fWR/ATU 

MFJ10 18lm 2D>w 
toroidal 50239 aocketa 
15010 2 variables 50239 
900 3 veriables 50239 
ssn random wire 
SST2 ultra tuner 
Amcomm 200 ultra tuner 

S0239 complete with 
PL259 plugs 

£91.00 

03.00 
£39.60 
£26.60 
03.50 

£33.50 

All include VAT & Carr 

QM70 
70/ 28 MHz Converter . . 
144/28M Hz Converter •. 
432/ 2SMHz Converter .. 
4321144 MHz Convener 
432+434/28 MHt Converter .. 

Crystal Filters 
YF107H600 10· 7MHz S 

pole CW £20.25 
YFJOH350 3179·3KHz 8 

pole CW £20.25 
YF30fC13·179MHz6pOle 

cw £20.25 
YF107F2.4 10· 7MHz 6 pole 

SSB £20.25 
YF!IOF 9MHz 6 pole 

AM/ FM £20.25 
YF90H12 9MHz 8 pole 

AM/ FM £20.25 
YF90H2.4 9MHz 8 pole 

SSS £20.25 
YF90H600 9MHz 6 pole 

cw £20.25 
YF107H2.4 10· 7MHz 8 

pole SSS £20.25 
YF107F12 10• 7 6 pole 

AM/ FM £20.25 
Carrier crystals HC/18U £2.25 

I'll include VAT & Calf 

TOS Pip Tone for 
SSS/144MHz; con· 

nec1S 
into mic lead [7.05 

2m Pre Amp SD306 low 
noise excellent cross 
mod performance £7.05 

Post + Tu paid everywhere 
£16·50 
£16·50 
£22·00 
£22·00 
£26·00 

432+ 434/ 144 MHz Converter .. .. £26·00 
£62·00 
£52·00 
£79·00 
£93·00 
£45·00 

2S/70 MHz 2 Well Solid Slate Transverter .. 
2S/ 144 MHz 2 Wall Solid Stale Transverter .. .. .. 
SUCCANEEA 28/1 44 MHz 15 Wall Solid Stale Transverter 
SCORPION High Power 28/1 44 MHt Transverter 
40/ 50 Wan 144 MHz Linear Amplifier 
COUGAR 144/432 MHz FM Transverter 
COBRA 144/ 432 MHz FM Transverter 

£65·00 
£73·50 

IC 202S 
IC240 
IC240wilhscan 
IC 245E 
IC211E 
Plus 12i% VAT 

Multi Ul 70cm mobile £221 
Mulli 11·2m mobile £184 
Mulli 2700 Fm/ssb. Tx/rx£435 

+ 12!% VAT 

SMC 
MONITOR 

SCOPE £69+ 8% 
DELIVERY FREE. 

* * * FOR V ISITORS TO 
LONDON 
PLACE YOUR ORDER BY 
PHONE 
wE·u DELIVER TO YOUR 
HOTEL OR MEET YOU ON 
DEPARTURE. AND 
ACCOMPANY YOU TO 
THE LANDING OFFICER 
TO ARRANGE CARRIAGE 
OF YOUR PURCHASE. 

* * POWER SUPPLIES 
SWR BRIDGES. 
ETC .. ETC .. ETC. 

* 
SECURICOR - HIRE PURCHASE - ALL EQUIPMENTS SERVICED 
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ANATEUR RADIO 
EXCHAllGE 

Proprietors: Brenda Aptaker. Bernard Godfrey ( G4AOG) 

Buying, selling. or just browsing, come to the friendly shop on the corner 
for the most comprehensive stock of new and secondhand amateur equip­
ment in the country. You' ll be glad you did, because the welcome's always 

CPU2500R 
25W 2m Transceiver 

CPU2500RK 
25W 2m Transceiver 

CPU2500RS 
lOW 2m Transceiver 

CPU2500RKS 
lOW 2m Transceiver 

FT-202R 
hand-held lW 
Transceiver 

FRG-7 
General Coverage 
Receiver 

FRG-7000 
Digital General 
Coverage Receiver 

FOK 
Multi SOOD 

25W FM synthesised 
2m transceiver 

Quartz 16 
2m FM transceiver 

Mu lti U11 
70cm transceiver 

TM56B 
2m monitor receiver 
with scan· 

warm .•• j ust like Brenda's coffee! 

VAESU-MUSEN 
FR-101 

Series 160-2m Rx 
FT-101E 

Transceiver 160-lOm 
FT-101EE 

Transceiver 160-l Om 
(less processor) 

FT-101EX 
Transceiver 160-lOm 
(less processor and 
12v supply) 

FT-200 
Transceiver 160-1 Om 

FT-227R 
Tx 2m with 1 MHz scan 

FT-901 
Series (all models) 

KW 

E-Z Match 
107 Antenna Tuning 

System 
109 Antenna Matching 

System 
(high power) 
Dummy load 

FT-7 
lOW mobile HF Tx 

FL-110 
Linear for above 

FP-4 
AC Power Supply 
12v out 

FT-225 
Series 2m FM/ AM/ 
SSB Transceiver 

FT-301 
Series HF 
Transceiver 

FL-21008 
HF Linear Amplifier 

plus all other Y AESU 
products 

ICOM 
IC-215 portable 2m FM Tx Rx 
IC-202 portable SSB 2m Tx 

Rx 
IC-402 70cm portable SSB 

Transceiver 
IC-240 synthesised 2m FM 

Transceiver 
IC-280E synthesised 2m FM 

Transceiver digital 
plus memories 

IC-701 HF Transceiver 
IC-245E FM/SSB 2m Tx Rx 
IC-211E All mode 2m 

synthesised Tx Rx 
IC-RM3 Remote control 

micro-processor 
keypad 

MICROWAVE MODULES and QM 10 
Full range of converters. transverters, counters. 

pre-scalers, linear amplif iers. etc. 

A.S.P., BANTEX, G-WHIP, HY-GAIN, 
JAYBEAM. MOSLEY. 

Antennas. beams. whips. rotators. etc. 

SPECIAL FOR ALL FRG-7 OWNERS 
Modification kits available now for narrow-band SSB filter as 

described in RADIO COMMUNICATION. July. plus step-by-step 
instructions. 

PHONE FOR DETAILS 

OF CURRENT STOCKS AND PRICES, 

NEW AND SECONDHAND 

CLOSED WEDNESDAY, BUT USE OUR 24-HOUR ANSAFONE SERVICE 

EASY TERMS UP TO 
2 YEARS 

CREDIT SALES 
BY TELEPHONE 

INSTANT HP FOR 
LICENSED AM ATEURS 

So easy for Overseas Visitors-just seven stops from Heathrow­
or phone your order and let us deliver it t o you at the Airport. 

2 NORTHFIELD ROAD. EALING. LONDON W13 9SY. Tel : 01 -579 5311 
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P.M. ELECTRONIC 
SERVICES 

PROFESSIONAL 

CRYSTAL SERVICE 

VAT-PRICES EXCLUDE VAT; FOR YOUR CONVENIENCE THE VAT INCLUSIVE PRICE IS SHOWN IN BRACKETS 
OVERSEAS ORDERS fine. Eire and Channel lslesl NO VAT CHARGEABLE. 

2M TX & RX CRYSTAL AVAILABILITY & PRICE CHART 
CRYSTAL 
FREQUENCY 

~ i!i RANGE 
USE (TX or 

~ I ~ ~ ~ i 
... 

! 
=> ... 

~ ~ => ! and HOLDER 

I s !il ~ i ~ Ii! I! 
OUTPUT j i ~ ~ ~ I • i i ~ ~ FREQUENCY 

144.000 e e e • e e • e e e • e e • 144.4 (433.21 a e a e e b e e e • • e e e 
144.480 • e e e e e e e e e • e e e 
144.800 d e e e e d e e e d d e e e 
144.850 e e e • • e e e e e e e e • 145.000/ROT a b a e c a a a b a a b· c • 145.025/ RlT a b a e e a e a e • e e e e 
145.050/ R2T a b a e • a e a • e • • • • 
145.075/ R3T a b a e e a e a e • e e e e 
145.100/ R4T a b a e e a e a • • • e e • 145.125/ RST a b a e • a e a e e e e e e 
145.150/ RST a b a • e a e a e e e e e e 
145.175/ R7T a b a e • • e a e e e e e e 
145.200/ RST a b a e e a • a e a a • c • 145.300/ $12 e e • e • • • • e • e • • • 
145.350/ S14 e • c e • c c c e c c • • e 
145.400/ $16 e e e e e e e e e e • e· e e 
145.425/ S17 e e e e e e e e e e e .. e e 
145.450/ $18 e e e e • • e e e e e e e • 145.475/ $19 " e e e e e e e e e e e • e 
145.500/ $20 a b a c e a a a b a • b c e 
145.525/ $21 a b a c e a a • e a a • c e 
145.550/ $22 a b a c c a a a • a a e e e 
145.575/ $23 a b a c c a a a e a a e c e 
145.600/ ROR a b a e c • a a e a a • c e 
145.625/ RlR e e e e e e a e • a a e c e 
145.650/ R2R e e • c • e a e • • a e c • 
145.675/ R3R • e • c c e a • e a a e c • 145.700/ R4R e e e e c e a e e a a e e e 
145.725/ R5R e e e e e e a • • a a • e e 
145.750/ R6R e e e c c e a e e a • e c e 
145.n51R7R e e e c c • a • e a a e e e 
145/800/ RSR a b a e c a a a e a a e c e 
145.950/ $38 a e e a e e • • e a • • e e· 

Prleu: !al £1.96 (£2.191, (bl £2.321£2.Sll. !el £2.801£3.151 Id) and lei £3.201£3.601 
AVAILABILITY: fal. lb), le) and ldl stock items normally available by return lwe 
have over 5(X)() items in stockJ. (e) Four weeks normally bul it is quite posslble we 
could supply from stock. N.B . Frequencies as listed above but in alternative holders 
and/or no s1oek loadings are available as per code (el. 
ORDERING: Whan ordering please quo10 111 Channel, (2) Crystal frequency, 131 
Holder. 14) Circuit conditions fload in pfJ. If you cannot giva these. please give make 
and model of equipmen1 and channel or output frequency required and wa will ad· 
vise if we have details. 

JAPANESE ANO AMERICAN EQUIPMENTS 
With tho ever-increasing populariry of Japanese equipments we have further ex· 
panded our range of stock crystals. We can now supply for YAESU FT2F. FT2FB. 
FT2 Auto, FT224, most of tho ICOM range and the TRIO· KENWOOD range. We 
can also supply from stock crystals for tho HEATHKIT HW202 and HW17A. 

YAESU FT221 CRYSTALS NOW IN STOCK. ALL AT £2.80 (£3.151. All popular 
channels- For repeater use advise xtal frequency required as earlier models have 
different shift xtals to later FT221R. We can also supply the crystal to give NORMAL 
"'tune to RX" working as FT221R. For 70cm we can supply the 1.6MHz shift xtal for 
direct use with a MICROWAVE M ODULES MMT432/ 144whieh we can supply for 
£151.00 1£168.88). SP ECIAL OFFER: If ordered with transverter 70cm shift crystal 
FREEll 

BURNS ELECTRONICS 
We are the Nonhem Appointed Agents for BURNS KITS etc. and can supply many 
of their products from stock. 

MODULAR COMMUNICATIONS SYSTEMS 
For tho RTTY enthusiast we can recommend and supply 1he " MCS" range of pro· 
duCIS. This includes terminal units. AFS koyers. magnet drive<s for TTL interface. 
telegraph distortion measuring adaptor. RTTY audio processor, power units, etc. 
For the CW man we have the " Mes·· CW filter which gives three stages of active 
filtering. Please send S.A.E. for full details of the " M CS" range. 

ANZAC MD·108 DOUBLE BALANCED M I XER 
· 5-SOOMHz supplied with full delllils for only £5.96 1£6.43). 

CRYSTALS FOR THE BRITISH 70CM CHANNELS 
Due to the much higher multiplication involved 13 times that on 2ml all our stock 
70cm crystals are to much closer tolerances 1han our standard amateur range. 
We are stocking the following channels RBO !434· 60/ 433• 001. RB2 
(434·66/433·051. RB4(434·70/433·10). RBS (434 · 75/ 433· 15). sua 1433·20), RB10 
(434·85/433·251. RB14 (434 ·95/433·351. SU181433·451 and SU201433·501- TX 
and RX for use with: PYE UHF Westminster (W15UI, UHF cambridge (UIOBI • 
Poeketfone !PF1 I and STORNO COL/COM 662 all at £2.32 !C2.611. For 1he U450L 
Base Station we have the TX crystals for all the above channels 12.32 !C2.61 I. The 
RX crystals for the U450L Base Station, together wilh the TX and RX crystals fonhe 
remaining SU channels !SU12- 433·:JO.RTTY, SU16-433·40and SU22-433·551 for 
all the above equipments ere available at £3.20 ((3.601 to amateur spec or (4.20 
1£4.721 to same spec as stock items. Delivery approx. 4 weeks. 

.... CRYSTALS FOR 70·26MHz- HC6/ U 
TX8·7825MHz and RX6·7466MHz or29·7800MHz 12.32 (£2.611. 
10·246MHz "ALTERNATIVE" f .F. CRYSTALS-£2.32 (C2.61l. For use in Pye 
and other equipment with 10·7MHz and 455kHz 1.F.s to get rid of the "'birdy' " just 
above 145·0MHz. In HC6/U, HC18/U and HC25/U. 
CRYSTAL SOCKETS-HC6/U. HC13/U "nd HC25/U flow 1010) 16p each 
118pl. 10p P. & P. per order IP. & P. free if ordered with crystals). 

CONVERTER/TRANSVERTER CRYSTALS-HC18/U 
All at £3.00 1£3.371, 38·6666MHz 1144/28), 42MHz 170/281, 58MHz 1144128>. 
70MHz 1144/4), 71MHz 1144/ 21. 95MHz 1342/ 52), 96MHz 11,296/ 432/ 144). 101MHz 
1432/281. 101·50MHz (434/ 281, 105·6666MHz 11.296/ 28) and 116MHz 1144/281. 

CRYSTALS MANUFACTURED TO YOUR SPECIFIC REQUIREMENTS 
Prices shown are for one off to our amateur specs; closer tolerances are available. 
Please send us details of you1 requirements. 

A tow frequency fundamentals: 
Adj. tol,;,50ppm 

6·0 to 19·999 kHz, £28.121£31.631 
20 10 29·999 kHz. £17.75 ((19.971 
3Q to r.9·999 kHz, £15.61 (£17.451 
60 10 79·999 kHz, £12.41 (£13.961 

Temp. tol.,.100ppm o 10 70°C . 
80 to 99·999 kHz, £7.30 (£8.211 

100 to 149·99 kHz. £6.68 1£7.511 
150 10 499·99 kHz, £§,~ 1£6.971 
500 to 799·99 kHz, £7.30 (£8.21 ) 

B Mid frequencies: 
Adj. tol.,.30ppm Temp. tol.z 30ppm 0 to 60° C 

800 10999·9 kHz Fundamental. . . . • . . .. . . . • • , . . .. . . . .. . .. . . . .. £9.50 1(10.691 
l·Oto 1·4999MHz Fundamental .. •. . . .••..••.•..•....••....•. £9.40 ((10.571 

• 1 ·S to 1·9999 MHz Fundamen1al ... . ........ . . . . .. .. . . . . . . . . .. £3.95 1(4.441 
"2·0 to20·999 MHz Fundamental • •• . •• . , . . . . . . ... .. ... . . .. . .. , £3.36 1£3.781 
21 to24·999MHz Fundamental •••• . . • •• .. •• , . . . • • •. .• . .... . • . £6.48 1£7.291 
251027· 99MHz Fundamen1al . .•••. • •••. . • .. ... .. •. . • . .• . . .•• £8.90 1(10.01) 
~ _!0_30_ ~H_! ~U!!_d.!!_"2!'~'!!_ ·..:.·..:. ·..:.·..:.·..:. ·...:.·..:.·..:.·..:.:..:. ·..:.·...:. :..:.·..: :..:.·..::..:.·£.!..:&! if!P~J: 
•15to20·9999 MHz 3rd Overtone ... . . . .. . • .. •..•.. . • •. . .• . . .. . £3.95 1£4.44) 

~12~ ~ ~~~"!. ~<::t~n.! :..:.:..:.:..:. :..:. :..:. :..:. :..:.:..; :..:. :..:. :..:. :..:. :..:.:..:. :..:.:..:. :..:. :...~~ _IP.:?~ 
'60to62· 999 MHz 5th Overtone • . ...•. . . •.. . . . . .•. . •. •.. . .•.. . £3.95 1(4.441 
•53 to 105 MHz 5th Overtone . .. .. . . .. ... . . .... . .. . . ... ... .. . .. £3.36 1£3, 78) 

C High frequencies: 
Adj. to1.UOppm Temp. tol.:i:30ppm - 10 10 60' C. 

105 to 160 MHz. £6.48 1£7.291 180 to 250 MHz. £10.54 1(11.861 

Delivery• normally 4/6 weeks - all other frequencies 6/8 weeks. 
Holdel'I all low frequencies are in HE13/U or similar- otherwise supplies in HC6/ U. 
HC18/ U and HC2S/ U are available at frequencies above 4MHz. HC17/ U (same pins 
as FT243) available at 25p (28p) extra on above prices. 
Unless otherwise specified. fundamentals will be supplied to 30pf circuit conditions 
and overtones to series resonance. 

TEST EQUIPMENT FREQUENCY STANDA RD CRYSTALS 
100l<Hz in HC13/ U and 4551<Hz in HC6/ U, £2.96 1£3.191. 
!MHz and SMHz in HC6/ U and lOMHz and 10· 7MHz in HC6/ Uand HC25/ U, £2.80 
(£3.021. 

CRYSTALS FOR PROFESSIONAL USE 
We can supply crystals to most commercial and MIL specifications, with an express 
sel\lice for thal urgent order. Please send S.A..E. for details or telephone between 
4.30-7pm and ask for Mr. Norcliffe. 

CRYSTALS FOR LARGE QUANTITY COMMERCIAL USERS 
We can supply crystals for commercial use, e.g. TV or computer crystals, elc. at 
very competitive prices. Please let us know your requirements 

EXPRESS SERV ICE 
Many rypes of made·to-order crystals are available on our " EXPRESS 
SERVICE" - with delivery of three days on our class "'A"' SOl\lice. Telephone or 
Telex for details. 

TERMS: CASH W ITH ORDER-M AIL ORDER UNLY - S.A.E. W ITH ALL 
ENQUIRIES-PRICES INCLUDE P. & P. (BRITISH ISLES! EXCEPT W HERE 
STATED-OVERSEAS CHARGED AT COST. 

2 ALEXANDER DRIVE, HESWALL, WIRRAL. MERSEYSIDE, L61 6XT 
TAI; 051·342 4443 Csbles: CRYSTAL, BIRKENHEAD. Telex: 627371 
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NEW! THE 11INTELLIGENT" RF SPEECH PROCESSOR 
THE FIRST FULLY AUTOMATIC RF SPEECH PROCESSOR 

WITH CALIBRATED PUSH-BUTTON CONTROLS 

No manual input-level control required * 
* Instant selection of 0, 6, 12, 18, 24 or 30dB of true 

rf clipping for maximum talk-power enhancement 

* Unique "TONE" 
adjustment 

button simplifies transmitter 

* * 

LO/HI microphone impedance matching 

Connects between microphone and transmitter 

Internal or external supply only 15mA at 6 to 16V 

* Eight !Cs, eleven transistors, three LEDs 

* Elegant appearance complements any rig 

PUSH-BUTTON CONTROL 
Model ASP sets remarkable new standards of performance and ease of operation 
for speech processing CQuipment. As well as providing the genuine 6 to 10d8 of 
talk power improveme01 without harmonic distonion which has made our Univer· 
sal RF Speech Clipper world famous. Model ASP adds the ultimate convenience 
of instant push·button selection of the degree of RF processing. This ranges all 
the way from 0 to 30dB in 6dB steps. 

Input level adjustmentS or meter watching are completely eliminated and the 
automatic control system ensures tha1 you atways get exactly the amount of pro· 
cessing thar you want despite changes in voice level. or even despile changes in 
microphone. 

With Model ASP you simply select the processing to suit conditions: 0 10 SdB 
for semi-local wor1<: 12 or 18dB for DX wor1<: and 24 or even J()dB for when t~e 
going is really rough. 

UNIQUE SET-UP AIO 
Having eliminated input setting controls. Model ASP goes even funher and 
simplifies the sening of the transmitter microphone gain. Simply press the 
"TONE'' button and the unil generates a sine wave with 1he same peak· to· peak 
amplitude as the processed speech output. Once your transmitter mic. gain {or 
the preset output level control on the back of Model ASP) is set to give the 
desjred peak P.A. current using this tone, It wt!! be virtually impossibte to over· 
drive the uansmitter or to radiate a bad signal. 

The result is that you can atwavs rest assured that your signal is exactly as you 
want it. without the need to watch meters or to carefully control your voice level. 

TWO PROCESSORS IN ONE 
Model ASP really consists of MIO processors in one case. The first is an audio pro· 
cesso1 and the second is a true RF clipper. 

The audio processor i.s not Intended to give any compression or talk-power 
enhancemer:it: its job is instead that of an intelligent and unobtrusive yet thorough 
au1cmatic peak-level adjustor which ensures that the subsequent AF processor 
always has an accurately defined peak· to·peak input level . II is exclusively the job 
of the RF processor to boost the talk power. 

PROVEN RF C(IPPING TECHNIQUE 
The main processor uses the well-proven AF clipping techniQue which has been 
so successful in our Models RFC and RFC/ M . A high·qualiry SSB signal is 
generated at 6()kHz using the phasing 1echnique because of its smooth frequency 
response and its long-term reliabiliry. This SSB is then clipped, filtered, and 
demodulated back to audio. The result is an increase in the average to peak 
voltage ratio of the speech waveform yet w ithout harmonic distonion. 

Unlike some AF or RF compression systems which make you soond louder 
without improving your readability. uue RF clipping actually inc1eases the in­
telligibility of speech in noise. This effect acts in addition to the simultaneous in· 
crease in your average power level. 

AOVANCEO AUDIO PROCESSOR 
The audio processor has the demanding job of maintaining a constant peak·to· 
peak speech amplitude despite wide variations in input level and yet without in· 
ttoducing any audible side effects. The circuit has been espedalty developed for 
this specialised purpose and Is highly sophisticated. It involves detoction of both 
positive and negative speech peaks to allow for the mari<ed asymmetry of many 
speech waveforms. and a five second 'hang' timo after speech ceases so that the 
background noise remains constant during speech pause. So that the circuit is 
not fooled into a long-tenn gain reduction by loud transients (such es from drop­
ping the microphone! dual time constants are used in the control loop together 
with special logic circuitry to discriminate against non·speech sounds. 

ACCURATE CONTROL 
As well as being highly convenient to use. Model ASP gives a far more accurate 
control of the degree of AF processing than processors which rely on the operatot 
controlfing his voice level to "talk·up" a meter toa desired reading. Moreover, the 
self· control needed for the latter method all too often evaparates in the excite· 
ment of DX operating. With Model ASP on the other hand, you can afford to get 
excited; the automatic control continues to look after your signal while you con· 
cennete on the operating. 

FULL MONITORING 
Even a control system with the wide range of Model ASP has its limits and three 
light~emining dk>des are provided so that you can confirm at a glance that your in· 
put Is within bounds. If your voice level is too low. the "LO" tamp will stay on. If 
your voice level is within the correct range the "OK" lamp comes on instead, aod 
after a few seconds of speech (during which the processor will ··re.am" your voice 
level} it will stay on for about f ive seconds after you stop talking. This rep1esents 
the "hang" time of the pre-processor. If both "LO" and "OK" lamps go off 
together your input Is 100 large. 

As a further refinement, the "SPEECH" lamp should stay on only while spee<:h 
sounds are present. If it stays on between words there is too much background 
noise at the microphone for good inlelligibility, and you should talk closer to it. 

PRICE: £66.00 plus VAT 103.13 totafl. Including postage IUK only!. 
AVAILABILITY: Ex·stock. 

AU OUR OTHER PRODUCTS ARE AVAILABLE AS NORMAL-SEE PREVIOUS ADVERTISEMENTS 

:> ~~~~,~ ... ~.~':!~.i;;t:~~~ ... ~_:~c 
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S.E.M. PO BOX 6. CASTLETOWN. ISLE OF MAN. TEL: MAROWN (0824 861 m 
INCREASE YOUR 2 METRE RANGE .. I wish I'd had one years ago." 
.. Your pre-amps are the best, bar none." 

THE SENTINEL2 METRE POWER AMPLIFIER/PRE-AMPLIFIER 
can do the same !cir you. The selected FET pre-amp provides a noise 
figure lower than the averaqe transceiver. and ample iiain to overcome 
the • receiver noise. Please note that a neutralised J . FET is used 
because they gave a better noise figure than MOSFETS. 

The transmit amplifier now uses the latest generation, internally 
matched, mismatch protected stripline transistor, providing four 
times power gain. e.g . 12W in, 48 Watts output . The amplifier is 
linear for use on all modes using a power transistor biasing circuit 
which provides excellent linearity. An r.f. operated relay is used with 
a delay suitable for use on all modes and the relay can also be 
operated by the transceiver relay. Price: £59.62. IN STOCK. In stock 
without the pre-amp for £49.50. Yes, they do work with FT221s and 
TS700s. 
SENTINEL AUTOMATIC PRE-AMPLIFIERS Thousands of these 
are in use; and produce astonishing results w ith the typical 
transceiver. RF switching is used to fit directly in the co-ax to your 
aerial, suitable for all modes. Note that these use a J-FET w hich gives 
a better noise figure than MOSFETS. 

2 metres is £17.35° IN STOCK 
70 ems is £20.25• IN STOCK 

SENTINEL STANDARD PRE·AMPLIFIERS Same as the Auto but 
without the r.f . switching. 

2 metres is £10.85° IN STOCK 
70 ems is £13.50° IN STOCK 

THE FAMOUS PAJ 2 METRE PRE-AMPLIFIER Size about one 
cubic inch to fit inside your transceiver. Price: £6.90 IN STOCK. 

AND NOW THE PAJno Printed circuit board for 70cms use. Size: 
li" x 1 i" x t" deep. Price: £9.00 IN STOCK. 

H.F. PRE-AMPLIFIERS Now that 15 and 10 metres are opening up, 
these pre·amplifiers are really coming into their own, compensating 
for the drop in receiver gain on these bands. Used with a short aerial, 
they make a very effective ACTIVE AERIAL. And they are ideal for 
OSCAR. They are wideband, 2-40MHz, 15dB gain. 

THE SENTINEL AUTO H.F. PRE-AMPLIFIER Wrth a change-over 
relay which is operated by your transceiver relay for direct connection 
in your aerial co-ax. Price: £12.94° 1111 STOCK. 

THE SENTINEL STANDARD H.F. PRE·AMPLIFIER Same circuit as 
above but less the relay. Price: £9.00* IN STOCK. 

S.E.M. Z MATCH To overcome your matching problems. Handles 
15-5000 Ohms. BALANCED OR UNBALANCED. S0239 and 4mm ter· 
minats for co-ax or wire feeders. And rated up to lkW. Price: £39.44 
IN STOCK. 

SENTINEL D.G. MOSFET 2 METRE CONVERTERS 
SENTINEL X D.G. MOSFET 2 METRE CONVERTERS 
SEM 70 70CMS TO 2 METRE CONVERTERS 
SENTINEL 70 70CMS TO 10 METRE CONVERTERS 
SENTINEL TOP BAND CONVERTERS 

Price: £20.25 
Price: £24. 75 
Price: £20.25 
Price: £22.50 
Price: £20.25 

EUROPA C The most advanced transverter that you can get. Price: 
£112.50 IN STOCK. 

• S0239 sockets available on these units at an extra cost of £1.69. 

Circuits and instructions provided with equipment. 
All prices include VAT and delivery. 
For more details of any of our equipment, please ring or write. 
12 months guarantee. To order: CWO or credit card. Just phone your 
credit card number. 

A small selection from the Heathkit Catalogue. 
Send for your copy now. 
This is just a small 

selection from the Heathkit 
Catalogue - packed with 
more than 200 top quality 
kits for radio and electronics 
enthusiasts. 

HR 1680 ssB/ CW Receiver * High performance. * Built-in AC power supply or external batlery operaflon. * Excellent sensitivity. * Complete 80· 10 metres coverage. 
HW-8 QRP CW transceiver 

40 PAGES 
PACKED WITH 

COLOUR 
10% off catalogue price when 

purchased before 15th Dec 1978. 

HW-101de·luxe5 band lranceiver. 
HP-238 fixed slat ion AC power supply for 
HW· IOI. 
HP-138 mobile power supply for HW-101. 

10% off catalogue price 
when purchased before 15th 
December 1978. 
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.--------------· I Send for your Heathkit Catalogue! I To: Heath (Gloucester) Limited, Department RC128 .. Bristol Road, Gloucester GL2 GEE. 
Please send a copy of the Heathkit Catalogue.) enclose 20p in stamps. 

I N.B. If you are already on the Heathkit mailing list you will automatically I receive a copy of the latest catalogue without having to use this coupon. 

I 

~ "'"" mJ :tl!tiMfo·; 
The world's 

biggest producers 

I 
I 
I 
I Na me of electJoonic kits. 

I Address ~ I . ~ . 

L Registered number 606177 ·.: · "I ---------------- . . There are Heathkit Electronics Centres at 233 Tottenham Court Road, 
London (01-636 7349) and at Bristol Road, Gloucester (Gloucester 29451). 
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mllCROWAVE ffiODUlES lTD 

DID YOU MISS IT AT LEICESTER?? 
OUR NEW HIGH POWER 432MHz AMPLIFIER. • • 

• 100WATTS MINIMUM OUTPUT 
10dBMINIMUM GAIN 

• FULLY PROTECTED AGAINST POOR LOAD 
VSWR, OVERHEATING AND EXCESSIVE 
OR REVERSE SUPPLY RAILS 

• EQUIPPED WITH RF VOX AND MANUAL 
OVERRIDE 

• SUPPLIED WITH POWER LEAD AND ALL 
CONNECTORS 

SPECIFICATION 

Power Gain 10 dB minimum RF input connector : 50 ohm BNC 

Power Output 100 watts RMS output@ 1 dB compression RF o ut put connector : 50 ohm 'N' type 

Power Input 10 watts nominal for 100 watts output Weight 4 kg (8 lb. 13 oz.). 

Frequency Bandwidth : 435 MHz ± 15 MHz @ - 1 dB 

Power Requirements : 12.5 V nominal @ 20 amps for 100 
watts output. 13.8 V maximum 

Overall Size 315 x 142 x 105 mm 
112ix5~x4~H) 

Delivery from •tock Price £247.50 inc. VAT 

DESCRIPTION 
This solid state 432MHz linear power amplifier. MML432/ 100, is in­
tended for use with any existing 432MHz equipment having an out· 
put power of 10 wattS. When used in conjunction with such a drive 
source this linear amplifier will provide a power output of 100 watts 
minimum. 

The inclusion of the latest state of the art power transistors (each of 
the final transistors being rated at 145W dissipation), guarantees a 
highly reliable and ultra·linear unit which is suitable for all modes of 
operation. (SSB, FM, AM, CW, RTTY and TV). 

The amplifier utilises recently developed matching techniques w hich 
allow safe operation even when improperly subjected simultaneous­
ly to 50% overdrive and a supply voltage of 15V. 

However. as a funher safeguard against damage to the final tran­
sistors, protection circuitry has been included to shutdown the unit 
In cases of poor load VSWR, overheating, and excessive or reverse 
supply rails. 

By means of an internal RF vox circuit the linear will automatically 
switch onto transmit when 432MHz drive is applied to the input 
socket. However. this facility may be overridden by the application 
of an earth to the phono socket located on the rear panel. This may 
be achieved by connection to the transceiver PIT switching line. 

An integrated circuit network provides a well·regulated bias supply 
for the final transistors, and each transistor is individually thermally 
tracked against ambient temperature variation and operational 
temperature rise. 
All RF circuitry is constructed on high quality double-sided TEFLON 
PC board and the use of broadband stripline techniques gives the 
unit a bandwidth of 420-450MHz, without the need to re-tune. 

The unit is housed in a highly durable, black steel case, RF input and 
output sockets are located on the rear panel, together with the 12 
volt supply fuse. and the push to talk line phono socket. The unit is 
supplied fitted with a 12V supply cable, plugs for both input and out· 
put connectors, a phono plug for the PIT line, and a spare fuse. 

Any f urther in f ormation on the above products and others from our extensive range may be obte1ned by cont acting our safes department, w ho 
will be only too pleased t o he lp. 

All OF OUR PRODUCTS ARE FU LLY GUARANTEED FOR 12 MONTHS. 

MICROW A V E M ODU LES 
BROOKFIELD DRIVE, A INTREE, LIVERPOOL L9 7AN, ENGLAND 

Telephone: 051-523 4011 Telex 628608 MICRO G 
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SOUTH MIDLANDS COMMUNICATIONS LIMITED 
" 351 

340 

THE BEST IN THE WEST! 
ICOM • MICROWAVE MODULES e FOK 

2 metres and 70cms Transceivers 

HF BAND • THE FABULOUS ICOM 701 
See and operate the above equipm ent! 

Because of demand please makB Bn appointment, 
then \/Ve can givo you our undivided attflnrion 

HP TERMS AVAILA BLE 

SECOND HAND BARGAINS 
MM transverter 144 to 70 ems ...... . ........... .. .... . . £125.00 
Quartz 16 2 metre Tx/ Rx .. . . .. . .. ..... ..... . . .. . ... .... £130.00 
Multi II auto-scan Tx/ Rx . . . . ..... .. . ... ..... . ...... .... [ 132.00 
Sinclair Microvision TV . .. .. .. ..... . . ....... . .......... [ 198.00 

All prices inclvde VAT and carriage 

All from 

BOOTH HOLDINGS BATH 
6 Gol f Club Lane. Saltford, Bristol BS18 3AA 

Telephone Answering Service on Saltford (022 171 2402 

After 7pm for G3NXU (B. Booth) 

W indsor ( 075 ·35) 51767 Bristol (0272) 712730 
After 7pm for .:SDPH After 7pm for G3XOD 
(T. A , Booth) (R. Horsman/ 
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340U 

ASCOT ANTENNAS 
The VHF mobile aerial 

This is a complete range of mobile antennas and accessories 
developed and manufactured in the United Kingdom. 

All antennae are extremely rugged, designed to withstand ex­
tremes of weather using: fine stainless steel whips, A 100 nylon 
bases. chrome-plated brass ferrules, heat-treated silver-plated 
beryllium copper contacts and buffed/polished stainless steel springs. 
34-0L (Illus.) 70MHz }A antenna complete CS.SO 
310L 70MHz iA antenna swivel base £7.25 
34-0H (Illus.) 144MHz iA antenna complete £4.35 
310H 144MHz il antenna swivel base £6. 10 
440 (Illus.) 144MIHz t A antenna taper whip £7.15 
330 144M Hz &A antenna swivel base £7.60 
34-0 (Illus.) 144MHz iA antenna c/w spring £9.75 
350 144MHz-... !A antenna DC earth £12.55 
351 {Illus.I 144MHz f .lantenna c/w spring £13.85 
34-0U !Illus.) 432MHz ihntenna complete £4.35 
088 Wing/cowel mount for tA (takes PL259 plug) £4.65 
089 Gutter mount universal type £4.50 
093 Bootlip/trunk mount universal £2.40 

Cable assembly for*· i A unwanted, deduct £1.80 
092 Magnetic mount for i or IA I in lieu add £7 .65) £9.45 

Cable assembly for fl unwanted, deduct £4.30 
091 Magnetic mount for fl (in lieu add £6.151 £10.45 
ADD VAT 12!% +CARRIAGE (Long ants. 95p, Aces. etc, 50p) 

Ascot antennas are available; mail order from SMC HQ in Tonon, 
personal callers to any branch (Leeds, Chesterfield, Woodhall Spa). 
SMC agents or reputable amateur radio dealers throughout Britain. 

SMC Ltd, Osborne Road, Totton 
Southampton. Hants S04 4DN 
'Phone Totton (04216) 7333 

TONNA (F9FT) 
LIGHTWEIGHT V.H.F. A NTENNA 
2m 16 ELEMENT LONG YAGI - GAIN t7.8dBi 
WEIGHT 4.4Kgr - L.ENGTH 6.4m- £31 .05 
70cm 21 ELEMENT YAGI-GAIN 19dBi 
WEIGHT 2.6Kgr- l.ENGTH 4,6m £25.86 

THESE ARE TWO EXAMPLES FROM THE EXTENSIVE RANGE NOW 
AVAILABLE IN THE UK FROM: 

RANDA M ELECTRONICS 
4 SEVERN ROAD. CHILTON. DIDCOT. OXON OX11 OPW 

S.A.E. FOR PRICE LIST- CAT. JOp. POST PAID 
TELEPHONE: 102351 834328/24844 
TEAMS C.W.0. - ACCESS ACCEPTED 
CARRIAGE £1.80 MAINLAND ONLY 
CALLERS WELCOME, BUT BY APPOINTMENT ONLY, PLEASE 

70 CMS REPEATER OPERATIONAL? . . • NO RIG? •. • 
We can suoplv a kit to )Jive the following performance: 
TX- 0·5 WAITS OUTPUT Size 6" x 1 ·2" including Modulator. 
RX- O·S,.V 12 dB SINAD Size 6" x 1 ·5" Incl P.1.N. c / o and Xtal Filter. 
Dozens already working throughou11ho country, notably 'AW 6 'BK gfOups. 

Complete Kit 70FM 05/ TR - £45 + 50p p&p. 
Assembled 70FM 05/ TR/ A - £60+ 50p p&p. 

A six-way multichannel op1ion including scanner and toneburst facilities is also 
available and comprises a further two p.c .b's of the same size. 

Complete Kit 70 MC 06 - £25+ 50p p&p. 
Assembled 70MC06/ A - 1:37.50+50p p&p. 

A power amp!ifter is now available to boost the 0·5W to lOW, bo<ed with BNC's 
Fully assembled 70 FM 10 - £31.50+ 50p p&p. 

Other products available as p.c.b's 
UHF TYi Filters !complete kit I 
G3PLX RTIY Memory suitable for VDU's or printers 
10 Channel Oscillators suitable for UHF West minsters 
5 Channel Oscilla1ors suitable tor ITI STAR MS 

Quantity discounts available. SAE all enquiries. 
WOOD & DOUGLAS 

- £2.50 
- £5.tS 
- £1.95 
- £1.60 

9 HILLCRES.T. TADLEY. BASINGSTOKE. HANTS, TAD 5324 
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TRIO 
DON'T BE FOOLED! 

Not all dealers sell Trio products ... and not all dealers who sell Trio products are authorised Trio dealers. 

By buying your Trio equipment from an authorised dealer, you can be confident that you have the support of the Trio 
service and backup organisation stretching all the way through your distributor right back to the factory. 

Only an authorised dealer can give you the service, spares and advice that you may need, and only an authorised 
dealer can allow you to take advantage of the regular meetings between the distributor and Trio factory personnel at 
which there is a constant exchange of information and advice. 

The official Trio organisation in the United Kingdom is as follows: 
SOLE IMPORTER AND DISTRIBUTOR 

Lowe Electronics Ltd, 119 Cavendish Road, Matlock, Derbyshire. Telephone No. Matlock (0629) 2817 o r 2430 
AUTHORISED DEALERS 

Yorkshire: Leeds Amateur Radio, 27 Cookridge Street. LEEDS LE2 3AG. Telephone No. 0532 452667 
Birmingham: Ward Electronics, Soho House, 362- 364 Soho Road, BIRMINGHAM B21 90L. Telephone No. 021 554 0708 

South London: Communications House, 20 Wallington Square, WALLINGTON SM6 SAG. Telephone No. 01-669 6700 
North London: Radio Shack Ltd, 188 Broadhurst Gardens, LONDON NW6 JAY. Telephone No. 01-624 7174 

Lancashire: Stephens-James Ltd, 47 Warrington Road, LEIGH. Telephone No. 0942 676790 
Wales: M.R.S. Communications Ltd, 74 Park Road, Whitchurch, CARDIFF. Telephone No. Newton Llantwit 3809 

Wiltshire: Pace Electronics, 9 Lime Kiln, Wootton Bassett, Nr. Swindon. Telephone Nos. Charles (0793) 850056, Phil (0793) 771153 

Other f irms offering Trio products e re not officially authorised Trio dealers and Trio equipment purchased from these 
companies is not backed by the Trio service and spares organisat ion in the U.K. 

CONGRATULATIONS! 
G2DYM congratulates Dennis Shields, ISWL G-15318 on his suc· 
cess on being the only listener to hear and pass on to the GPO the 
SOS "Mayday" signals from the stricken Spanish ship " Marbell" , 
EEZK, using the G2DYM anti-TVI Trap Dipole; and upon the recep· 
tion given in his honour and presentation of the Pegasus Award of 
Merit by the Spanish Ambassador, the Marquis de Perinat, at the 
Spanish Embassy on 25th September. 

Full story, copy photographs, etc., as shown on BBC Nationwide, 
aerial article, full details of the G2DYM " Mayday Cracker" anti· TVI 
aerial used: 10" x 8", 12iP SAE and 50p in stamps. 

G2DYM, UPLOWMAN, TIVERTON, DEVON 

HAVE A HAPPY CHRISTMAS 
GET MUCH MORE OUT OF AMATEUR RADIO THIS WINTER 
WITH A ROBOT '400' SSTV SCAN CONVERTOR. THE '400' IS AN 
INVESTMENT IN FUTURE PLEASURE. ASK ANY '400' USER IF 
THEY WOULD BE WITHOUT IT. NO SIA. 
The '400' price has just gone up in the USA, the first time since its 
introduction 2t years ago, which isn't bad for today. The U.K. price 
of £666 incl. V.A.T. will be held as long as possible, though 
obviously must rise eventually. 
S.A.E. for full details on how to start really enjoying your amateur 
radio again. 

AERO Et GENERAL SUPPLIES 

NANAMO HOUSE. 32 RUFRIRO AVENUE. BRAMaJTE. NOTTlllGHAM N69 3JH 
TR: a.mi 3976118 
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SERVICES 
194A Northolt Road, 
South Harrow, Middx. HA2 OEN. 
Tel: 01·864 1166/01·422 9585. 

GUARANTEED USED EQUIPMENT 
With manuals and unmodified 

Yaesu FAG 7 GC Acvr. 
Yaesu FR 101 S Rcvr. extra Xtals 
Yaesu FT 220 VHF multi mode 
KW 2000E with extras 
Decca 2000 PSU 
KW 10001inear-new 
Drake TR4C Tcvr I PSU 
Drake AV4C VFO 
NEC 110E Tcvr. 160- 10 dig. CW filter 
Briggs & Straton 5hp generator 115v/240V 

output - good cond. 
Yaesu FT 101 E Tcvr. 
Yaesu FT 200 Tcvr. with FP 200 PSU 
Eddystone EA 12 Rcvr. 
Yaesu FT 227A 
FOK Multi II ex demo 
KOK VHFTcvr. 2015R 
Yaesu FT 7 HF Tcvr. 

£150.00 
£296.00 
£245.00 
£315.00 
£55.00 

£256.00 
£380.00 
£65.00 

£570.00 

£185.00 
£480.00 
£275.00 
£190.00 
£185.00 
£150.00 
£215.00 
£275.00 

ALL ABOVE GUARANTEED MINIMUM 3 MONTHS EXCEPT 
PA STAGE IN TRANSMITTERS. ALL PRICES INCLUDE 

V.A.T. 
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MPU AND REFERENCE CRYSTALS. 10s OF 1000s STOCKED. 
OEM enquiries welcome. Here are just some of the frequencies 
available by return: 

£1.00 ea: 3·579545 & 4·433619 MHz CTV 
£2.50 ea: 32· 768 kHz watch xtal 
£2.70 ea: 3·2768 & 4· 194304 MHz 1BU or 33U 

4·9152, 5·0. 5·0688. 5· 185. 6 ·0. 6·5536. 7·0, 7· 168. B·O. 
10·0. 10·7, 38·66667. 48·0 MHz 18U • 

£2.90 ea: 18·0. 18·432 20·0 MHz 18U 
£2.95 ea: 1·0 MHz 6U or 33U 
£3.00 ea: 100·0 kHz 13U or 34U 

1 ·8432 MHz 33U 
116·0 MHz 18U 

£3.50 ea: 262· 144 kHz 33U 
307 · 2 kHz 6U or 33U 
312·5 & 455·06U 

£3.70 ea: 200·0 & 204·8 kHz 6U 
£7.50 ea: 31·25 Khz 13U 

CRYSTAL DISCRIMINATORS 
9 & 10·7 MHz-£13.50. 21 ·4 MHz-£14.30 

2-METRE CRYSTAL SALE. whae stocks last-£1.68 ea 
Tx range: 4, 8 & 36 MHz 6U; 6. 8. 12 & 18 MHz 25U 
Rx range: 10. 11 & 44/ 45 MHz 6U; 14/ 15 & 44/45 MHz 25U 
Available channels: Rl-R8. SO. S14, S20-S24 
NB: Fundamental mode crystals, except 14/ 15and 18 MHz which are 
20pF types, are calibrated within 20ppm with 30pF load capacitance; 
overtones for series resonance. Pye 6U Rx types have correct offset 
tolerance. 

CRYSTAL FILTERS 
250 Hz CW filters for FT-101, FR·101, FT·301, TS·520 & 
TS-820- £25.50 ea. 
9MHz 6pole, BW 2· 5kHzat -6dB, Imp. 500ohms I / 30pF-£20.50 
9 MHz 8pole, BW 2·4 kHz at - 6dB, Imp. 500ohms I / 30pF-£24.00 
9 MHz 5 pole, BW 500 Hz at -6dB. Imp. 500 ohms I I 30pF -£22.50 
9 MHz 8 pole. BW 12 kHz at - 6dB. Imp. 1200 ohms I / 30pF- £24.00 
10·7 MHz 8 pole. BW 7·5 kHz at - 3dB. Imp. 910 ohms / / 
25pF- £24.00 
10·7 MHz 8 pole, BW 15 kHz at - 3dB, Imp. 910 ohms / / 
25pF-£24.00 
21 ·4 MHz 8 pole, BW 15 kHz at -3dB, Imp. 910 ohms I I 
lSpF-£25.20 

MONOLITHIC CRYSTAL FILTERS 20 or 30 kHz - 6dB BW 
9 & 10·7 MHz- £3.70. 21 ·4 MHz- £5.20 

455 kHz CERAMIC FILTERS 
CFU455B to CFU4551-£1.50 

For MPU crystals except CTV types. please add 8% VAT; other items 
require 12}%. Postage is free. 

INTERFACE QUARTZ DEVICES LTD., 
29 Market St .. Crewkerne. Somerset. TA 18 7JU. Tel (0460) 74433. Telex 46283 inface g 

GAREX (G3ZVn 
V. H.F. RECEIVERS New SR-9 for 2·meues FM, with t44- 146MHz 
VFO, Improved 2·speed slow-motion dlel, also l t ><tal controlled chan· 
nels, ideal for fixed, / P or / M use. Built·ln LS, 12" DC operation. WITH 
IMPROVED VFO STABllllY & CAREFUL PRE-DELIVERY CHECK: 
EXCLUSIVE TO GAREX. INTROOUCTORY PRICE ONLY C54 incVAT 
lxtals £2.50 each I. 
Marine band version Cl56-t62MHzl £59.40 lxtals £2.791. 
Sae for full details. Credit facilities available. 
AMPLIFIED MOBILE EXTENSION SPEAKER the perfect answer for 
boosting audio level of I P rigs. 12V OV operation, compact built-in Swatt 
amplilier. supplied with leads and jack-plugs. £11.25. 
lnlegrltad circuits: 723 IT05l, 75p; SN76660, 75p; C04001AE. 25p; 
NE565, 56p; 709 IT05), 30p; 741 (Oil 81. 30p; 7410. 25p. 
Neons Panel mounting, type JHS, Smm hole. 24'N, red, amber or clear, 
36p each, any 5 + ; 30p. 10+: 27p. 

Miniature, wire end 8p each, 10+: Sjp, HlO+ : 4p. 
Realator Kita. E12 series, 22ll 10 1M, fi1 valuea, 5% carbon film, iWor 
*W lplease state). Replanl1hmant1 available 
Starter pack, 5 ea value 12851 £2.96. Standard pack, 10 ea 15701 £5.40. 
Mixed pack. 5 ea aW + IW 15701 CS.40. Giant pack, 25 ea 11425) £13.25. 
Pl.259 UHF Plug• +reducer 68p each, 5+ : 60p. 
S0239 UHF Socket panel mtg 56p each, 5 +: 46p. 
NICAD RECHARGEABLES- physically equivalent to zinc-carbon 
types AAAIU161 £1.64; AA(U7l £1.20; C!Ulll £3.15; O!U2) £4.94; PP3 
£6.20. ANY 6 + : less 10%; ANY 10+ : less 20%. 
Slide switches. min. OPOT 18p oa; 5 +: 14p. 2P3W 22p ea .. 5+ : 18p. 
T<>11gl1 swltchea. m in. full range SP thro· to 4P C/ O sae list. · · 
GAREX FM detector and squelch conversion ready assembled with 
full frtting Instructions. Tailor made, easy·fit design for AM Cambridge, 
replaces squelch board with minimum of otrntr modifications, £5.40. 
Transistor Vanguard IAM25T) version !modified squelch), £5.94. 
CRYSTALS FOR 10 METRES: IHC25U) 28,SOOMHz Tx plus 28.045Mhz 
for Rx (4551<Hz l.F.I suit most "C.B.'" w i t (4.50pair. 
AUTHORISED DISTRIBUTOR FOR REVCO ANO LARSEN 
AERIALS: J.H. ASSOCIATES SWITCHES & LAMPS. 

PRICES ARE INCLUSIVE OF UK POST ANO PACKING ANO VAT 

GAREX ELECTRONICS. 7 NORVIC ROAD, MARSWORTH. TRING. 
HERTS HP23 4LS MAIL ORDER ONLY 
Phone: 0296 668684 ,6.30pm-9pm & weekends only 
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MOSLEY--

~ ~OOELS 
A·310, A-315 

MONOBANDERS 
FOR DX 

COMMAND 
YOUR BAND 

WITHA 
BIG PUNCH! 

IMPACT full sized arrays are designed lor operation on a single band-Mosley 
A·310, ten meter three element & Mosley A·315, fifteen meter three element. 
Superlative performance and consuucllon characterizes each beam to insure 
satisfaction under the most adverse conditions. Antennas are 100% rust proof. 
S1ainloss steel hardware, h igh impact polys tyrene Insulators with alumlnum 
elements & boom will provide many additional years of uouble-free operation. 
Low SWR over entire bandwidth. Maldmum gain on all bands with an 
operating capacity well over 1KW. All " Impact" antennas are fed with 52ohm 
coa• using the famO<Js Mosley Match. 

MODEL A-310- 3 ELEM00-10 MTRS. 
Forward gain 8 db. 
Front-to-back 25 db. 
SWR 1·511 0< belier. 
Mu element lgth 1811. 7in. 
Boom 12ft. x llin. 0 .0 . 
Turning radius llft. 1in. 
Wind load 691bs. 
A$sembled weight 25/bs. 
Shipping weight 331bs. 
MODEL A·310 £li0.00 

MOOll. A.llS-3 EUMBllT-15 MTRS. 
Forward gain 8 db. 
Front·to-back 25 db. 
SWR 1·5/ 1 or belier. 
Mu element lgth 23ft. 4 in. 
Boom t21t. x H in. 0 .0 . 
Turning radius 1Jft. 2in. 
Wind load 87lbs. 
Assembled weight 261bs. 
Shipp<ng weight 341bs. 
MODEL A-315 £69.00 

MOSLEY ELECTRONICS LIMITED 
Administra1Ne Address only 

196 Norwich Road, New Costessey, Norwich NR5 DEX 
!All antennas available ex works, carriage and VAT extra! 

Send for HANDBOOK conrainir>g lull range of Anrennas and technical informa· 
rior>. 28 pages 75p. Refundable upon purc~se of Antennas. 
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SST T-2 
ULTRA 
TUNER 

194a NORTHOLT ROAD. 
SOUTH HARROW, 
MIDDLESEX. ENGLAND 

Tunes out SWR on most coax fed antennas as well as random 
wires. Works great on all bands 1160·10 metres) with most 
transceivers running up to 200 watts power output. 
Increases usable bandwidth of any antenna. Tunes out SWR on 
mobile whips from inside your car. 
Uses toroid inductor and specially made capacitors for small size: 
52• x 2i• x 2-i". Rugged. yet compact. Attractive bronze finished 
enclosure. S0-239 coax connectors are used for transmitter input 
and coax fed antennas. Convenient binding posts are provided for 
random wire and ground connections. 

ONLY £32.50 inc. VAT and carriage 

SST T-3 
IMPEDANCE 
TRANSFORMER 

Matches 52 ohm coax to the lower impedance of a mobile whip or 
venical. 12-position switch w ith taps spread between 3 and 52 
ohms. Broadband from 1-30 MHz. Will work with vinually any 
transceiver- 300 watt output power capability. S0-239 con­
nectors. Toroid inductor for small size: 21" x 2· x 2i· . Attractive 
bronze finish. 

ONLY £13.40 inc. VAT and carriage 

GUARANTEE All SST products are guaranteed for one year 

GOT YOURS YET? 
MSF 60kHz TIME RECEIVER only £13.70 or with sequential 

YEAR, MONTH, DATE, DAY, HOURS, MINUTES, 
SECONDS display pans (no case or pcbl £24.40. 

V.L.F.7 Explore with a 10- 150kHz Receiver £10.70. 
FRG-77 NO RADIO 47 200kHz to Medium Wave Converter, self 

contained antenna and battery or external 12V, £9.70. 
LOSING DX7 Antenna Faulty7 Measure resonance and radiation 

resistance FAST with an Antenna Noise Bridge, only £9.80. 
HOW'S YOUR LINEAR? Single/Two Tone Oscillator £8.70. 

ALWAYS LOCALS, NEVER OX7 Punch throuah with a Soeech 
Compressor, dynamic compression and 1000:1 AGC, £8.60. 

HOW'S THE QRM7 Dig RARE DX out from tiring whistles and cw 
with a Tunable Audio Notch Filter, only £8.90. 

NO LONG WAVE7 100-000kHz to~ Converter £9.90. 

CAN'T FIND RARE OX7 Spot it FAST with a Crystal Calibrator, 
lMHz, 100, 25kHz markers to VHF, only £13.80. 

Gito 21-923-40tXJ. Eutope edd 40p, aitmsil ptices-itc. Each easy­
assembly kit includes all petts, case. prinred circuit, postage etc, 
fUKJ money back assurance so SEND off NOW. 

CAMBRIDGE KITS 46 tRM) Old School Lane, 
Milton. Cambridge. 

RADIO COMMUN/CATION December 1978 

Our crystals 
exceed DEF 5271 A 

activity requirements 

We manufacture quartz crystal units for leading elec­
tronic establishments, so your requirements will prob­
ably be within our current production range. 

For interest: The method employed during manufac­
ture at Senator, is to monitor frequency continuously, 
particularly in the thin film stage, thus enabling closest 
frequency tolerance. 

The correct angle used for a g iven crystal design is 
dependent on the physical geometry of the quartz plate 
and also on the required temperature coefficient. Quartz 
plates are selected with ZZ' angles within minutes of arc 
according to the required t.c. 

For v.h.f. crystals it becomes essential to work to a few 
millionths of an inch and our optical operators are able 
to work to light-band accuracies. 

Over 75,000 units in stock. 
Why not contact us. 

SENATOR CRYSTALS 
36 Valleyfield Road, LONDON, SW16 

Phone: 01-769 1639. Hours: 9.00am to 5.30pm 
Callers by appointment only 
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UP YOURS! 
NOT QUITE ABLE TO WORK THAT 

DISTANT REPEATER 

NOT QUITE ABLE TO SORT THAT OX 

OUT FROM THE NOISE 1 

THEN YOU COULD DO WITH UPPING 

YOUR OUTPUT POWER. 

YOUR STATION, BE IT FIXED, MOBILE, OR PORTA BLE, 

WOULD BENEFIT FROM A QM70 2-METRE POWER A MPLIFIER. 

COMPLETELY SELF CONTAINED, WITH A UTOMATIC OR M ANUAL 

CHANGE OVER, FULL ANTENNA CHANGE OVER. A ND OPTIONAL RECEIVER PRE-AMPLIFI ER. 

ALL THESE A ND M ANY OTHER FEATURES. AND PRICED AT ONLY £54.00. PRE-AMP £5.00 EXTRA. 

WRITE OR PHONE FOR DESCRIPTIVE LEAFLET 
FOR FULL LIST OF QM70 EQUIPMENT, SEE OCTOBER RADIO COMMUNICATION 

Severnside Sout h. Bewdley. WorGs DY12 2DX. 

___ T_e1_B_ew_d_lev_ <_o2_99_l 4_0_00_10_. ----(i]ijrfti ELECTRO~!~E~ 

BREDHURSI ELECTRONICS 
FOR VHF ON THE SOUTH COAST 

FOK 
Mu lti 2700 2m all mode 
Multi Ull 70cm 10 channel 
Multi SOOD 2m synthesised 
Quanz 16 2m 10 channel 
TM56B 10 channel scanning RX 
YAESU 
FT101 E HF transceiver 
FRG7 Gen coverage RX 
FT227R 2m synthesised 
FT7 HF mobile 
FT202R hand held 
FP412v DC supply 
other Yaesu models 
DENTRON 

£489 
£259 
£289 
£169 
£104 

1:579 
£200 
£239 
£3!il 
£119 

£38.70 
POA 

M LA2500 2kW linear 
160AT l kW ATU 
JR Monitor300WATU 
ICOM 

SPECIAL OFFER £660 
£99 
£S9 

IC240 2m synthesised 
IC280E FM 
IC215 2m FM 
IC211 E 2m all mode 
ELECTRONIC DEVELOPMENTS 
EDL 144S 100W2mlinear 
NAIGAI 
2200 2m linear 
MiCROWAV E MODULES 
All models 

£198 
£279 
£179 
£S69 

£144 

£481 

POA 

Co n•tantly changing atoek • of S/H gear-rina for details 

HP- PART EXCHANGE:.._ACCESS- BARCLAYCARD 

CALLERS BY APPOINT MENT All PRICES INC. VAT 

TH£.STREET, THAKEHAM 
PULBOROUGH, SUSSEX. 

Te l West Chiltington (07983) 3056 
Distril{utor for Waters and Stanton G300T 
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RZP ELECTRONICS 
Offer a comprehensive repair and maintenance service for 
all makes of receivers. transmitters. transceivers, test 
equipment, ancillaries etc. Industrial. Electronics and 
professional communications equpt. can also be repaired 
on site. 
For Electronic repairs- see RZP. 

Tel: Orpington 
20666 

10A THE BROADWAY 
BEXLEYHEATH 

KENT 

PACE ELECTRONICS 
9 LIM E KILN. WOOTTON BASSETT. NR. SWINDON, WILTS. 

PHONE CHARLES 850066 10793). PHIL nn53 (0793) 
Not 1ust ano1her new firm but someone who will try and help you. If we haven' t 
got what you want we will do our best 10 get it ror you quick. Specialists in Ttio 
equipment a1so coax, rotators, plugs, VHF and HF antennas. Second·hand as 
well. See List. FT101E FROX400 with 2 and 4 mts. QM70 40wan amp. V.H.F. 
Daton9 speech clipper. SAE for up to date list . 

JAMES & MARTIN ELECTRONICS LTD 
Staines Road. Feltham, M iddx. 

PROTOTYPE AND. PRODUC~ON M ETALWORK 
Specialists to the Electronics Industry. Panels. chassis and sheet 
metal details. M illing. turning, drill ing. Machining in all metals 

and plastics. · 
Tel. 01 -570 3127 OS Ref TQ 113748 

Plant list on applicauon. 
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10Hz to IOOMHz-f8S.J7 

It's an incredible price for a very credible frequency 
counter ... Continental's MAX·100. 

It comes to you from a major American corporation 
and has one operating range. and one only: 20Hz to 
100MHz, minimum. (Guaranteed.) 

So we've pensioned off the range selector, and f itted . 
the sharpest of LED displays. (Sheer brilliance.) 

We've also designed the MAX· 100 around the latest 
in LSI technology; and built·in high sensitivity. with a 
30mV trigger level; protection against high transients; 
and an outstanding accuracy of Jppm. (What performance!) 

But, most importantly, the MAX· IOO is totally 
automatic - and available now. In fact, you could have one 
tomorrow. 

Hesitating 7 Just take a look at the spec. Then, if you're 
ready to order immediately. call us on (0799)21682. And 

RADIO COMMUN/CATION December 1978 

(u.te: . onlv Including VAT. p & P,) EXPOf11' 10% 

your MAX·100 could be on its way, today I (Continental 
are great performers. too. ) 

For data, please use our enquiry number. 
SpeciUeatlon • Frequency range 20Ht to lOOMHz • Input 
impedance 1 megohm shunled by 56pF • Sensitivhy JOmV to 
300mV r.m.s •• from 20Hi to IOOMH> • Timebase accuracy 3ppm 
• Temperature stability 0 .2ppm per °C • Ma11c. ageing rate 10ppm 
per year • Overfrequencv indie1tion • Low bane1v power alarm 
• Opcunos trom a .c. mains. dty o' rechatgeoble cells. or 12Vd.c, 
auto b.Jttery • Dimensions 45 x 187 x 143 mm. • Option.s: 12V 
auto. cigar lighter adaptor; bauery eliminator/charger: r .f. antenna: 
low·los.s r.f. tap; and carrying case. 

Quality. At a low, low, price. 

c: 5 c: Continental Speclalltles 
Corporation IU. K. ) Ltd . 
Unh 1. Oeot. 11 0 
Shire Hilt lndul1'1el E5t6l• 
Saffron Walden. 
Enex C81 1 3AO. 
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CLOSED 
WEDNESDAY MODULAR ELECTRONICS GSCQS 

AFTERNOON 95 HIGH STREET, SELSEY, Nr. CHICHESTER, SUSSEX. 
DISTRIBUTOR FOR THE PRODUCTS OF SOLID STATE SCIENTIFIC INC. Telephone: Selsey (024 361) 2916 
Type Speclflcallon Fi.quency + VA~,~~ 

2N4427 lW 10d8 12V 175MHz CIHM 
2N3866 lW 10d8 ')JN 175MHz £0·78 
2N5913 'NV 7dB 12V 470MHz £1 •40 
2N3553 2·5W 9dB 12V 175MHz £0·96 
2N6080 4W 12d8 12V 175MHz £4·00 
SD1143 l f!W 10d8 12V 220MHz £6•70 
2N6081 15W 6·3dB 12V 175MHz £6·60 
2N6062 25W 6·2dB 12V 175MHz £7·60 
2N6003 'JIJW 5· 7dB 12V 175MHz £8·40 
2N6084 4f1W 4 ·5dB 12V 175MHz £11· 10 
RF2127 70W 6 ·6d8 12V 175MHz £23·60 
SD1019·5 100W 6·0dB + 'JJN 175MHz £18·70 
2N5590 10W 5·2d8 13·6V 175MH• (4·70 
2N5591 25W 4·4d8 13·6V 175MH• £8·80 
2N5944 'NV 9dB 12V 470MHz £!i·40 
2N5945 4W 8dB 12V 470MHz £7·80 
2N5946 !OW 6dB 12V 470MHz £9•60 
SDl 136 !OW 5 ·5d8 12V 470MHz £8·40 
SD1ilse 25W 6·8d8 12V 470MHz £16·46 
SD1089 4f1W 4 ·3d8 12V 470MHz £19·60 
2N?179Gen. purpose amp. FT ~900MHz £0·72 
BFX89UHFampFT1100MHz T072 £0·90 
BFY90 UHF amp FT lOOOMHz T072 £1 ·00 

LOW NOISE DISCRETE SEMICONDUCTORS 
TRWTP3932d8@ SOOMHz. T pack £2·00+ 
TRWTP4911 ·6dB I SOOMHz. T pack £3·10+ 
MUL BFR903·2dB 1 •2GHz. T pack £3·26 + 
M UL BFR912·5dB 1 ·2GHz. T pack £3·90+ 
SIG SD306 1 ·SdB@ 144MHz. " D" MOS £2·00 + 
SIG SD201 4·5d8@ 1 ·0GHz. "D" MOS £2·00+ 
NEW BF900 MOSFET 2dB @200MHz £1.11 + 
BFR34A4dB@2GHz. T pack £1.70 + 
3N2042nd generation MOSFET £1·10+ 
40673MOSFET £Xl·76+ 
ALL ABOVE ADD 8% FOR VAT 

G4DSG 

'TBA120 Int CCT IF amp/disc ll6p + 12· 5% 
MC7812 12V reg T031 ·5Awith our info for6A 13·8V 
PSU application (1·00+ 8%. 
Plas rect Bridge. 2·5A 400PIV 21ip+8%. 
Diodes ZS276 1·5A600V 8p+ 8%. 
2N5947 CATV amp Stud 1·2GHz SW diss RF rep 
PT4166c Man/ Coded only 70p + 8%. 
Dual VHF/ UHF FET E420 !Dual E'JIJOI in·house No. 
Ideal for Mixers etc. Wrth Data £1 ·00 +8% VAT. 
Antenna Relays. Mag. Dev. 961- 170-12V 50ollm 
good to 1296MHz. RG43 C<!ble entry. £6 ·66+ 8%. 
HEATSINKS. Single sided. REDPOINT. VAT + 8%. 
6M1 2·6deg C/ W 6*x3·69" £1•30. 
DAU 4·2 deg C/W 41' x 2", 60p. 
Post 2lip on heatsink ONLY, due weight. 
COMPONENTS. VAT 12·5% unless marked. 
DAU PTFE 7mm Trim C 1 ·5-9pf or 2- 18pf 18p. 
Surplus 10mm Trim C 2· 5-25 pf 9p. 
TETFER PTFE IU.H.F.J 2- 10pfonly 21ip. 
CERAMIC 7mm Trim C 3·5-13pf 9p. 
CLYDON MICA 10-60pf good RF power 16p. 
R.S. Mica 4-<!0pf good RF power 20p. 
4 hole son ohm BNC Socket 50p. 
FERRITES. FX1115 1 hole 4p. 
FX1898 6 hole 10p. FX2049 2 hole 10p all 8% VAT. 
PLUGS AND SOCKETS. IColine) all 8% VAT. 
BNC 50ohm PluQ 68p. BNC 1 hole Socket 156p, 
Min. RF CHOKES 3·3µh 20µh and 1000µh all 
15p+ 12·5% . 
INTEGRATED CIRCUITS. VAT at 8%. 
Motorola MC12013-10 prese<!ler w ith TIL oulput 5V 
supply with data/ input amp CCT. £10·60. 
Mc14S5l £1 ·76. MOS 400118p. 
CAPACITORS. 12·5% VAT. 1000pf disc, 200pf 
disc, 33pf disc, all 3 p. 
Feedthr Solder 1000pf, 50pf, all 8p. 
U.H.F. Micadisc 33 and 22pf all Sp. 

G3HEO 

FINISHED EQUIPMENT. VAT IS 12·6% on •II. 
2 MEIER RF AMPLIFIERS fin line) 13·8V supply. 
ME.FM 15-1 for2200Gmin l3wou1 £36+ 
ME.FM 15-21or 2200GXmin 13w out £36+ 
ME.202-25for ICOM 202/215 25w out f31 + 
PA.1. Superpreamp3N204 MOSFET £8·60 
2 METER RF POWER MODULES !tested I 13·8V. 
PM2-1010wfor0·4w 13·5dB £16+ 
PM2- 1515wfor 1·3w10·5d8 £16+ 
PM2-2525wfor3·3w8·5dB £17·6+ 
70 Cm RF POWER MODULES !tested I 13·8V. 
PM70--40·4wfor4w 10dB £16·75+ 
PM70-102·5wfor 10w6dB £16·75+ 
PM70-10a 1·&Nfor 10w BdB £17·76+ 
PA- Ul 70cm Preamp. 11dB with NI 2·4d8 £;6·60+ 
PA- U270cmPraamp.12dBwithNf2·0dB £7•60+ 
55mm square. Boxed BNC add C4·60+ VAT. 
FIN ISHED Preacaler Boerd. 30mv at 432. 
Max freq SOOMHz + 5V - Ve eanh £20 + 8% 
NEW In-line RF module• 144MHz with RF 
Changeover. 80 >< 100mm. SAE for details. 
2N!i642 1W = 10W@ 13·8V; 'NV= 13W@ 13 ·8V; 
1W=20W@28V. CCT data £3·26 .. 8%. 
BFR15 IBFR34 T0721 2·5d8 NF £1 ·76 + 8%. 
TAA2113 eud cct nde gain T072 can. 86p + 8%. 
MBD102 HC diode 90!>+ 8%. 
New ITI 024DC 10·7 lilt , 910:0hm/2Spf 
:,,,3·75kHz + 8%. 
BLW16 1W/ 1·4W 175MHz 13·6v T039 70p+8%. 
2N918 30p. BFS2B 75p. 88103 25p. TIL209 LED 8p. 
All +8%. 
HP5082-2800 H/ C Diodes 70p. 2835 65p. 
HP5082-3080 Pin Diodes 70p all + 8% . 

Pootage: 35p up to £20 value. Above £20 add £1 ·00 
for post/insurance. 
Minimum order £1 ·60 Min VAT free expon £15. 
B/ CARD or ACCESS over £10. 

D. P. HOBBS LTD. 
YOU OWE YOUR RIG 
A GOOD ANTENNA! 

The World-famous JOYSTICK VFA (Veriable Frequency Antenna) 
SYSTEMS continue to prove their worth in many amateur stations 
worldwide and in Gover nment communicati on. Tunes continuously 
0·6/ 30·00MHz and can be installed in any loc.ation. Comes in easily 
assemb led form. carriage paid. 12~% VAT included. Glowing testi~ 
moniala from many users on our files. 

THE COMPONENT SPECIALISTS 

YAESU FT202R NEW 2mtr "Handie" Portable ...•.• •• .. ... ••• • .• .• £119.62 
YAESU FRG7 Receiver ·5-30MHz P.L.L ....... . .. .. . .. . ..... ... .. £210.50 
LOWE SRX30 Receiver ·5-30MHz. .. . . .. ....... . ... . ...... . . .. .. £176.00 
DAIWA SR9 2mtr Monitor Receiver. .. . . ...... .. ... . .. . ... . . . ... . . £68.60 

SEC/ HAND ATLAS 180 TCVR with AC console ...••• . . ..••..• •• . . £270.00 

M ICROWAVE MODULES EQUIPMENT as October ad. 
except MMD 50/500 Counters now only ..•.•• • •• .. .•. . . . •.•. . ••.• . • £69.00 

QM70 Cobra 2m-70cm FM Transvener with mic audio and Tonebur>t . . £73.00 
OM70 Cougar FM Transvener ... ..... . .. . ........ .... . ... .. . ... . . £li6.00_ 
CM9602 Aerial Rotator ... ... .. ... .... . ...... .. ... .. ... . · · · . ••• •• £50.62 
CM9623 Alignment Baaring ... . ... ..... .. .. .......... ....... . .. . . £10.68 
HANSEN DL20 PL259 Dummy Load 10 watt . ... ... . . .. .... .. . .. .... £6.90 
TOKO CFU·OSOD 4551<Hz Ceramic Filters . •••. - • •• • • • • • •• . . 40p ea, inc. P&P 
2N697 Transistors . .. ... . .. . . . .. . .. . . . . . . . . . .... . ..... 5 for 60p inc. P&P 
2N1146A T03 Transistors SIM.OC25 . ••••..•....••......• 60p ea. inc. P&P 
SURPLUS VALVES. 6AL5 IEB911. 12AU6. 6CB6. 85A2. CV4064 . 

tS6F331 ........ .. ..... . ................ . ... .. .... all J0p ea. inc. P&P 
bKU3Watt W.W . Pots. 25Kll4WattW.W . Pots . ...•. . both30pea. Inc. P&P 
3300µF 63V 2·25A screw term . . . .... . . .. . .... . .. . .. . .... 60p ea. inc. P&P 
3300µF 63V lOA screw term . . . . . . . . .. . ..... . ... ... ...... 80p ea. Inc. P&P 

Prices Include VAT 
Pert exchange w elcome Access or Barclaycard 
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11 KING STREET, LUTON, BEDS. Tel: 20907 
Ooen 9am-5.30pm Mon-Sat. Closed Wed all dav 

ALSO VISIT-D. P. HOBBS (NORWICH) LTD. 
13 St. Benedict's Street, Norwich, Norfolk. Tel: 615786 

Open 9am-5.30pm Mon-Sat. Closed Thurs. all day 

SYSTEM 'A' 250w. P.E.P. ORfortheSWL £41.00 
SYSTEM 'J ' 500w. P.E.P. {improved ·a· on receive) £47.95 
PARTRIDGE SUPER PACKAGES 
Featuring the World Record Joystick Aerial (System ' A '), Sh 
feeder. all necessary cables, matching communication head· 
phones. Delivery Securicor our risk . ASSEMBLED IN 
SECONDS! BIG CASH SAVINGSI 

COMPLETE RADIO STATIONS FOR ANY LOCATION 
As above wi1h R.300 RX. 

PACKAGE No. 1 SAVE £14.151 £222.00 
is offered with the FRG7 RX. £2J

7
.
45 PACKAGE No. 2 SAVE£14.151 

PACKAGE No. 3 Featuring the LOWE SRX30, £2lZ.45 SAVE £14.151 

RECEIVERS ONLY, inclusive delivery etc. 

R.300 £184.50 FRG7 £199.95 SRX30 £174.95 
For further detoi ls. send 9p stamp. 

Ypu can phone your Access or Barclaycard number. 
ring 0843 62535 (ext 6) (or 62839 ofter off ice hours) 

PARTRIDGE ELECTRONICS LTD 
6 Partridge House. Prospect Road. Broadstairs. C101 LO 

G3CED (Collersbyappointment) G3VfA 
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STEPHENS-JAMES LTD GJMCN 
47 WARRINGTON ROAD, LEIGH, LANCS WN7 3EA TEL 0942-676790 

TRIO 
TSB20 HF Transct<vtf • • £696.00 
DG 1 Digitel read OUI optron •• £136.00 
TS520S HF T11nsceiver £625.00 
TS700S VHF Transc•lvtr £580.00 
TS700G VHF Transceiver • £458.00 
TR7500 VHF FM Transc•ivtr • £225.00 
TR7200G VHF FM Transceive< •• £189.00 
TR7010 VHF SSB Transcoover •• £189.00 
TR2300 2m FM Trensceive< £210.00 
TR3200 70cm FM Portable Transceiver £185.00 
TR8300 70cm UHF/ FM T11nscelver •• £244.00 
PSS Power Supplv Uni1 • £58.00 
SP70 Speaker • • • . • • • £18.00 
OM800 G.0 .0 . Absorplion Wavemeler £51.<48 
All cryS1als and accessories available 
AT200 An1enna Tuner £93.00 

YAESU 
FRG7 Receiver 
FRG7000 Receiver 
YH55 Headphones 
SPl01 B Speaker 

DRAKE 
SSR· I Solid slate receiver 
TVJJOO LOW Pass Fliter 

STE MILAN 
ARIO 28·30MHt AM·SSB Receover 

module • •. . . 
AAI Audio ampliloer lor ARIO 
A04 FM Oiscr1m1n1tor .. 
AR20 FM Crvual conuolled 

teceiver module . . • • 

£210.50 
£387.80 

£9.86 
£19.66 

£175 .00 
£18.00 

£39.60 
£4.76 
£6.00 

AT23 FM Crystal conuotled transmitter 
AG10 Tone bu1s1 unil , • 

£60.00 
£60.00 

£4.60 
• £27.00 ALS 10 wan Lino., amphfler 

ARAC 102"2 band Receover • 
ARAC 170 70cm and 1 Om Roceover 
ASAP S1abihsed 2!t amp pcwer unot 
AB40 40 wan M obile FM amohfie< 

TEK 

• £100.00 
£127.00 

£40.00 
£65.00 

NEW RANGE 1()-80 Trapped d opcle 2kW PEP 
Complete. nor a kor £50.00 

ROTATORS 
AR40 ni3.44 
C044 £106.87 
HAM2 £146.12 

KPR400 
AR22R 
DR7500 

G ·Whip M obile entenna renge 
Tribander hel1c11110. 1s. 2om . . 
Lf Coifs for tubandor 
Telescopic for coils 
Basemount s1ondard 
Basemount swivel cype •• 
Flexiwhip basic 1 Om 
Coils for flex1 

C97.00 
£48.38 

£106.75 

£21 .15 
£6.17 
£2.70 
£3.82 
£5.34 

.• £14.62 
£6.17 

ALDA 103 
New model Solid State Transcewer 
250 walls PEP/ 250 wans CW woth buolr on CW 
Monoror. 12v DC cperarion, 
50.40. 20 meues 6 Pole crystal filler 
Complete wuh M 1c1ophone and Mobile B1ackot 
Due to cr .. ect imPortation from USA we cannow 
offer 1hese ar £360. 

SXR30 
New model solid state recewer 

550KHz to 30MHz 

MICROWAVE MODULES 
Transverters 

MMT432/28 ·S . . 
MMT432/ 144·R 
MMT144/28 

Convef'lers 
MMC144 any IF 
MMC144/ 28 LO 
MMC70/ 1ny IF 
MMC70/28 LO 
MMA144 Preamp 
MMC432 anv IF 
MMCI 296 anv IF 

Fr~~eob~g,m·.~ 

JAY BEAM 

• £175.00 

• • £133.88 
•• £169.88 

£88.88 

£20.25 
£22.60 

•. £20.26 
£22.60 

•• £14.63 
•. £27.00 
.• £28.00 

. • £86.32 

4Y / 4M 4 metre 4 elemenl Beam £12.65 
C5·2M Glass·fib<e cohner £30.93 
8Y/ 2M 8 elemen1 Yagi • £10.00 
5Y/2M 5 Element Yagi •• • £7.71 
P5M1Q/ 2m 10 elemenr Parabeam ( .25.35 
PBM14/ 2m 14 element Parabeam .. £31 .43 
Full range of antennas for 144MHz. 70cm 1va1I· 
abte w i1h full range of tubing. clamps. etc. SEND 
SAE for full details _ 

BARLOW WAOLEY 
XCR·30 A• 
XCR.30 FM R• 

F.O.K . 
TM568 VHF Monitor Rcx::eivet • 

£150 
£170 

£105.00 

STATION ACCESSORIES roncluding PoSll>QOI 
Single Mete< SWR Wall Type £10.25 
Single Merer SWR Desk Type £10.46 
Twin Meter Desk Type £12.50 
2 Way heavy duty Anlenna switeh £11 .95 
3 Way Anrenna swirch £6.00 
6Way An1enna switch £17.25 
Junkers Morse Key £315.00 
HyMound Morse Key £9.30 
Hansem FS:lOl through Line Wallmoror £33.25 
HP3A Low Pass Filter £3.00 
Plastic antenna insulators 23p 
Nve King 003 Morse Key £8.75 
Standard type Morse Keys £3.15 

HY·GAIN 
I 2A VO Vertical U>-1 S-20m 
14AVO/ WB Venice! 10- IS-20-«m 
I 8A VT / WB Venical 10 1trrough B0m 
Th3MK3 Triband Beam 
carriage £2.00 on 1ntennes 

WESTERN 
AlumeSts and entonnas now in stock. 
301tAJumas1 
OX-32 Two Elemenr Tribander Beam 
OX·33 Three Element Tribander Beam 
OX·34 Four Elemenr Tribander Beam 

£39.93 
£55.19 
£81."5 

£167.62 

£139.00 
£67.50 
£92.91 

£121.50 

STABILISED POWER SUPPLIES (New Rongo) 
Model 1220-ISVdc2·5Amp £13.63 
Modol 1225 12·6V2·6Alnp £18.00 
M odol 125 12V 5Amp £24.00 
Model 153S Dual Motor 0-20V 4Amp £26.73 
Model 1565 Twin Merer 0 -1SV6Amp £33.35 

TECHNICAL ASSOCIATES 
We oro now ac1ing cis $010 disuibutots for tho full 
range of Tochnicol 
RX Band Pass liltor • £29.75 

£29.75 
£28.75 
£29.75 
£26.55 
£21 .85 

RX Pook and Notch filter 
Audio Compressor . • • • 
Pfosoleclo1 MK1 whh relay 
P1osolec1or MK2 for SW L 
Crvsral Calibra1or • . . 
Those prices include VAT and PoStaga. 
New Model- VHF runable Pre·Amp 
SAE w11h all general enquiries please. 

SWL TUNIN G UNITS 

22.50 

MK1 Covei 2·30MHz . . • (17.50 
MK2 Covers 550KHt to 30MHz £23.SO 
Designed ind manufactured by us Fifty switch· 
ab1e tunable POSiuons. will match any antenna 10 
your 1eee1ver. Now 1n use 1n over 40 countries 
Ideal for use wit/\ OAP t1110$mitter1. Price Includes 
VAT end poelBge on thMe Items. 

SECONDHAND EQUIPMENT 
Due to the foci thln our secondhand equipment 
stock changes daily and our &dvens are in ptess 
weeks befOfo publication we ere not pubiishing a 
lisr. Al this dare we heve ove< 30 Transceive<s and 
receivtfs in stock. A S.A .E. will b<ing vou an up·to· 
dale lis1 or please phone. Good cie..n equipment 
wan19<1 ond spot cash win be paid. All secondhand 
equipment carrle.s a three month guarantee. 

Shop Hours M on to Fri 9.30am 10 5.30pm 
Saturday 9.30om 10 5pm 
ACCESS and Barclavcerd faciliries. 
HP to•ms euanged. Part o>echanges·atways wel· 
come Good clean equfpmen1 bought for cash 
Items sord on a commis.s1on besis 
We aro locatod on 1M: A574 Tutn at the G1ey· 
hound Motel on the A580 (Eost Lanes Road) and 
wo nre about ; -mile on right. No parking p rob lems 
at anv time 

MERRY XMAS AND A HAPPY 1979. 

THE SUCCESSFUL MINITENNA 
MONOBAND MINI-BEAMS 

ARE BACKll 
MJ.7 16 metre two eleroent £38.76 
MJ.510 metre two element £32.liO 

Dural construction. low swr. lightweight and small 
enough for almost any QTH. with excellent 

performance. 
Please send S.A .E. for mustrated leafier and tun de18ils. 

G3XKF MINITENNA BEAMS J. SHARRAIT 
Honeysucille Lodge, Mentmore. Leighton Buzzard, Beds LU7 ORG 

Tel: Cheddington (Bucks) 661390 
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TMP ELECTRONIC 
SUPPLIES 

WISHING ALL MY CUSTOMERS AND AMATEUR RADIO 
FRIENDS A VERY HAPPY AND PEACEFUL CHRISTMAS AND 
COMING NEW YEAR. MY THANKS TO YOU FOR YOUR SUP· 
PORT IN THE PAST AND I AM LOOKING FORWARD TO BEING 
OF SERVICE IN THE FUTURE. 

HOWARTH JONES GW3TMP 

BRITANNIA STORES 
LEESWOOD, MOLD, CLWYD. CH7 4SD 

Tel: Pontybodkin 846 1035287) 
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~~' &ii\•\ 
194a NORTHOLT ROAD, SOUTH HARROW, M'IDDLESEX, ENGLAND 

AMCOMM SERVICES 
9!!••1 
~~ 

SST T-1 RANDOM WIRE ANTENNA TUNER 

GUARANTEE 
All SST products are guaranteed for 1 year 

REG. WARD & CO. LTD. G2BSW 
GSCA 

K.W . 
103 VSWR Meier and 

combined Power Meter £23.00 
107 Combined E·Z March. 

VSWR and RF Power 
lnd1c,a1or. Dummy Load 
and Antenna Switch for 
3 out1e1s C108.00 

3 ·wav An1enna Swuches 
(for co·a•) • • C10.50 

SHURE MICROPHONES 
Model 444 C25.26 
Model 201 1:12.60 

All •bove prices plus VAT at 111% 
NB - 'Test Equipment', VAT at i1% 
includes SWR/ PWR m<1tatS and 

dummv IOJJds. 

YAESU 
FT101 E Ttansce1ver . _ £515.00 
FT2008 T ransce1ver and 

FP200 PSU • • [420.(IO 
Yaesu 301 0 all sohd state 

., ... , .. £5815.00 
FR1 01S Receiver .• 096.(IO 
FR101D Re<:e1Ver £525.(IO 
YD844 Desk Mic [18.(IO 
YD846 Hand Mic 1:7.50 
YH55 Headphones £8.75 
SP1018 Speaker £19.00 
Y0100 Moni1orscope .. £146.00 
FRG7000 • • C327.00 
FRG.7 less ban holder. 1:187.00 
S.E M. Z·match .. £34.50 
CO·ilK 5-way Antenna 

Swuch (9.55 

USEO EQUIPMENT 
KW201 R• and handbook, w11h e.iernal Heathku .. Q .. mult1pl1cr, [130.00 

AGENTS FOR G20VM ANTI-TV ANTENNAS, ANO BALUNS 

Val"es for Yaesu. e1c. 6BZ6. GUS. 6KD6. 12AX /A. 12BY7A. 12AU7. 6JS6C, 
6146, 6HF5. 6L06. 6EA8. 6GK6, 61468. 6KD6. RCA Valves tor KW 
equipment etc 
Senunel 2m Preamps and 2m con1Jenors/ Europa lransverters. J Beams and 
Stolle ro1ators 140 ' 14g ant wue, insulators. 52 & 75 ohm co-a x. and UHF 
plugs. sockets and 1educers, G ·Whip mobile antenna. W1ghlfaps. Mast 
Couplers Hy· Gain venocals, SWR 10 (Tw1nme1er). SWR/ PWR MeletS 

AMTRON KITS 
TRADE INS WITH PLEASURE. OUR STOCK OF GOOD SECOND·HAND 
EQUIPMENT CHANGES DAil V- LET US KNOW YOUR REQUIREMENTS 
Due 10 cuuency fluctua11ons pnces of 1mPQned equipment are hable to 
1ltetat1on 
AOO 12;" VAT 10 all proces ••eepl used e<1u1pment. 
HP TERMS AVAILABLE CARRIAGE EXTRA ON ALL ITEMS 

ACCESSf BARCLAYCARD 

AXMINSTER, DEVON EX13 5DP Telephone 33163 

1076 

A ll band operation (160-10 metres) with any 
random length of wire. 200 watt output 
power capability-will work with virtually any 
transceiver. Ideal for portable or home 
operation . Great for flats and hotel 
rooms; simply run a wire inside, or out of 
a window, or any place available. Toroid 
inductor for small size: 4f' x 2t "x 38

• 

Built-in neon tune-up indicator. S0-239 
connector. Attractive bronze finished en­
closure. 
only £23.40 including VAT and carriage 

TELEPHONE 
01-864 t166 

SAMSON ETM - 3C KEYERS 
Professaonal-grade C·MOS 1iteyers bu1r1 for dependable Manne & Commercial 
use world ·wH:le-Backed by Spacema~k service. 
Only 1 µA baUCry 1dlong currenl I ETM ·3C. [63.88 
ETM-4C MEMORY KEVER- Hes ETM- 3C fea1wes plus4 memories each 
iaking appro• 22 MorH charociers (sw llchable 4 x 256 or 2 x 512 bl1s) . 
E1ase/ 1ewrite os often es needed. By 1ust pressing a button it sends COs etc.­
once only. 01 repeatedly. and at any chosen speed 

JUNKER PRECISION HANO KEY. C36.54 

BAUER SINGLE-PADDLE KEY UNIT. £11.66 

88mH TORO I OS for niv. cw. sstv. fol1ers. 90p each 
SSB 90· AUDIO PHASE SHIFT NETWORKS. octal based. 

All prices pos1pnid and Include 120% I/AT. Please send stamp wi1h all 

enquuios. SPACEMARK LTD. 
THORNFIELO HOUSE. DELAMER ROAD. ALTRll\ICHAM. 
CHESHIRE (Tai : 061-928 8458) 

2m 12V 6-CHANNEL TRANSMITIER FOR £35 
ASSEMBLED AND TESTED 

Board size 140x 82mm • Frequency muhiplication x 12 • Crys1al 
socke1s HC25/ U • Crys1al pulling u immers available • Minimum 
power 1W into 50!1 • RF bandwidth 1MHz (145- 146MHz) 
Audio processor inpu1 impedance 300!1 • Pre-emphasis, limi1ing, 
de-emphasis and audio tillering circuitry • Sensitivity 2mV for 3kHz 
dev • Max dev 5kHz • Circuit supplied. 
40673 65p CA3089E 
2N4127 £1.50 RS12 relay 
3N204 70p 2N5109 

Minimum order ll.00. Ms17 order only P&P 20p 

HELLER ELECTRONICS LTD. 
49 Blossom Waya, Hounslow. Middx TW5 9HB 

£1.10 
•£1.50 
£1.20 
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Sensationa l 
va lue in 
quartz 
c rysta ls 

2 METRE AND 70 CMS CRYSTALS 
NORMALLY IN STOCK AT £1 .96 
!New addi1ions in italics) 
TX Crystals 4 and 8MHz in HC6/ U and 40pf 12MHz for TRIO. 
RX Crystals 44MHz in HC6/ U and HC25/ U for channels RO, RI. R2, R3, R4. RS, R6, 
R7, S20, S21. S22. S23 and S32. 
/com crystals 18 and 14MHz for RO, Rl. R2, 510. 521 and S23. 
M any 01her frequencies in stock. Send s.a.e. 

MADE TO ORDER AT £2.25 Delivery 4 10 6 weeks. 
Specification normally ± 30ppm - 30 to +so·c. ± 10ppm at 25'C 1n HC6. HC18 
and HC25/ U holders When ordering please give crystal's load capacity and holder 
or specify equipment in which crystals are to be used. 
.TX 4 to 4·06MHz. 6 to 6·084MHz. 8 to 8·12MHz, 12 to 12·17MH>. 18 to 
18·25MHz. 
RX 10·25to10·4MHz, 11-1to1 1·28MHz. 14·81to15·04MHz. 44·43 to 45·1 MH<. 
51·56 to 52·24MHi . 
A lso a1 £2.25 crystals for Japanese 2 meue and 70cms equipment not covered by 
the above frequency ranges. Also Pye U1 OB and WI SU 70cm crystals. 
PLEASE NOTE THERE ARE NO DISCOUNT RATES ON THE ABOVE 
CRYSTALS 
SPECIAL OFFER P1ice £1.25 
25pf 18MHz TX CryStalsfor 145·725(RR5). 145·750(RR6).145·775(RR7) . 

PYE POCKETFONE RECEIVE CRYSTALS 
HC18/U between 84·46 and 84·86MHz ± 10ppm at 25'C. Delivery 4 to 6 weeks. 
(SUB c1ystals held in stock) Price £2..50 (TX crystals £2.25) . 

CONVERTER CRYSTALS IN H C18/ U 
96·000. 101·000, 116·000MHz in stock Price £2.95. 

TONE BURST AND IF CRYST ALS IN HC18/ U 
7·168M Hz fo1 1750kHz and 10·245M Hz for 10·7MHz Ifs P11ce £2.25 

FREQUENCY STANDARDS (8% VAT) 
100kHz in HC13/ U Price £2.95, 1000kHz in HC6/ U Price £2.80. 10·7MHz in 
HC18/U P"cc £2.25: 455kHz HC6/U £2 .95. 

1 OFF CRYSTAL PRICES 
Fund amental• 
Grou p Price 

1. 0,030to 0·099MHz 100ppm £14.25 
2. 0·100 to 0·369MHz 100ppm £9.75 
3. 0·370 to 0·730MHz 100ppm £10.00 
4 . 0·731 to 1·499MHz 100ppm £9.75 
5. 1·50010 1·999MHz 30ppm £3.45 
6. 2·00010 3·999MHz 30ppm £3.00 
7. 4·00010 20·999MHz 30ppm £2.85 
8. 21·000 to 24·000MHz 30ppm £3.25 

3rd Overtones 
9. 21·000 to 63·000MHz 30ppm £2.85 

5th Overtones 
10. 60·000 to 104·999MHz 30ppm £2.95 
11 . 105·000 to 1 19·999MHt 30ppm £8.25 
12. 120·000 to 130·000MHz 10ppm £12.00 

6th , 7th and 9th Overtones 
13. 130·001 to 216·000MHz 10ppm £20.00 

Unless otherwise requested fundamentals will be supplied with JOpf load 
capacity and overtones for se1ies resonance operations. 

HOLOERS 30kH< to 200kHz HC13/U, 170kHz to 196·000MHz HC6/U. 4·000 
to 216·000M Hz HC18 or HC25/ U. Prices on application for other holders 

DELIVERY: Groups 1 to 4 . 12 and 13- six to eight weeks 
Groups 5 10 11 - four 10 six weeks 

Please sta1e holder required when orderi ng. 

DISCOUNTS (Only applicable to Groups 1 to 13) 
5%mixed frequency discount for five or more crystals w i1hin any p,ice group. For 
orders of same frequency and specifica11on discoun1s start at five of1 in groups 1 to 
4. 12 and 13. In all othe1 g1oups discounts start at 10 off. Special rates for bulk 
purchase schemes including free supply of crys1als ror UK repeaters. 

CRYSTAL SOCKETS HC6/ U and HC25/U 16p. 

M INIMUM ORDER CHARGE £1.50 
All prices include postage to UK and Irish addresses~ Crystals supplied to any 
specilic.ation for industrial, mobile radio or marine use etc. State 
equipmen1/specifica1ion when enqu11in9. Please send postage stamp with all 
enquiries. 

PRICES ARE EJC VAT PLEASE ADD 12~% UNLESS OTHERWISE STATED 

erformance Optimum 
with KW 

Decc•-KW 103 C ombined 
6wr/Rf Powu M• t•r la on 
I n•lrument tor mea1urlng a 

. _ 50 <>hm coaxia l line f eeding 
en Aerial Sy•lem or Dummy load (1) Sta nding W avo Ratio. (2) RF Power with 
lwo tanou 0.100 A 0-1000W when uaed wllh a 50 ohm Dummy Load. 

Decc1-KW fOOO 
Lin ear Ampllfter 
for 888 and CW 

'! 10-80 metret, 1200 
wattt p.e.p. Input 

I 
sse. can be 1drlven' 
by mo•t 100 wett 

l Tran1celvera and 
Tranamlttere. Em-

l ploy1 a pair of T160L 
Tubea In Of'Ounded 

J grid, Pl -aectlon lniiut 
j and output clrcultt. 

Bulll-ln NKv P.s.u. 

NOTE: Tho well-known KW LOW PASS FILTER paHlno 3-30MHz 11 
available from stock. 

~the, lfW 
r W E.z Fa110..,,;t 

lh:IJDs (the :,~l~h: K·W 
OIDofe~~•t) K~/al IJl'td 
Switch. • Kw A TraQ 

Gain be' Stoc1o•ta ,ntenna 
Dtce:a-KW 117 A ntenna T unlna System COR illlll•end\f 01 Hy. 
lncorpor~tea £.z match, SWR/RF Powor Motor, Mlcroph R0~t11tor.s: erStlc1e1 ; 
Dummy load, A ntenna switch. Hloh power ao11,h "e• et 1'ur8 

Serv
.lnQ Rad• vonlon KW 109 ls avallablo. •roe< •re c. Kw 10 A'""""' .!:lo • Ae nva ;: to,• m1n7o'ma1ry •' •ri;;;;if"ie d ' t.l\V '•ct "'• .,, "'""'01 

Amateur Radio Products urs Wor\ -"" Wr11":"0::q~1Q:;.o~·nu. 
DECCA COMMUNICATIONS LTD wr11eorphonerorc.t•t0<Ju•. .cotoiooue. Qhone ,0 , 

Cr•mptona Road, Otford, Sevenoaka, Kent •euyi le rms available o" 
TN14 SEA. T tl : Sevenoaks (073.21 sott1 eQulpment over 12, 18 or 24 monthta. 
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GSCZW 
Digital 

Frequency 
Met er { 
Complete 50MHz kit £54.00 inc VAT, post free (UK) 

£ £ 
ZN1040E Count/Display IC 8.10 Hardware and Wire Pack 1.45 
Integrated Circuit Pack 9.25 
Displays and Filter Pack 7.78 

Case. Two·tone pvc-faced 
steel. punched and lettered 

SemiconductO< and Diode Pack 2.47 
Resistor and Capacitor Pack 3.10 

( + 95p P & P) 5.75 
M in BNC Sockets (500) 0.86 

Logic and Display PCBs 4.84 
5MHz Crvstal 3.45 

Min BNC Plugs (500) 0.70 
500MHz Prescaler Kit 1.78 

Transformer 8 ·0 - V 0·5A SP86318 600MHz IC 8.96 
! + 75p P & P) 2.48 

Switches. Knob. BNC"s etc. 4.15 
NE592 Wideband Vidao Amp 1.43 
DFM Reprint (post lree) 0.50 

N EW ! H i·Z Buffer Kit enables DFM to count below 100Hz 
£6·50 (inc P & P) 

GSCZW 
Digit al 

Voltmeter 

Complete kit £44.30 inc VAT, post free (UK) 
£ £ 

ZNA 116E ~ Digit IC 8.48 Hardware and Wire Pack 1.20 
Integrated Circuit Pack 5.24 Case. Two·tone pvc-faced 
Displays and Filter Pack 7. 78 
Semiconductor and Diode Pack 2 .80 

steel, punched and lettered 
( + 95p P & P) 5.75 

Resistor Pack inc cermets - 4.64 IC Sockets Pack 1.08 
Capacitor Pack 1.58 
Logic and Display PCBs 2.05 

Transformer ( + 75p P & P) 2.48 
5V Reg. 2 Rect. 2.000µF 

Voltage AMenuator Pack 0.88 Cap, Mains SW. Fuse and 
Holder 3.75 Range Switch 6P 4 ·way 2.38 

DVM Reprint (post free) 0.35 

All prices Inc VAT at the standard rate. 
Please add 20p P & P for pecks. SAE for full 

lists. 
Overseas-Deduct 8%off these prices. 

Desig ner 
,approved 

ELECTRONICS (OLDHAM ) LT D 
83 Lees Road, Oldham OL4 1JW 

Tel : 061-624 8812 

JOHNS RADIO 

TAPE READERS AND AUTO SENDERS TYPE 6S/S ETC .. NEW £10.00; US· 
ED £7.50. REPERFORATOR 7TR/ 3, NEW WITH SPARES £16.00: USED 
£10.00. REDIFON TELEPRINTER TERMINAL UNIT, TYPE TT11 FULLY 
TRANSISTORISED 600 OHMS AUDIO INPUT. POWER INPUT 100- 125 
VOLTS OR :ioo-250 VOLTS AC. CONTAINS INTERNAL POWER SUPPLY 
FOR TELEPRINTER MAGNET COILS. SPEED 100 SAUDS + UNIT MADE TO 
OPERATE CREED 75 TELEPRINTER. CIRCUIT INCLUDED £25.00. ALL EX. 
WORKS. 

J OHNS RADIO 424 Bradford Rd. Batley, Yorks. 

GBNMU 

Tel: 0924 478159 (9.30 am to 1 pm) 

BRISTOL'S ONLY AMATEUR SHOPI 

A MACIT ELECTRONICS 
3 NORTH STREET, BRISTOL BS3 1EN 

G8NW 

F.D.K . PALM II £149; T / Burst £9: Case £6.75: MULTI Ull 
with 10.channels and Tone Burst £259; M U LTI SOOD 
£289. 

All prices include VAT 
REVCO. f whips, i- whips, magnetic mounts. 
We will accept trade ins- end we will sell your equipment for you. 
Ring for details of secondhend equipment, and accessories. 
T el: om 669454 MAIL ORDER OR CALL IN AND SEE us. 
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DIGITAL DEVICES LTD 
RETAIL DIV ISION (G8GHZI 

CMOS TTL ZENER$ 

4001 16p 7400 14p BZY88 2v7. 3, 3v3. 3v6, 
3v9. 4v3. 4v7, 5v6, 6v8, 4011 16p 7401 14p 7v5, 9v1. 10, 12, 15, 16, 4013 36p 7402 19p 18, 20. 22, 24. 27. 30. 33 4015 65p 7404 14p volts400mw 7p each 4017 55p 7405 14p 
1 off each value 4020 69p 7408 14p 22 diodes for £1.20 4023 16p 7413 30p 

4025 16p 7432 24p 
4026 99p 7440 14p Special offer 4027 39p 7442 48p 
4028 55p 7445 75p !while stocks 1as1l 

4030 38p 7447 58p M otorola ! watt 4040 69p 7473 28p zenera in 4049 29p 7474 28p 2v7, 4v3 & 5v6 only 
4050 32p 7475 36p 
4051 66p 7486 28p 7p each or 4060 99p 7490 35p 10 for 66p any mix 
4066 60p 7493 41p 
4069 17p 7496 66p 
4093 56p 74121 31p Wirewound Resistors 74122 49p 10watt 5% 74123 49p 27R. 56R & 330R 12peach 74132 63p 

LINEAR 74151 63p 
74161 86p 

723 45p 74191 96p 
741 30p 74196 96p 

Terms of Business: CWO only. VAT INCLUDEO. No minimum order, but 
orders under (4 add 25p P&P. Goods normally dispatched by re1urn of post. 
All devices brand new and full spec by famous manufacturers. CMOS mainly B 
series 

FREEPOST ADDRESS-NO STAMP REQUIRED ON YOUR ORDER 

FREEPOST, TOWCESTER, NORTHANTS, NN12 7BR 

ATTENTION SWL'o & D)(.,. 

The Amtest PRS RF PRESELECTOR covel'8 1 ·5-30MHz with an average of 
30dBsof gain. 911 operation. High Qcoill. Size: 8x 5rx 2+ Ins. Only£14.801nc. 
HB9CV 2m & 70 cm Beems. make good indoor aerials for flat dwelle1'8 for only 
£6.70 inc carJ. by Roedline. 

SAE detllils all above. Mall order only. 
AMTEST. 55 VAUXHALL ST. WORCESTER WR3 SPA 
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CLASSIFIED ADVERTISEMENTS 
.Privata advertisements 16p per word, minimum £3.00. 
1 raae advertisements 25p per word, minimum £5.00. 
Box Number 76p extra to wordage or minimum. 
Semi·display 1/ 12 page lli" x3") <35x 76mm) £21.00. 

1/ 16 page Ii" x 3") 122 x 76mm) £15.00. 
Please write clearly. No responsibility accepted for errors. 
Latest date for acceptance- 5 weeks before 1st of issue month. 

All classified advertisements must be prepaid. 
Copy and remittance to: C. C. LINDSAY. 
2 Leyburn Gardens. Croydon CRO 5NL. Tel: 01-686 5839. 
Members' Ads must be sent to the Editor at Chelmsford. 

FOR SALE 

RF USERS! New UHF AC/ DC Converters, Vacuum Junction, 50% off 
normal price. While stocks last. Suitable for RF and UHF Power 
Measurement (5mA range, with 6mV open circuit output, 200% 
011erload permitted). £1.50each plus25p Post & Packing OR, £7.50 Pack 
of 6 Postage included (UK only). Cheque with order please. Allow 7 days 
for delivery. PROSSER TRANSDUCERS, Lady Lane Industrial Estate,' 
Hadleigh, Ipswich IP7 6BQ 
QSL & LISTENERS CARDS We offer quality cards, rapid turnaround 
and very competitive prices. SAE for samples. G3VZF, 5 The Close. 
Radlett, Hertfordshire. 
QSL CARDS. printed to your own specification on white gloss cards. 
Send SAE to Caswell Press. 11 Barons Way, Woodhatch, Reigate. Sur­
rey. 
VALVES, new. boxed. 6JM6, 6HF5, 6JS6/ C, 6JB6/ A, 6KD6, 6146B. 
Many other types. SAE for list. Wilson. G4AZM. Tel: Bolton 54165. 
ALUMINIUM QUAD SPIDERS designed to give optimum spacing, 
£18 pair including p&p. SAE for details, G3ZHC, Tel: Walsall (0922) 
26659. 
RESISTORS t WATT. All standard values 1on- 1M 2p each. Min Sany 
value. M in order 50p. P&p 20p. Introductory offer. ADS Electronics, 
Lower Broadheath, Worcester. 
PYE VANGUARD 2m TCR, 145, S20, S22, S23, R5, R6, R7, fitted 
toneburst, FET-RF, Pre·amp, switchable 25W/60W, very clean inside, 
£75. GBIFW. Tel: 508 4762. 
TRIO T5700. perfect condition, £325. MMT 432/285 Transvener, £100. 
Paul Smith, 49 Hucknall Avenue. Ashgate, Chesterfield, Derbyshire. 
Tel: 0246 37389 evenings. 

WANTED 

GOOD SECONDHAND EQUIPMENT A LWAYS WANTED. Come to 
Amateur Radio Exchange for the best deal. 2 Northfield Road, Ealing, 
London W13. Tel: 01-5795311. 

MISCELLANEOUS 

COURSES-RADIO AMATEURS' EXAMINATION. City and Guilds. 
Pass this important examination, and obtain your G8 licence, with an 
ARC Home Study Course. For details of this and other courses (GCE, 
Professional Examinations, etc) write or phone: The Rapid Results Col· 
lege, Dept JT1, Tuition House, London SW19 4DS. Tel: 01-947 7272 
(Careers Advisory Service) or for prospectus requests ring 01-946 11D2 
(24hr Recordacalll. 

CRYSTALS-prompt, reliable service 
70em SUS, 20: RBO, 2, 4, 6, tO, t4 

12MHz Tx, 84MH< Rx in HC18/U (P0<:ketphonel 
24MHz Tx. 34MHi Rx in HC25/ U IStarphonel 

2 metre SO. 8. t6. 18, 20·25, 32: A1 ·8 
Tx renges 6, 12, 18MHz in HC25/ U: 4, 8MHz in HC6/U 
Rx ranges 14. 44, 52MHz in HC25/ U; 10. 44MHz In HC6/ U 

Inclusive price £2.90 each. 10% discount on 10 or more 
All IM above normally in stock and sent by First Class PoS' 

Mode to order cryatel1 2- 105MHz 30ppm 0.60 delivery w ithin 6 weeks 

HARTLEY CRYSTALS Phone 04 868 7597 
Giro 35 563 4007 

Green Lane, Milford, Godalming, Surrey GUS 5BG 
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FT.101 FM Uni1 £49.00. RPT Shit! Module 
£10. RF Clippers FT. 101. FT.200 enquire re ex· 
pon rejocrs. Europa wired FT.101 w ith APT 
shift £126. Super CW filrors 8 Pole 250 Hzs. 
FT.101, FT.301 , TS520, TS820 £28.50. 
FT.101. FRG7, SRX30, Mul ti U11, Quanz 16, 
J Beam. etc. _stocked. Access, Barclaycard, 
full seivice facilities. s.o.e. for FT.101 ac· 
cessories fist. Holdings Photo Audio Centre. 

YAESU 
EXTRAS 

39141 Mincing Lane, Blackburn BB2 2AF. Tel. (02541 595.95/6 

SITUATIONS VACANT 

RADIO COMMUNICATION ENGINEERS & 
RADIO PAGING ENGINEERS NEEDED 

£4,900 AND £4,400 
(Remuneration Inclusive of bonuses) 

Applicants are invited for the above positions. Due to continuing ex­
pansion we need engineers at our London depot and also our new 
branch at Harrow, Middx. We are London's largest independent 
radio ·telephone company and would be interested in hearing from 
you if you have knowledge of mobile VHF equipment. Contact Mike 
Rawlings or Bill Clarke on 01-328 5344. 

NOLTON COMMUNICATIONS LTD 

is a British Company firmly established in the design, manufacture 
and sale of Radio and Data Communications equipment. 

Due to further expansion of our mobile radio business we require 
experienced FACTORY TEST AND FIELD SERVICE ENGINEERS. 

Salary will be within £3500-£5000 p.a. plus bonus. 

Apply in writing to: 
K. Harrold. Technical Manager, 
Nolton Communications Ltd, 
Fieldings Road, Cheshunt. Harts ENB 9TL 

IF YOU HAVE PASSED YOUR RAE 
WEHAVEAJOBFORYOUON 

RADIO-TELEPHONE EQUIPMENT 
HA YES 01-573 4541 

FIELD & BENCH ENGINEERS 

FINAL TEST AND INSTALLATIONS 

VHF RADIO-TELEPHONE EQUIPMENT 

CRAVEN & FINDLAY 01-573 1177 (HAYES) 

CHASE ELECTRICS LIMITED 
Vacancies exist for enginec1s and technicians to work on the 
design, test and manutacture of R.F.1. test instrumentation. We are 
recognised leaders in this field and can offer interesting and varied 
work. 
Salaries range from £3,500 to £7,000 depending on position and 
experience. 

Telephone: 01-977 0251 / 2 

1079 



A ~CA LL 
TECHNICAL SERVICES DIVISION 

RADIO TECHNICIANS 
Air Call is a young and dynamic company in the mobile communications field 
via nationwide radio telephone and wide area radio paging networks. 
The Technical Services Division provides technical.support and maintenance 
to the Parent Company and to many other users of equipment in this field. 
As part of the divisional expansion programme, we are currently marketing 
private mobile radio and on-site paging systems and equipment. 
To cope with this expansion, we urgently require radio technicians with ex­
perience of bench and/ or field servicing activities. Vacancies will exist in 
most of our major service centres which cover the UK particularly in the Lon­
don, Birmingham and Aberdeen areas. 
Salary, benefits and working conditions are above average and a company 
car is provided. 

Applicants should apply, in writing, in the first instance to: 

Personnel Officer 
AIR CALL LIMITED 
Technical Services Division 
58 Storforth Lane Trading Estate 
CHESTERFIELD, Derbyshire 

MEMBERS' AD ORDER FORM 
e See Members' Ads page for 
conditions of acceptance. 
e Not more t h an 40 words, 
including name, address, etc 
e Do not forget 75p 
remittance plus w rapper. 
e Please w r ite in block 
capitals, or type. 
e Use correct address 

Licensed members are asked to use 
their callsign and OTHA, meaning that 
their address in the current RS'GB 
Amateur Radio Call Book is correct. 
BAS and A members will, of course, 
have to provide thei r name and 
address. 

I enclose cheque/ PO for 75p to cover 
the cost of this advertisement. 

Signed .................................................... . 

Date ........................................................ . 

1080 

( 
Tick as ) 

FOR SALE 0 WANTED 0 appropriate 
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BSGB BOOKS POR CHRISTMAS 
Amateur Radio Techniques 

18th ednl 
Pat Hawker, G3VA 

Basically an ideas and source book. this ever-popular work brings 
together a large selection of novel circuits and devices, together 
with many fault-f inding and constructional hints. 

Chapter titles: Semiconductors; Components and construction; 
Receiver topics; Oscillator topics; Transmirter topics; Audio and 
modulation; Power supplies; Aerial topics; Fault-finding and test 
units; Appendix- U. list. 

"An alternative title for this book would be The Experimenter's 
Handbook. It is one of the finest collections of circuits, building 
blocks, and design ideas, and is invaluable for the inveterate 
amateur experimenter and constructor'' - Amateur Radio 
(Wireless Institute of Australia). 

336 pages; paperback; 244 by 183mm; 1978 

A Guide to Amateur Radio 
(17th edn) 

Pat Hawker, G3VA 
Provides the newcomer to amateur radio with basic information 
on receivers, transmitters and antennas. This book also contains 
technical information and operating data of Interest to all radio 
amateurs and listeners. 

Chapter titles: This is amateur radio; Getting staned; Com­
munication receivers; Transmitters; The antenna; Amateur rodio 
equipment; Workshop practice; The licence examinations; 
Operoting an amateur station; The RSGB and the radio amateur; 
International amateur rodio organizations. 

120 pages; paperback; 246 by 180mm: 1978 

VHF/UHF Manual 
(3rd ednl 

D. S. Evans, G3RPE, and G. R. Jessop, G6JP 
The standard textbook on theory. techniques and equipment for 
amateur radio transmission and reception between 30MHz and 
24GHz. 

Chapter titles: Introduction; Propagation; Tuned circuits; 
Receivers; Transmitters; Filters; Aerials; Microwaves; Space com· 
munication; Test equipment and accessories; Data. 
"No serious vhfer should be without this book. The reviewer's 
copy is always kept close at hand" - OST (American Radio Relay 
League). 

"Without a doubt. this is the standard textbook on the subject 
and anybody with only the slightest interest in vhf/ uhf operation 
should have a copy on his bookshelf" - Radio ZS !South African 
Radio League). 

416 pages; hardcover/ dust jacket: 248 by 183mm; 1976 

RSGB Amateur Radio Call Book 
(1979 edn) 

Published annually, this is a comprehensive directory of amateur 
radio stations in the UK and the Republic of Ireland. This edition 
incorporates 6,350 new callsigns and amendments notified by the 
Home Office between September 1977 and August 1978. It also 
includes lists of RSGB affiliated societies and groups, beacons, 
repeaters and special callsigns. 

184 pages; paperback; 241 by 182mm; 1978 

Radio Data Reference Book 
14th ednl 

T. G. Giles, G4CDY, and G. R. Jessop, G6JP 
Presents a wide range of essential reference data in convenient 
form without needless repetition of basic theory. 

Chapter titles: Units and symbols; Basic calculations; Resonant 
circuits and filters; Circuit design; Aerials and transmission lines; 
Radio and tv services; Maps and meteorologicol data; Materials 
and engineering data; Mathematical tBbles. 

" .. . It is not in any sense a handbook peculiar to the needs of 
amateurs. In fact. it is the kind of volume any electronics engineer 
or technician would welcome on his bookshelf. because of the 
amount of data it contains" - Electronics Australia. 

200 pages: hardcover/dust jacket; 223 by 140mm; 19n 
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Radio Communication Handbook 
15th ednl 

First published in 1938, and a favourite ever since, this large and 
comprehensive guide to the theory and practice of amateur radio 
takes the reader from firsl principles iright through to such 
specialized fields as radio teleprinters, slow-scan television and 
amateur satellite communication. 
Chapter titles: 

Volume 1: Principles; Electronic tubes ond valves; Semicon­
ductors; HF receivers; VHF and uhf receivers; HF transmitters; 
VHF and uhf transmitters; Keying and break-in; Modulation 
systems; RTTY. 

Volume 2: Propagation; HF aerials; VHF and uhf aerials; Mobile 
and ponoble equipment; Noise; Power supplies; Interference; 
Measurements; Operating technique and station layout; Amateur 
satellite communication; Image communication; The RSGB and 
the radio amateur; General data. 

"These volumes should be well wonh the expense to an 
amateur who is interested in the technical aspects of the 
pastime." - OSTlAmerican Radio Relay League). 

"The high standard evident in Volume 1 is fully maintained in 
Volume 2 and, together. they contain a wealth of information for 
the serious amateur. Highly recommended" - Electronics 
Australia. 

Volume 1: 480 pages; hardcover/dust jacket; 
248 by 183mm: 1976 

Volume 2: 336 pages; hardcover/ dust jacket: 
248 by 183mm; 1977 

Teleprinter Handbook 
0 . J . Goacher, G3LLZ, and J . G. Denny. 

G3NTT 
Covers the complete theory and practice of modern radio 
teleprinter equipment. both European and American, and includes 
much servicing information. 

Chapter titles: Aspects of signalling; Teleprinters; Other my 
machines; Power supplies; Demodularors; Auxiliary equipment; 
Keying methods; Filters; Test equipment; Control systems; 
Operoting procedures; Glossary of commorciol equipment; 
Terminology. 

372 pages; hardcover/ dust jacket; 248 by 183mm; 1973 

Test Equipment for the Radio 
Amateur 

(2nd ednl 
H. L. Gibson, G2BUP 

Explains the principles of measurement techniques. and gives 
constructional details of many items of up-to-date equipment of 
interest not only to the radio amateur but also to the electronics 
enthusiast. 

Chapter titles: Current and voltage measurements; Frequency 
measurements; Wavemeters; RF powe1 measurement; Aerial 
and transmission line measurements; Noise measurements; 
Components, valves and semiconductors; Signal sources and 
attenuators; Oscilloscopes and modulation monitors; Power 
supplies; Reference data. 

161 pages; herdcover/ dust jacket; 248 by 183mm; 1978 

Oscar Amateur Radio Satellites 
S. Caramanolis 

A complete introduct.ion to the orbital and electronic principles of 
communication satellites. with panicular reference to the Oscar 
series of amateur radio satenites. 

Chapter titles: Planets and their orbits; Satellites and their or­
bits; Anatomy of a satellite; Satellires os relay stations; Fun­
damentals of telecommunication via satellites; Telemetry systems; 
Satellites of the Oscar series; Operating with amateur sarellites; 
Learning with AMSA T-Oscar satellites; Tile fu1<1re. 

"Any amateur would be well advised to add this to his satellite 
literature or even use it as a starting point. Highly 
recommended" - Electronics Ausrralia. 

192 pages; paperback; 206 by 147mm: 1977 
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OTHER RSGB PRODUCTS 

Amateur Radio Logbook 
A new improved version of the " standard" log which Incorporates 
a superior wire binding, enabling the book to be folded back on 
itself to save desk space. The A4 size also allows much more 
space for remarks. 

96 pages; wirebound; 210 by 297mm 

Great Circle DX Map 
This map, intended for wall mounting, shows the bearing in 
degrees of any dx station and is thus invaluable for the hf operator 
with a beam antenna. Also gives amate~r radio prefixes. Printed in 
green and black. and plastic laminated for extra durability. 

760 by 625mm 

RSGB station callsign plaque 

+ GB3RS 
• # _____....... 

Beautifully finished prestige station callsign plaque in 13mm solid 
black polished perspex. The RSGB l0go is attractively superim· 
posed in clear perspex which is reverse engraved and painted with 
black letters on a blue background. The plaque measures 170 by 
51mm excluding plinth. You specify the callsign required on the 
plaque. Delivery is live weeks. 

RSGB de-luxe lapel badge 

Individually milled and engraved lapel badge in highly polished 
brass and in·painted black. Height of "diamond" 21mm, overall 
length 39mm. Suitable for everyday wear. You specify your own 
callsign when ordering. Delivery is five weeks. 

USA PUBLICATIONS 

Care and Feeding of Power Grid Tubes 
Varian (EIMAC Division) 

The classic applications manual for those designing and building 
linear amplifiers using EIMAC valves, including the popular 
4CX250 type. 

Chapter titles: Introduction; What is a power grid tube?; Elec­
trical design considerarions; Linear amplifier and single sideband 
service; Neutralization; Operating conditions for various applica­
tions; Bibliography. 

156 +ix pages; paperback; 212 by 136mm; 1967 

The Radio Amateurs' Handbook 
(1979 edn) 

This edition has been extensively revised by ARRL with a new 
layout and design concept. State-of-the-art features include 
nanow-band voice modulation, a 140W solid·state linear, a cmos 
morse keyboard and much more. First shipment expected later 
this month; order now. 

544 pages; paperback; 276 by 208mm; 1978 

Radio Frequency Interference 
William Lowry. W1W. Doug DeMaw. W1FB. Jay 

Rusgrove, W1VD. and Hal Steinman, K1FHN 
Although primarily intended for the USA market and television 
systems, this new book provides some technical information 
which may supplement that to be found in UK literature, par­
ticularly concerning interference from electrical devices and power 
lines. 

Chapter titles: RF/: problem or opporrun;c.,?; Coexistence in an 
RFJ-filled world; Citizens band interference; Interference from 
rransmirters; Interference from electrical devices and power Jines; 
How 10 identify and resolve radio-rv interference problems; 
Appendix. 

64 pages; paperback; 275 by 208mm; 1978 

Hints and Kinks for the Radio Amateur 
edited by Stuart Leland. W1JEC 

This is a new and completely reset edition of one of the most 
famous books in amateur radio. Solutions to tricky practical pro· 
blems abound, and there are details of many useful modifications 
10 well-known commercial gear. 

Chapter titles: Aids for rile station and s/1op; Test gear ideas; 
Transmitting and receiving kinks; Hints for the power supply; 
Antenna ridbirs; Thoughts for cw operators; Portable and mobile 
quickies; VHF band-aids and rricks; Notions for various modes; 
Dara for pc boards and solid stare. 

136 pages; paperback; 279 by 209mm; 1978 

Solid~tate Basics for the Radio Amateur 
Doug DeMaw. W1FB. and Jay Rusgrove, W1VD 

This new AARL book contains a complete beginner's course on 
the theory of solid-state devices. This is followed by thorough 
discussion and complete constructional details of simple modules 
which connect together to make a "breadboar.d" 3·5MHz direct­
conversion receiver. 

The same modules are then used, with some additions and re· 
arrangement, to complete a 3·5MHz superhet receiver, while a 
similar approach later allows the reader to construct a 3·5MHz 
transminer. Fun her chapters illuminate other aspects of solid· 
state design, including linear ics and digital logic, and the book 
concludes with four useful sections on practical construction 
matters. 

Chapter titles: Let's ralk rransisrors; Learning ro work wirh 
semiconductors - receiver secrion; Learning to work wilh semi­
conductors- transmirrer section; Understanding linear ics; 
Learning to work wirh inregrared circuits; Semiconductor basics 
pot-poum. 

159 pages; paperback; 276 by 208mm; 1978 
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PUBLICATIONS OBTAINABLE FROM RSGB 
RSGB members can obtain a 10 per cent discount on the prices listed below at the time of o r der ing (excluding Ham Radio Magazine 
and Ham Ra.dio _Horizons) . To obtain !he discount deduct 10 oer cent, calculated to the nearest penn_y. from the total value of the order (using 
the latest pnce lis/J and enclose a remittance for the balance. Also enclose a recent Radio Commu nicat1on address label as proof of membership. 

RSGB PUBLICATIONS 
Technical books 
Amateur Radio Techniques (6th edn) 
Guide to Amateur Radio (17th edn) 
Morse Code for Radio Amateurs . 
QSCAR-Amateur Radio Satellites . 
RSGB Amateur Radio Call Book 1979 
RAE Questions and Answers . . . • 
Radio Amateurs' Examination Manual (7th edn) 
Radio Communication Handbook 5th. edn. Vol 1 
Radio Communication Handbook 5th edn. Vol 2 
Radio Data Reference Book (4th edn) . . 
Service Valve and Semiconductor Equivalents . 
Teleprinter Handbook . . . . . 
Test Equipment for the Radio Amateur (2nd edn) 
TVI Manual (Out of print) 
VHF/UHF Manual . . . . 
World at their Fingertips (Paperback) 
World at their Fingertips (De-luxe) 

Log books 
Standard Log . . 
Receiving Station Log 
Mobile M ini· Log 

Maps, charts and lists 
Countries List/ HF Awards List. 
Great Circle OX map (in tube) . 
Oscar map (in tube). . . . . . 
QTH Locator map (Western Europe) ( i n tube). 
QTH Locator map (Western Europe) (on card) 
UK B"eacon List . . . . . . 
UK Repeater List . • 
IARU Region 1 Beacon List 

Members' sundries 
RSGB pennant 
RSGB station callsign plaque· . 
RSGB d e· luxe lapel badge" 
Callsign lapel badge· . . • . . 
Lapel badge (RSGB or RAEN emblem. pin fitting) 
Tie (Maroon or Blue) . . . 
Radio Communication Easibinder . . . . 
Car w indow sticker (RAEN.or RSGB) (self:adhesive) 
Members' headed notepaper (50 sheets) quarto 
Members' headed notepaper (50 sheets) octavo 
Radio Communication back issues (As available) 
RSGB contest log sheets (100) . 
RSGB teeshirt (large. medium or small) 
• Delivery approximately five weeks 

£3.95 
£1.71 

64p 
£4.20 
£3.21 
£2.00 
£1 .60 
£9.36 
£8.12 
£3.65 

48p 
£8.89 
£4.42 

£6.82 
£1 .63 
£2.76 

( 1.62 
£1 . 54 
£1.09 

25p 
(1.29 

43p 
£1 .15 

57p 
19p 
19~ 
19p 

£2.35 
. £5.50 
£2.85 
£1.60 

51p 
£1 .96 
£3.00 

31p 
85p 
60p 
84p 
77p 

£2.25 

Prices include postage, packing and VAT where· applicable. For air 
mail despatch, please ask for price before ordering, Goods are 
obtainable, less p & p. at RSGB headquaners between 9.30am and 
5pm. Monday to Friday. 

~OSTAL TERMS : Cash w ith order. Stamps and book tokens 
cannot be accepted. Cheques and postal orders should be crossed 
and made payable to " Radio Society of Great Britain". Giro A/ C No 
533 5256. 
Please write your name and address c learly on the order. 

ORDER FROM : 

OTHER PUBLICATIONS 
American Radio Relay League 
Antenna Book (13th edn) . . 
Course in Radio Fundamentals . 
Electronic Data Book. . • • 
FM andi Repeaters for the Radio Amateur . 
Getting to know Oscar from the ground up . 
Ham Radio Operating Guide 
Hints and Kinks. . . . • . 
Radio Amateurs' Handbook 1979 (Paperback) 
Radio Amateurs' Handbook 1979 (Hardback) 
Radio Frequency Interference . . 
Single Sideband for the Radio Amateur 
Solid·siate basics . . . . 
Solid state Design tor the Radio Amateur 
Specialized Communication Techniques 
Understa.nding Amateur Radio . 
VHF Manual 

Radio Amateur Callbook Inc 
American Callbook (USA listings) 1978 
American Callbook (DX listings) 1978 
World Atlas (Amateur radio prefixes) 

Radio Publications Inc 
Beam Antenna Handbook . . 
Better Shon Wave Reception (3rd edn) 
Cubical Quad Antennas • . 
Simple. Low-cost Wire Antennas 

Miscellaneous 
AmateurTelevision • . . . 
Care and Feeding of Power Grid Tubes 
Complete Handbook of Slow.scan TV • . 
International VHF FM Guide+ 1978supplement . 
Radio Valve & Semiconductor Data 
RTTY the easy way 
00-metre OXing 

MORSE INSTRUCTION AIDS 
G3HSC Rhythm Method of Morse Tuition-

Complete Course (two 3 -speed Ip records and one 
ep record plus books) . . 

Beginner's Course (one 3-speed Ip record and one 
ep record plus book) . 

Beginner's Ip (0-15 wpm) plus book 
Advanced Ip (9-42 wpm) plus book . . 
Three- speed simulated PO test 7in ds ep record 

t Overseas orders: add (1 .12 

MAGAZINE SUBSCRIPTIONS 

£3.86 
(2.96 
£320 
£3.09 
£2.46 
£3.19 
£3.08 
£736 

£1021 
£2.90 
£3.52 
£4.51 
£5.80 
£3.19 
£3.65 
£3.74 

£9.75 
£9.98 
£1.75 

£3.90 
£3.42 
£2.77 
£2.89 

£220 
£2.82 
£5.58 
£1.15 
£4.00 
£1 .02 
£2.86 

£5.60t 

£4.12t 
£3.441 
(3.441 
£1 .1 St 

OST (including ARRL membership) (per annum) . . £9.25 
Subscriptions for OST should be sent to RSGB. 35 Doughty Street. 
Londor> WC1 N 2AE. 

Ham Radio Magazine (per annum) (i ncl air 
deljvery) . . . . £14.00 
Ham Radio Horizons. . . . . . £6.00 
Subscriptions and changes of address for Ham Radio 
Magazine and Ham Radio Horizons should be sent to : Ham 
Radio Magazine (UK). PO Box 63. Harrow. Middlesex 
HA3 6HS. 

RSGB Publications (Sales), 35 Doughty Street, London WC1 N 2AE 
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Easibinders for 1 1 Radio Communication" 
Have you a pile of well-fingered 
back issues of Radio Communica­
tion which you turn over each time 
you refer to a particular issue? No 
wonder they become frayed! 

Why not protect them from 
these ravages in an Easibinder 
specially made to hold them by 
Easibind Ltd? 

One of these maroon cloth­
bound sturdy b inders will hold a 
complete volume (12 issues) firmly 
and safely, and yet still enable in­
dividual issues to be extracted and 
replaced, if necessary, w ithout 
damage. The binder is conveniently 
made so that even when full it may 
be opened f lat and any page read 
w it h ease. The spine carries the 
title and RSGB symbol in gold 
blocking. 

Despatched in stout corrugated cartons, Easibinders can be obtained from 
RSGB. 35 Doughty Street, London WC1N 2AE; price £3 incl p&p 

RSGB PUBLICATIONS ORDER FORM 
RSCB MEMBER I I Tl CK BOX IF YES Please use this form when ordering Post your o r der to ..... 

CALL-SIGH or ~ NAME -.. ORS/BRS/A 
RSG B PU BLICATIONS (SALES), 

ADDRESS 
FuJ: details of conditions of sale 35 DO UG HTY STREET, 

.............................................. .................................... can be found on the RSGB price LO HOON WC1 N 2AE 
list . Please check the latest .................................................................................. 
prl:e list when ordering as Telephone ...... 

.................................................................................. incorrect pricing causes delay . 0 1-837· 8688 

QUANTITY ITEM CO DE ITEM DESCRIPTION PRICE TOTAL FOR OFFICE 
REO.UIREO EACH QTY. ORDERED USEOUY 

I 

I enclose cheque, giro cheque, postal orders to the value of £ . 
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B. BAMBER BECTRONICS TERMS OF BUSINESS : CASH WITH ORDER, MINIMUM 
ORDER OF £2.00. 
All PRICES NOW INCLUDE POST & PACKING (UK ONLY) 

CALLERS WELCOME by APPOINTMENT ONLY 
DEPT RC, 5 STATION RD, LITILEPORT, CAMBS, CB6 IQE 
TEL.: ELY (OJSJ) 860185 (TUESDAY-SATURDAY) 

Please enclose s1amped addressed envelope with ALL Enouirres 

PLEASE ADD VAT AS SHOWN 
PLEASE ADD 8% VAT (except where shown) PLEASE ADD 8% VAT (except where shown) 

IC AUDIO AMP PCB. Output 2 wans onto 3 ohm 
speak er. 1211 DC supply, soze approK. 
51" < I!"• I" hogh, with 1n1egral heats1nk, com· 
ptete wtth c11cu1ts, C2.00 each 

NICAD CHARGER CONVERTER PCB. f low power 
invenerl. Sae oppro•. 4", 1!" x 1· high, 1211 DC 
supply. OOV DC output, through pot on pcb, for 
charging Nicads, etc iideal for charging ponable 
b3tterocs from mobile supply) Only needs one 
8FY50151 152 or s1mt1,r 'rans1s10,, which ean be 
mounted dilOct on 1he pcb pins on board, fined 
wuh a star· ovpe heatSink lnot supphedl £2.00 
each 

THE NEW EAGLE INTERNATIONAL CATALOGUE 
IS AVAILABLE ON REQUEST containing Audio. 
ln·car. and test OQulpmont, o tc 

IC TEST CLIPS. Clip over rC whole stilt soldered 10 
pcb or 1n socket. Gold·pln1cd pins. ideal ror ex· 
penmcnrnrs or service onglncors. 28 pin OIL £1.75, 
40 pin OIL £2.00. Or save by buying one ol each for 
£3.50. 

DECIMAL KEYBOARDS, pressure sensitive type, 
when pressed contacts go hom OI C 10 app•o• . 25 
ohms. Swuches onlv. no encoders. Size approx. 
3 .. x 3·, with laq:ie $Clue re touch plates 0 9 ~Clear, 
A. B. Dual Watch. and spare. Few only, £2.00 
whtfe stocks last . 

PLUGS & SOCKETS SEMICONDUCTORS 
BNC PLUGS. new, 50p each. BFY51 Transisun. 4 for 60p. 
N-TYPE PLUGS 50ohm 60p each. BCY72 Transistors. 4 lo< 50p. 
GREENPAR IGE300151 Chassis lead Termmators BSX20 II/HF osclmult.1 3 lor 50p. 

Hhese are the units ·whach boll on 10 the chassis. BC108 lmetal can, 4 for 50p. 
the lead os secured by screw cap. and tl>e inner of PCB108 lplasuc BCI081 S fo< 50p. 
the coo• passes through the ch.lssos), 30p each. 4 BF152 IUHF amp ""'"'' 3 for 50p. 
for (1.00. 2N3819 Fet. 3 for &op. 

PL.259 Plugs fPTFE> Brand new. packed wi1h reducers. BC148 NPN SILICON, 4 for 50p. 
75p each. BCl 56 PNP SILICON. 4 for 50p. 

S0239 SOCKETS IPTFEI Brand new 14 nore l1K1ng BAY31 Signal Doo<fes, 10 for 35p. 
typel 60p each 741CG RCA OP·AMPS. 4 lor £1.00. 

HF CHOKES wound on I" " 1" long fem1es. 4 for 
SOp. 

VHF CHOKES wound on 6·hole tubular lom1os. 5 tor 
40p. 

DUAL T018 HEATSINKS I" .• !", I" with scrcw·ln 
clamps, 3 lor sop. 

AE1 CSlOB.fl MICROWAVE DIODES: "" 10 
X·Baod, max. noise ligure 8·5dB 01 9·375GHz, 
80p each. 

BARGAIN PACK OF LOW·VOL TAGE ELECTRO· 
L YTIC CAPACITORS. Up 10 5011 working 
Seauonic manufac1ure. Appro)( 100 £1.50 per 
pacl< I+ 12j% VATI. 

rN4148 ON914) 10 for 25p. 
BCI07 !Metal can! 4 for 50p. 
SCRs 40011 31 3A, stud type, 2 for (1.00. 
TrP2955 Sirocon PNP power transistor 0011 at 15A. 90W, 

Flat pack type, 2 for (1 .SO. 
GERMANIUM DIODES. approx. 30 for 30p. 

OS MOR REED RELAY COILS ff or reed relays up 10 
j " doa, not supplied] IOV. IKohm coil. 2 for 50p. 

MIXED COMPONENT PACKS. containing resistors, 
capacnors, sw11chcs, pots, 01c All new. and hun 
dreds of items, C2.00 oer pack. while stocks tas1 

LOW PASS FILTERS llow imp 1ype1 2 9MHz. small 
mo1at encaJ)sula11on SllC approx ,~ .. ·I"· c. 
75p coch. 

THIS MONTH'S SPECIAL OFFER 
Your chance to stock up at an unrepeatable price 
N-TYPE PLUGS, 50 ohm (UR67 type) BRAND NEW 

BARGAIN PRICE OF 3 FOR £1.20 + 8% VAT 

10·7MHz SSB XTAL FILTERS 12·4~Hz BandWodthl RED LEDs !Mon Jypel, 5 for 7Sp. 
low imp. type. Camcr and unwanted sideband re GLASS BEAD FEEDTHROUGH INSULATORS, 
jection mWl. - 40dB, lne<>d 10·69835 and 10· 70165 solder·on rype. overall d1a. 5mm, pac~ of appro• 50 
•tals for USB LSB. INOT SUPPLIED> Size ap· for 50p. 
PIOX. 2-" I" • 1- (10.00 each LARGE GLASS BEAD FEEDTHROUGH INSU· 

-....:..------------------1 LA TORS. as above but 8mm d•a .. oack 01 approi.. 
FULL RANGE OF BERNAROS/ BABANI ELEC· 50 lor 70p. 
TRONICS BOOKS IN STOCK. SAE FOR LIST. 

A NEW RANGE OF QUALITY BOXES AND IN· 
STRUMENT CASES 
Aluminium Boxes with lids: 
ABt05J • 4 x lj 75p 
ABt36x 4 ; 2 Cl.00 
ABt4 7 <5 >< 2! (1.25 
AB15 8 x 6 < 3 £1.50 
A81610 < 7 <3(1.75 
ABl7 !Ox 41 < 3 £1 .50 
AB256> 4 x 3(1.25 
Vinyl Coated Instrument Cases: 
Blue Tops and Plain lowor sections, Very smart fm1sh 
WB15 x2j •2l 7Sp 
WB2 6 x4j x II £1 .35 
WB3 8 ~ 5 ' 2 ( 1.80 
WB4 9 x SJ• 2! £2.00 
WB5 11x61 • 3 £2.25 
WB611 •7! , 3j £2.50 
WB7 12 x 61 , 51 C2.B5 
WB353 8 • 5! · 3j £2.25 
PLASTIC PROJECT BOXES w11h screw on lods ion 

Black ABS) with brass insons. 
Type NBI appro• . 3-' 21"' 1j" 45p each 
Type NB2 approx . 31", 21" .• 1 !" 55p each 
Type NB3 approx. 4j" · 31", lj" 6Sp each 

OIECAST BOXES !APPROX SIZES) 
4 ·3"•2·3"•1·2"1111 ·60 • 30mmt (125 
4·8" . 2·3" . 1·5"1121 • 60 . 38mml £1.75 
4·8" < 3·8" · 1· 1121 ' 95 • 25mmt £2.10 
4·8" • 3·8" • 2" 1121 • 95 •Simm! £2.45 
6·8" •4·8" • 2" 1171 • 121 ' Simm> CJ.10 
4·8" '3·8" • 3" 1121 • 95 ' 76mmt £3.50 
6·8" ' 4 ·8" , 4" 1171 • 121 • 101mml £4.75 
8·6" , 5·8", 2" 1222 · 146 ·Simm> £425 
10·6" • 6·8" • 2" 1273 ' 171 • 51mml CS.30 

BOX OF P. C. BOARDS, mixed PCBs. contoonmg 
T1ans1stors. ICs. Resistors. Capacitors, etc Good 
breakdown value. Our selection £3.00 per bo:11. 

SLIDER SWITCHES. 2 pole make and break 101 
can be used as 1 pole change.over by hnk1ng the 
two cenue p1nsl 4 for SOp. 

SLOW MOTION MOTORS. 12011 50Hz lrpm. S1zo 
approx. 2 .. d1a. q ~deep, with r spindlo. 60p e.1ch 
01 2 for (1.00. 

SUB·MINIATURE ROTARY SWITCHES. 4 < 5 w,1y 
make corltaClS. Size approic r' <l13 . 1"' deep, ,.\ .. 
sp1nc1le. 50p each. 

SOLDER SUCKERS f Plunger type I 
Standard Madel £5.50. 
S~orted Madel £6.00. 
Spate Noules 65p ea<:h. 

WELLER TCP2 and PU20 PSU. Tempero1u10 con 
uolted soldenng iron, with ma1ch1ng Po1NC• Supply 
Un11, conta1n.ng sponge and spring smnd CJ0.00 . 

SPIRALUX Toots fo, 1he Elec1ronic enthusiast . 
SAE for lisL 

MAINS TRANSFORMERS. TYPE 15/ 300 24011 
onpu1, ISV a1 300mA output £1.50 each 

MAINS TRANSFORMERS TYPE 45/ 100, 240, 220. 
110. 20, OV input, 4511 at IOOmA output (1 50 
each. 

\/IDICDN SCAN COILS l Tra...,s101 type but no datal 
~omplete 'lllth vd~on base [6.50 each_ Brand 
new 

ALL BELOW- ADD 12t% VAT 
LAHGE EUCTROL YTIC PACKS. contain range of 

large elccuolyht capacitors. lov.t and hjgh voltage 
types. over 40 prcces. £3.00 per pack f • 12!._ 
VATI 

BSA AUTOCHANGE RECORD PLAYER DECKS 
wHh cuo dov1co. 33 45 78RPM, for 7", 10" and 12" 
reco1ds F•lled w11h SCl2M Stereo Ceram~ car 
tr•dge a11d styh. Brand new (14.00. 

GARRARD AUTOCHANGE RECORD PLAYER 
DECKS. Modol 6 300, w11h cue device, 
33 45 78RPM. lor 7". 10" and 12" records. F111ed 
w11h KS418 S1orco Coram•c C<>riridge and styh 
Brar'd npw C16.00. 

CELESTION 8" x S" ELIPTICAl SPEAKERS. 
20ohm. 3 wans ratad, C1 .50 each 

VARICAP TUNERS. Mutlord Tvpe ELC1043105 
(5.00. 

Tl/ LINE LINEARITY COILS. Spec••I olforlO for (1.00. 
Tl/ SCAN COILS, fl /W , 10111110 degree tubes. £1.00. 

Tl/ plugs (metal typo) 4 for 50p. 
3 pin Dori plugs. 4 for 50p. 
Din 3 f)m Une Soc.ke1s. 15p each 
Don Socket> 5 J)IM, 270 deg 4 lo• 50p. 
Don Speaker Si.ts, 2 pin, d lor 30p. 
RESISTOR PACKS. a1>1Ho>. 300 pieces. ! 10 2W 

1voes mnced valves, ou• se1ecuon [1 .00 pack 

.. ELECTROLYTIC CAPACITORS 
Dubillier Eloctrolytics. SOµF, 450V. 2 lor 50p. 
Dubilficr Etectrolytics, IOOpF. 27511. 210< 50p. 
Plessev Electtolytics. 470,F, 6311, 3 for SOp. 
TCC Eloctrolytics. 1000,r. 3011. 3 for 60p. 
Dubillier Eloctrolyllcs. SOOOmfd at 3511. 50p each 
Oubillie' Elecuoly1ics. 5000~F a1 50V, 60p each 
ITT Electtolytlcs. 6800mld at 2511. hogh grade. screw 

cermioal5, wirh movn1mg c1tos, SOp each 

A LARGE RANGE OF CAPACITORS AVAILABLE 
AT BARGAIN PRICES. SAE FOR LIST 



A. J. H. ELECTRONICS 
Proprietor A.J. HIBBERD (G8AQN) 
Terms of Business : Cash with order. M ail order only, or Callers by appointment. 

Tel RUGBY daytime 76473. evening 71066 
S.A.E. w ith enquiries 

Prices now include VAT Handling Charge 40p Minimum order £1 .00. Official orders accepted on a strict monthly basis. 
FULL MONEY-BACK GUARANTEE ON ALL ITEMS 

" KENT" MODULES PROFESSIONAL GRADE MODULES NOW AVAILABLE TO THE AMATEUR 
10·7MHz NARROW BAND F.M . l .F. AMPLIFIER 2 WATI AUDIO AMPLIFIER WITH SQUELCH 

PERFORMANCE 
Sensit ivity 
Selectivity 
A .F. Output 

- 4µV !EMF from a SOohm source! for 20dB quieting 
: 7 jkHz@ 3db, u5kHz@ 60db. 
200mV P·P when input 1s above hmiting threshold and 
modula1ed :::5kHz @1 kHi. 

PERFORMANCE 
Power Output 
Sens itivity 
Bandw idth 
Squelch 

-- 2W minimum into 4{1<10% distonion 
75m\l' P·P @1 kHz for full output 

75uS de·cmphasis 

- 200Hz to 15kHz 
noise operated, 1hreshold adjustable over the range Oto 
20dB s/ n 

Ou1pu1 3dB down @l 4kHz. 20dB down @l Sl<Hz Id.,. 
emphasis removed) 

Supply 
FEATURES 

- 9 to 15 volts O.C. @ 7mA quiescent !neg. earth). 

Supply D.C. 
Noise output to sui1 ~uelch cucuit on A .F. t>oard 
9 10 15V @ 30mA !negative earthl 

True noise operated squelch wi1h adjustable 1hreshokf. no hys1eresis. 
Will drive a wide range o f speaket impedances. 4 to 160. Thermal overload 
and shon circui1 ou1pu1 protection. FEATURES 

High sensio1o1ity and selecuvi ty 
On board crystal filter buffering for case of imerface 
Single Corwersion 

Rectif ied and l iltered squelch output available for channel scanner etc. 
Small size onty 52mm x 52mm 

PRICE £9.50 inc. VAT 
Audio low pass filrer to remove unwanted hrgh frequency noise 

6 CHANNEL OSCILLATOR " S" meter and delayed AGC outputs 
Small site only - 97 .... 42.mm 

144MHz CONVERTOR 
2 Dual gate MOSFETS 3N204 O• MEM6SO. 
G;:un 25dl> 1nin , No ise 2·2db typical 
Bandwid1h 2 · 5MHz. l .F. output t0·7MH•-

PRICE t::26.50. •nc. VAT Matching un11 ror our 144MHz convenor output freQucncv l 35MHl . 
Crystal lrequency 44MHz types HC25/ U. Output voltage 0·5v@ 50 ohm, Iv@ 

2k ohm. 
Spurious output greater than 50db down. 
Power rt?Quirement 9 15v DC. Size 42 x 88mm. 

Powet requirement 9 15v DC. Oscillator freQ mpu1 135MHz. 
S1zo onlv 38 ,. 60nim PRICE £12.00. 

PRICE Ct2.00 suppl;ed less channel switch & crystals. 

The above four " KENT MODULES" m;;ike a first class switched channel VHF N.B .F.M . monitor rece1ve1 with a sensi1ivity of typically 0.2µV. 

SPECIAL OFFER 1he above four 'KENT MODULES" for only £55.00. 

COMING SOON; An updated version of our FM add on unit for your FT101 ; 1his gives Tx & Rx raci1ity wi1h only one wue to alter in 1he FT101. 

ALL MODELS FINISHED TO PROFESSI ONAL STANDARDS ANO FITIED WITH MOUNTING B USHES 

STEREO CAR CASSETTE PLAYERS lamous manu· 
!actururs w arranty returns tul!y overhauled and In 
work1ng order 5 watts per channel output. con 
uols :o:- vo tvrne, balance. cone:. tast forward and re· 
wind, au to stop. Supplied less speakers and power 
lead but we do s~1ppry powor plur and cucuu . LIST 
PRICE ov"' £50.00 OUR PRICE ONLY £20.00. 

BARGAIN BOXES ol moxed components ins. coils. 
•es. caps. PCBs wi th componcms on lor break· 
down, m e. etc. our se!ec uon (4.00 ... ( 1.00 pp. 

AUDIO INTEGRATED CIRCUIT tVOO TA7205P 5.8 
watts output @ 13· 2v. ex-new equipment and 
1ested before despatch comp. w i th data sheet 90p. 

10· 7MHz RADIOTELE PHO N E MARKER 
OSCILLATOR UNIT bu;lt Into smart dlo cast box 
whh imcrnal bauery brand new supply ex·StcX:k 
(14.04 post paid (o ther frequencies made to order). 

PYE WESTMINSTER S INGLE CHANNEL 
OSCILLATOR BOARDS for W 15AM 79·101MHz 
Tx. coil can be rewound to suit any hcquancy re· 
quired lo• Tx or Rx. New @ only 80p each. 5 for 
E3.00. 10 101 £5.00. 

PCBs marked COMPRESSION UNIT comple1e eor· 
cu i1 with 7 uansistors, 1f used with pte·amp thlS 
could possibly make nice mlc. compressor . sorry 
we have rlO in fo, bu1 connec11ons are marked on 
board. £1 .00 each. 

CO·AX PLUGS/ SOCKETS: " N" plug lor UR76 etc 
65p. free .. N .. socket nght angle cable mounting 
lor UR67 75p. 75 ohm " N" plug for RG164 75p. 50 
ohrn BNC right angle adaptors 50p. SPECIAL 
OFFER 75 ohm BNC plugs & s;n9le hole f,,,ng 
sockets ONLY 35p each . 50 239 UHF sockets 4 
hole foung 50p. Screening shields fo1 50239 
sockets 20p. 50 ohm BNC plugs for mm. co-ax 
60p. 

DOUBLE GANG 5k ohm I wan wore w ound pots 20p. 
MIXED FERRITE CORES bag ol appro• 100 50p. 
SOLDER IN F/ T CAPACITORS 1000pf 500 vw. I" 

dia. TO lor 20p 
F/T SOLDER IN GLASS INSULATORS 100 for 50p. 
DISC CERAMICS 0 ·01 mf 2 · 5 kv working 5p each 

1000ol 500wv. 2. 200pf SOOvw. both rypes 10 tor 
15p. 

PLATE CERAMICS 22pf 10 1000pf 50 in E12 series 
3p oach. 

RESISTORS j , j and; wan carbon l ilm 1n E12series 10 
for 15p !minimum supplied 10 of one value.I 

CO·AX CABLE type UR57 75 ohm 10mm dia only 
2 · 2d B loss >14SMHz. 4 · 2dB loss@ 432MHz rboth 

figures quoted per 100ftJ , Oue to large purchase 
we can otter at a very low price o f £12.00+ C2.00 
carriage per 100 yard drum, Brand nC'\v and un· 
used. 

PYE W ESTMINSTER POWER LEADS WIS AM/ FM 
etc. w ired f'or posit ive earth. with in.line fuse holder 
new unusod £2.50. 

SIX-BANK PUSH BUTTON SWITCHES each bank 6 
pco. Self cancelling [ 1.00. 

HEWLETT PACKARD PIN DIODES type 
HP5082-3000 50p each or 4 for Cl .50. 

PYE COILS Smm dia IOmm sq base OK for rewinding 
as used In all PYE R!Ts. 6p each 10 for 50p. 

CATHOOEON 1· 4MHz CRYSTAL FILTER 1.0 . base 
for lower side band SSS. with base connections 
new unused £4.00 each, two fo• 0 .00. 

M INIATURE NIXIE TUBES ITI- 58535 with left and 
right hand decimal po1m size onty ,- )( n- nominal 
worl<ing vol1age 170 volts DC. new unused 5 for 
£2.50 IO for [4.50. 

DECADE COUNTER PCB made to suit the above nixie 
tube also takes SN7490, 7475. and 7400 ready d11ll­
ed etc. 75p each. set ot 5 £3.40. 

TRIMMER CAPACITORS 10mm dia. ceramic. 2-Spl , 
3 10pl. 4 -20pf, 10-40pf, all 10p each. 
7mm dia. ceramic, 3-9pf. all 10p each. 
Tubular ceramic, 1 ~6pf solder in type, Sp each; 60p 
for 10. 
Mullard tubular ceramic 0 ·8-6 ·Bpf bolt in type, 15p 
each. Ceramic m iniaturo compression P .C. moun1 
10 40pf, Sp each. 
Plas1ic semi·airspaced 2-25pf 10mm dia. 6p each; 
10 lor 50p. 
Oxley airspaced 9mm sq base 1- lOpf and 1- 15pf. 
18p oach: 2-30pl 20p each. 
Erie 1eflon tubulat trimmers "530 series" 
0·25 l •Spl 4mmdia. x 11mm. 10p each. 

10pf JACKSON TETFER TRIMMER Cat. No 5640 
9mm sq base, 2Sp e<1ch: also Smm P.C. mount. 
2Sp each. 

PLASTIC SEMl·AIRSPACEO TRIMMER as used in 
Pye Westminsters P.A . stages 10..00pl, 15p each. 

STEREO CAR CASSETTE player amplifier boards with 
two amp. ICs NEC-uPC 1001 H2. some models 
w i th uPC 1025H, requ;res 12V O.C. JjW per chan· 
nel. removed from new cquipmoni by manufac· 
1urer. size 120mmx 45mm. supplied wi1h circuit. 
£2.25 each. 

FM RADIO FRONT END TUNER un;tS 88- lOSMHt 
(remove three Cs and it tunes Air Band) and 2m 
very high quality and stable uni1 with exceptional 

sensitivity FET RF amp. NPN mixer and separate 
osc. AFC and AGC inputs. works from 9-1SV O.C .. 
w i1h circuH; new and unused BARGAIN @ £4.00 
each. 

REVCO VHF AERIALS MA.200 Magnetic base w ith 
I th 144 146MHt coil & whip approx 3dB gain 
£19.00 p i p fl.00. 

REVCO 144· 146MHz l mobile aerial [8.50 also 
commercial R/ T band 156-172MHz !approx 3d8 
ga;n both types) £8.50. 

CRYSTALS OK for 2 Mtrs ie: x4 + 10 ·7MHz, 33·5 
33·550. 33·600. 33·675. 33· 700. 33· 725. 33·750. 
33·ns. 33·eoo. all [1.25 each. 

SECOND CONVERSION CRYSTALS 11-170 HC6/ U, 
11 ·155 HC6/ U, 11'155 HC6/ U. 10 ·230 HC6/ U & 
HC18/ U. all £1.75 each. 4,000MHz HC6/ U £2.00. 
7 ·00MHz HC6/ U £2.00. 

RF POWER TRANSISTORS 
2N5070 !RCAI JOMHz SSB linear 25 watt p .e.p. output 

28v stud mounting 13d8 gain requires only 1 ·25 
wau pep drive. manufacturers price about £20.00 
our price ONLY £5.00. New and unused w ith data 
sheet. 

40081 (RCA! driver for 27MHz CB use 75m/w in 400 
m /w out 112vl. T05 case. 75p each. 

2N2631 VHF driver It wall in@ SOMHz will give 7·5 
wans out! 11 wan in @150MHz wm give 3 wans 
outl 28v. supply. T05 case for AM. FM. & CW use 
up to ISOMHz. ONLY £1.00 each. 

BLY87A VHF driver/ PA 8 watts output for 1 wan 
input @ 175MHz 9dB gain 12· 5v supply. FT 700 
MHz. for CW & FM use. suppHed with copy of data 
sheet ONLY (4.00 each. 

2NS947 marked SRF1117 CATV device with an n 
of 1500MHz special low price ONLY 65p each. 

BLY53A !marked FV05284J £4.00 each. 

BF224B 20p, 3 for 50p: Bf l IS 15p, 3 for 40p: 8Ft 52 
12p. 3 for 30p: BF166 18p, 3 for 50o: BF180 22p. 3 for 
55p: BF194a 12p: BF195 12p: BFY50 1Sp: BFY90 90p. 
3 for £2.50: MPS918 18p. 3 for 45p (plastic version 
2N91BI: MPSA· 14 15p: BSY52 10p; CJL10810p. 3 for 
2Sp !plastic vers;on BC1081: BFR81 16p: (comp pair); 
BFTB4 15p: ZTXl07 15p: ZTX310 15p: 2G339 15p; 
BC172 12p: BC172a 12p: BC172c 12p; BSX2020p. 3 for 
50p. 
FETs & MOS FETs 
2N3819 " N" chan. 20p: 2N4381 " P" chan. 20p: TIS88A 
" N" chan. 35p. 3N204 mosfet £1.10 2·5d8 noise @ 
200MHz 24dB gain. fRCAI. 
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