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ALL OUR PRICES 

INCLUDE VAT 

CATRONICS RTTY TERMINAL UNIT 
Featuring a unique digitally controlled 'Autoprint' circuit 

which is a superior replacement for the 'Antispace' and 
'Autostart' facilities found on some other terminal units. The 
terminal will ignore most CW and phone signals but will 
respond to a correct ATTY signal. 

Tuning correctly into an RTTY signal is made simple with a 
single 'correctly tuned' LED plus an additional 'Mark frequency' 
indicator. 

The FSK demodulator circuit utilises a special 'state-of-the­
art' system to give excellent performance and stability at low 
cost. 
UNITS ARE AS FOLLOWS: 
CT100. Receive only ATTY Terminal Unit housed in attractively 
styled metal cabinet approx 9 by 7 by 2lin. with integral mains 
power supply. £75.00 
CT101. Receive Unit+ Hi-stability AFSK oscillator for 
transmission purposes. £83.00 
CT102. Receive Unit+ Teleprinter interface unit. £84.00 
CT103. Complete terminal unit for reception and transmission 
with facilities for connection to Teleprinter_ £92.50 
Add £3.00 for Securicor delivery. 

GJPLX RTTY VIDEO DISPLAY 
CAprol 19n Rad Comt 
Kit !excluding modulator, keyboard and P.S.U. I, £83.56 
Set of printed circui1 boards £15.20. Set of 1.c.s. including programmed 
74188s, £65.15; 2513, £8.50; AY5-10t3, £6.25; 2102-1, £2.85; SN74188, 
£3.40 each or ready programmed £8.20 per pair . 7MHz Xtal, £3.50. 
UHF M odulator kit £11.95. 
Flashing cursor kit £8.60. 
Diode M atriK kit £13.25. 
Suitable mains P.S.U. Transformer £2.75. 
Catronlcs UHF Modulator. £15.00. 
NOTE regarding PROM program; The PCBs and programmed PROMs supplied by 
1.1t make use of a slightly different program sequence rusul1ing in different pin con· 
neclions 10 1hose publlshed 1n 1he Rad Com' an1cle Whilst constructors buying 
PROMs and PCBs from us will have no d1ft1cully. 1hose producing their own PCBs 
01 hav.ng PROMs programmed etsewhere shoutd note 1h1s 1moonant difference. A 
detailed modolocauon sheet is available with rhe PCBs 

NEW KEYBOARD KIT 
The punted circuit ooard is designed 10 take a maximum of 70 keys 

bul may be assembled with a smaller number of keys for a simpler 
keyboard. 

The board is not dedicated 10 any specific coding, allowing it to be us· 
ed for any projec1 whether it requires ASC 11. Baudol or any olher code. 
This makes it suitable for many projects including; 

G3PLX ATIY VDU 
A uto morse sender. etc. 

The Keyswi1ches 1hemselves are single pole push-lo·make type and 
require no extra mechanical mounting arrangements. 

A legend sheet is provided with each ku enabling 1he constructor to 
label Iha keys to suit individual reQuirements 

Price: only £29.00. Please add 50p for postage. 

THE PLESSEY 'RADIO 
COMMUNICATIONS HANDBOOK' 

A superb reference book on the use of Plessey i.c.s. for 
transmitters, receivers, High Speed Dividers and Frequency 
Synthesisers, includes an improved G3ZVC type T / R module 
using 1600 series i.c.s. £2.20. 

A LL OUR PRIC ES 
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NEW PLASTIC IC's from PLESSEY 
New low cos! version of 1he famous SL600 series communkation ic's 

are now available. The plastic versions, designated SL 1600 series. are in 
DILS or Dll 14 packaging according 10 type. 

M etal Plastic 
R.F. Amplifier SL610C £2.65 SL1610 £1.82 
R. F. Amplifier SL611C £2.65 SL1611 £1.82 
R. F. Amplifier SL612C £2.65 SL1612 £1.82 
Limiting Amp. SL613C £4.56 SL1613 £2.13 
VO GAO SL620C £4.00 
AGC Generator SL621C £4.00 SL1621 £2.45 
AF/VOGAD/ Sidetone SL622C £9.85 
AM/ AGC/ SSB SL623C £7.30 SL1623 £2.75 
Multim ode Det. SL624C £3.70 
AF/VOGAD SL1626 £2.75 
A .F. Amplifier SL630C £2.56 SL1630 £1.82 
Double Bal. M od. SL640C (4.45 SL1640 £2.13 
Receive Mixer SL641C £4.45 SL1641 £2.13 

LOW PRICE FOR 40 WATT P.A. KIT­
NOW WITH FULL GUARANTEE ON 

TRANSISTOR 
Our 40W PA kit for FMI CW now comes comple1e with an auractive 
metal case and at theteduced price of £19.50inc. VAT, full guarantee 
on the transistor. EVEN IF IT HAS BEEN SOLDERED, PA Tran· 
sistors 2N6084 are available sepa1atelv al 1he verv competitive orice of 
C10.79+ 86p VAT : £11.65. You are wasting money if you buy these 
elsewhere because: 

Our prices are lower 
Our Kit 1ransistors are fully guaranteed 
We know our produc ts because we build, 1est and use them. 
Add 65p posl for kit. 

JAYBEAM 
VHF AERIALS 

We generally have the full range of 
" Jaybeam" aerials in stock as follows: 

FOR 4m . Bond: FOR 10 ems. BANO: 
4 elo.Yago £14.60 C8/ 70 BdB Cohncar £44.40 
FOR 2m. Band: 08/ 70 8 over 8 slot (17.40 
C5/2M. 6dB Colonear £34.85 PBM18/ 70 18 ele. 
5Y/2 Sele. Yagi £8.65 parabeam £21.00 
8Y /2 8 ele. Yagi £11.25 M BM48 48 ele. 
10Y / 2 10 ele Yagi £24.15 multibeam £24.50 
PBM10/ 2 10ele para· M BM88 88ele. 

beam £29.25 mul11beam £32.60 
PBM14/ 2 14 clo para- 12XY/ 70 12 olo. cross 

beam £35.55 Vaoi £33.60 
5XY / 2 5 ele cross FOR 23 ems. BANO: 

Yago £18.00 0 15/ 1296 15 over 15 £26.30 
8XY/ 2 8 ele. cross 

Yagi £22.60 PHASING HARNESSES; 
10XY/ 2 10 e!e cross PMH/2C 2m. cicular CS.85 

Yagi £29.80 PMH2/ 2M 2m. stacking 0 .70 
0 4/ 2 4 ele. Quad £18.65 PMH2170 70cm stacking £6.60 
0612 6 ele. Quad £24.75 MASTS and ROTATORS_ etc.! 
05/2 5 over 5 slol £15.60 SPM 16' Ponable 
08/ 2 8 over 8 slot £20.70 mast £11 .20 
UGP/ 2 Unopale 0 .95 PME 4' exoension CUIO 
H0/ 2 Mobile " Halo" £3.60 SVMK Venical moun1 CS.60 
HM/ 2 Halo f:t Mast £4.35 9502 Ro1ator CS0.60 
TAS I wave whip (14.05 5 way cable yd. 22p 

Add CARRIAGE as follows: Harnesses. Halos and UGP, 85p Ro1ators and all 011\er 
aerials; To! UK Mainland only, £2.50, Isle ol Wight. £2.fiO. N. Ireland. (6.50. 

All prices include VAT but p lease add minimum of 30p for p&p. Data - Catalogue available at 45p + large (A4) 18tp SAE 
DEPT- 902, COMMUNICATIONS HOUSE, 20 WALLINGTON SQUARE, WALLINGTON, SURREY SM6 BRG 

Tel: 01-669 6700 Open 9am to 5.30pm Mon to Fri, 9am to lpm Sat. Closed for lunch 12.45 to 1.45pm 
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South Midlands 
TWENTY-ONE YEARS OF 

SMC IS TWENTY-ONE IN APRIL 
WE INVITE YOU TO CELEBRATE WITH US 
AND THROUGH YAESU'S YOMAN OFFER 

SMC PRESENTS 
FT202R £88 +VAT 

POST FREE 

TWO OUTSTANDING OFFERS 

FAR TOO GOOD TO MISS 

FT202R £99 INC. 
VAT 

Now for under a hundred pounds inc, the handiest hand-held can be yours. 
Comes complete with: helical whip, tone burst, case, crystals 820, 21 , 22. 

FT7 £256.78 + VAT 12!% 
DELIVERY FREE 

Now for under three hundred 
pounds the HF Transceiver that 
has them all talking . The big signal 
from a small package 10- 80m, 
SSB & CW. A lthough we cannot 
claim to have arranged the sun 
spot-cycle, it could not have come 
at a better time. 

OFFER FOR A LIMITED 
PERIOD ONLY, SO HURRY 

FT7 £299 ~NA; 

CREDIT CA RDS, PART EXCHANGE, HIRE PURCHASE ARE A VAILA BLE ON THE ABOVE 

CONTA CT SMC. OR ANY OF OUR TRADE OUTLETS FOR YOUR BIRTHDAY BONANZA 

Remember as with all Yaesu bought direct from SMC you get the 
benefits of dealing with the largest UK distributor, the service facilities, 

the free Securicor delivery and our unique two year guarantee. 

DROP US A LIN E OR PHONE FOR FULL SM C PRICE LIST AND FREE YA ESU CATALOGUE. 

SOUTH MIDLANDS COMMUNICATIONS LIMITED. A 

OSBORNE ROAD. TOTTON 
SOUTHAMPTON, 504 40N Head Office. Showrooms 

Cables: Aerial Southampton 
Telex: 477351 SMCOMM G 

G g~~~E !;~~n ~~.~~"e'!~g• l~~m1s~ 
E GMSGEC Jack Edinburgh 10316651 2420 
N Gl3WWY Mervyn Tandra gee 107621 840656 

Hours o f business: 
9 5.30; Monday Saturday Te l: Touon 104216) 7333 (3 lines ) 

T GW3TMP Howa rth Pontybodkin 1035287) 846 OAY 
S GWJTMP Howarth Pontybodkin 10352871 324 EVE 

94 RADIO COMM UN/CAT/ON February 1979 



Communications Ltd 
PROFESSIONAL EXPERIENCE 

NAG 
144XL 
HI MOUND Hand, Auto Mechanical, squeeze and paddle morse keys. 
This month post free worldwide. But + VAT 12t%. 

HK707 
HK704 
HK710 
HK808 
BK100 
MK701 
MK703 
MK704 
MK706 

Straight hand key 
Straight hand key 
Straight hand key marble plinth 
Straight hand key marble plinth 
Semi automatic "Mechanical bug" 
Small Paddle 
Small paddle marble plinth 
Squeeze paddle 
Squeeze paddle dust cover 

KLM 
PA15-160BL 

6", 3". 2" 
6". 3~. 2.t" 
6}",4",4" 
6t". 4", 2t" 
9f'. 3-t".W 
6", 3!". 2t" 
51".3", li'' 
3t", 2!".W 
6". 2i". 21" 

ES".75 
£11.85 
£20.85 
£32.90 
£15.55 
£17.50 

POA 
POA 
POA 

The SMC T3· 170L is an indispensable aid to any station. The instrument isa 
twin (2"x1 ·, 200!-<Al meter, standing wave/ relative power meter capable of 
operating between 3 ·5 and 170MHz. The unit otters constant monitoring 
of both transmitter and antenna performance over a wide range of powers, 
with minimal insertion loss. The forward and reverse powers (including the 
VSWR) are displayed simultaneously for an instant warning of system 
failure. The unit is neat and compact, fitted with 50239 sockets, rubber 
feet, etc, it forms the perfect adjunct to any shack HF orlow VHF. 
T3-170L (inc P&P, worldwide but 8% VAT) £11.25. 

SMC 
HF12 

We are delighted to announce the addition of the CX500 high isolation 
range to our existing selection of quality coaxial relays. Over the last few 
years, models such as the CX120and CX600haveestablished a reputation 
for reliability and an ability to out-perform their quoted specifications. 
The range is wide, cable entry, or various coax connectors, in a large 
number of permutations. The body of the larger units is silver plated, the 
spring material is best beryllium copper, the contact material is pure silver 
(Ag 70%, Cu 20%, W 10%1witha3µ gold cladding. 
12V, 50!?. 30MHz !kW PEP 50dB iso at 15Hz 0·2dB loss at ·SGHz. 
Prices exclude UK VAT 8% but for this month post free worldwide. 
CX540D; 3BNC, CX5300; 2BNC + IN, CX520D; 3N. All £18.50 each. 

The NAG 144XL-2200 is the finest 2m Linear Amplifier of its type we have 
yet seen. Identical in size to the FT225, it produces about 250W RMS of 
clean stable out from a grounded grid 4CX 350F for a nominal 10W drive. 
The inbuilt PSU provides a 12V 3amp fully protected and stabilised for 12V 
only exciters. 
A switchable, 10db gain, low noise amplifier, coax change over relay, AF 
sensing and manual control, inbuilt SWR bridge, time delay on switch 
on, thermal cutout ALC output socket, are a few of the star features. 
NAG 144XL (inc Sec Delv !But + VAT 121%1) £428. 

HI MOUND 
KEYS 

The KLM range of solid state, no tune broadband, VHF & UHF linear 
amplifiers, a re justifiably famous. It has recently been improved by adding 
an extra 30% cooling area (whilst maintaining the same low 2t" profile). 
providing circuit breaker and reverse polarity protection, offering the 
choice of RF sensing or remote hard switching: proffering adjustable hang 
t ime for SSB operation and adding automatic over temperature cut out 
with warning leds. 
PA15 160BL.2M 15Wmaxdrive.160Woutput£178.50 ( + VAT12.5%1. 

~-171"'1 SMC 
~, ... ~, w= 
~·-~~ .. •·~~:!~I T3-170L 

12 channel, FM, monitor receiver ideal for professional, SWL, repeater 
check, raynet, net and even theXYL. Tiny2;" x 1 !-" x4r andlightSOz, yet 
sensitive, double superhet with 12kHz IF bandwidth. Any 4MHz segment 
between 130 and 170MHz may be covered. 
c /w Mains charger earpiece, wire antenna. case, etc, etc. 
All prices exclude VAT 12t%. But post free worldwide. 
H F12 No xtals c/ w Accessories. 
HF12A 12 Amateur Band 145MHz fitted; 5120.21.22.23.) 
R(0, 1,2,3,4,5,6,71 
HF12M9 Marine Band. 156MHzfined; 16,6,8, 10,67,00,M, 12, 14. 

TTE 
CX500 

S.M.C. (Jack Tweedy) LTD 
Roger Seines, G3YBO 

NORTHERN(l.eedslBRANCH 
Colin Thomas G3PSM 

S.M.C. (Jack Tweedy) LTD 
Jock Tweedy, G3ZY 

79 Chat sworth Road 
Chesterfield, Oerbyshire 
Chesterfield 102461 34982 
9 5; Tuesday Saturday 
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2S7 Otley Road. 
Leeds 16. Yorkshire. 
Leeds 105321 782326 
9 5: Mon Wed & Fri Sat. 

Ham Shack. Roughton Lane. 
Woodhall Spa, Lincolnshire 
Woodhall Spa 105.161 52793 
9 5: Tues Sat I + appointments) 
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NEW! FROM ti l<Dl<I THE FM2016E 
2m FM DIGITAL SYNTHESIZED TRANSCEIVER 

~ c ,., ,-, '] 
IRcv -'• D LI L 

There are many synthesized transceivers 
available at the moment. What makes the 2016 
so interesting? 

The heart of the transceiver is the syn­
thesizer. This CMOS unit provides a good, 
clean signal, but more interestingly, the DC 
level is used to automatically tune Tx and Rx RF 
circuits. In the Rx this provides uniform sen­
sitivity across the 5MHz coverage and adds to 
the rejection of out of band signals. In the Tx 
spurii are also thus minimised. By modulating 
the VCO, pure FM is produced, resulting in 
superb emphasised audio quality. A 4-channel 
electronic RAM memory (dial up any frequen­
cy, flick a switch and it is stored) consumes 
only 25nA from the auto charging internal Ni 

Cad cell! The memory channels provide the 
dual mode scanner (seeks occupied or empty 
channels), instant recall of favourite frequen­
cies and allows two unusual splits (Tx on one 
memory channel receiving on another) and for 
triplevertor use. 

One could go on here about the other 
features; the tone oscillator (burst or con­
tinuous), the ±600kHz shift, the 15-pole com­
mercial quality 12kHz Rx filter, the 3-function 
('$' - centre zero - power out) meter, the RIT 
control, the large digital readout, the swit­
chable 1- 15W output, the 10dB attenuator, but 
better still call or write to SMC for further 
details or order processing, or ask to see the 
new KOK at your local dealers today. 

"IT'S THE VAT THAT KILLS IT" SAID OR HEARD THAT BEFORE? 
WE MOST CERTAINLY HAVE. SO AS A SPECIAL INTRODUCTORY OFFER 

WE WILL PAY THE VAT! LIST £264.37 TODAY £235 INCL. 

SOUTH MIDLANDS COMMUNICATIONS LTD 
S M HOUSE. OSBORNE ROAD 
TOTTON, SOUTHAMPTON 
HAMPSHIRE S04 4DN 

TELEPHONE: TOTTON (042161 7333 
CABLE: 'AERIAL' SOUTHAMPTON 
TELEX: 477351 SMCOMM G 
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COE, OF THE USA, CLAIM TO SELL MORE ROTORS 
IN JAPAN THAN ANY OTHER MANUFACTURER 
and with such a range who could be surprised? 

AR20-AR22 

AR20, £34.50 +VAT post paid 
AR22, £43.50 +VAT post paid 

AR30-AR40 

AR33 

Ifs I 
5 preset plus manual control. 
£59.00+VAT post paid 

BT1 

AR30, £41.00 +VAT post paid 
AR40, £47.50+VAT post paid 

4 preset plus manual control. 
£79.50+VAT. Securicor Del. 

CD44-HAM Ill 

' 
T2X 

' CD44. £95.00+VAT. Sec. Del. 
HAM Ill, £139.00 +VAT. Sec. Del. 

ULTRA HEAVY DUTY ROTOR 
£215.00+ VAT. Securicor Del. 

SMC is the UK distributor for COE {10 models!, Stolle 
(4 models). and Hy Gain (new digital con1rollerl. We 
also stock Ken, Channel Master, Jaybeam and Lunar 
products. With thousands of rotors in stock, and 
spares back up to match, you can be sure of getting a 
rotator that suits your needs and the service you 
deserve. 

NEW! 
10' SECTION 30' VERSATOWER 

SMC and Strumech have combined 10 
produce a telescopic and luffing tower 
of low section length capable of suppor­
ting an HF beam or several VHF Ants. 
The head unit accepts 2· tube and pro· 
vides for a rotator. Easy single winch 
operation. 
P30 Post mount £229.00 + VAT 8% 
BP30 Base Plate £254.00 + CAR. 
Write for full details. 

NEED A MAST? TALK TO THE PROFESSIONALS 
SMC have been making masts for the Commercial 
Market for 21 years. We offer the widest range of masts 
and towers available in the UK. The brand names of 
Alimasts, Hamtowers, Teletowers, Telomasts and 
Versatowers are justifiably famous. We stock them all. 

20' SECTION 2!>-100' VERSATOWERS 
Prices exclude VAT (8%1 and Delivery 1£15 upwards) 

50 + Models, representative selection below: 
POST TYPE Standard POST TYPE Heavy Duty 
P25 £172.50 P40 £357.50 
P40 £238.60 P60 £405.50 
P60 £289.50 
WALL MOUNT Standard 
W25 £138.00 

FIXED BASE Standard 
FP40 £192.50 

W40 £204.00 BASE PLATE Standard 
WOO £256.00 BP40 £269.50 

STOP PRESSl - THE TIME TO ORDER 
Versatower prices will be increased around t1% on 14th February. We will 

--------'-'-- - honour the old price for 111 orders taken before that date. 

SOUTH MIDLANDS COMMUNICATIONS LIMITED 

~ S.M . HOUSE. OSBORNE ROAD 
TOTTON, SOUTHAMPTON 
HAMPSHIRE S04 4DN 
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CABLES: AERIAL 
SOUTHAMPTON 
TEL: TOTTON 1042161 7333 
TE~EX: 477351 SMCOMM G 
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(f)TRIO 
PEAK PORTABLE PERFORMANCE 

70cm FM repeaters uro now so numerous and so effi. 

clent 1ha1 it's almost possible to go anywhere in the 

coun1ry and still be within range of one. As many 
operators aro finding, you don't neod high power to 

be successful, and the TA3200 70cm portable/ mobile 
rig provkfes 1he perfec1 solution to 1ho search for a go 
anywhere rig. 

The TR3200 power output is IWo watts or more, swit­
chable to 400mW. is has a really good receiver. a high 

gain I whip antenna and top perlormance under all 
conditions. u .. it ponable on tho internal banery 
pack ot mobile using an external antenna and power 

from the car. Supplied with three channets fined. 
carrying case. shoukfer suap and al accessories, the 
TA3200 is the compleie 70cm FM answer. 

Drop us a line and ask for full details. or bener stiN. 

come along and see the TA3200 and all the Trio range 

in comfott. 

TR7500 Brief Specification 

Frequency range: 144 146 MHz 

MULTUM IN PARVO 

111.IJJilllJJJ ' .. 

We 1nuoduce yet another exciting mnovatjon from 
Trio in the new TS t20V HF transceiver. Equany at 
home in mobile or home stadon siiua1tons, 1he 
TS120V packs mCM"e features in10 a small pac,kage 
chan any other comparable model. 

Me;isunng only 9 ~" x3%" x9 %" -whoch Is 
about the size of a packet of cornflakes, the 
TS 120V can bes• be descnbed as a miniature 
TS820. Therigcoversall bands80 10metres- and 
al of 10 metres 28 30 MH.z so it's ideal for 
uansvener driving. has digj1al readout built in. vox. 
break-in CW. RIT. noise blanker and lhe unique 
Trio passband luning sys1em used in the 820. The 
power output is 1CNV and a matching linear ~II be 
along sh only. 

The TS120Vis clea~v a winnet for mobile operation 
but is equally attractive at home and is perfect ror 
the VHF/ UHF enthusiast who requires a Mgh per 

.. 

formance l.F sys1em for his uaosveners. 

The uanseeiver is based on an advanced PLL 
system and the dtgital readout gives you the cor­
rect operatinR ftequency at an times unlike many 

:::::1 rt·au::::O~'d!:11previous commenlS 

FOf ease of operation. the TS 120V is unsurp"5S<!d; 
simply 5Blecl the band required, lune 1he VFO 10 
the f<equency you want and there you are: no 
prnselector or PA tuning to worry about, and a 
disbnct safety feature for the mobife operator • • 

We at Matlock, have aft fallen in love 'Nilh 1he 
TS t20V and we feol sure th<ot y0u will 100. At ifs 
pric:<t of C436 including V.A.T . (and including digital 
readout. vox, etc) we have no d01Jbt that this trans~ 
celver will be another winner from Trio. See ii soon. 

WHY SETTLE FOR ANYTHING LESS? 

The TR7500 is still rho commonsense 2 metre FM mobile rig, employing as it does 
the straightforward channel number display whlch reads 20 for S20. 7 for A7 and 
so on, wl1h no she digit frequencies 10 remember and suaightforward fast access 
to any channel within the two meuo band 144- l46MHz.. A scanner unit is now 
available from M.R.S. Communications Ltd fsee address section) 10 further ex· 
pand the TR7500 facilities. 

Channel spacing: 25kHz (other spacings available) 
Repeater shift: + or - 600kHz ( 1·6MHz available I 

The sharp eyos will notice 1hat the mode switch i.s now differen1 on the TA7500, 
having four. not th•ee positions !marked 4, S. N. Al and we are finding lh<ot the 
current equlpmoni seems to have higher transmitter power and an improved 
receiver perlormance. Inevitably, people are calling this the TA7500B but it's 
reaDy a case of a production improvement . So B ltl Power output: Nominally 15- lSW 

RX sensitivity: 12dB SINAD for 0·2µV or less 
Tone burst: 1750Hz tuning fork. Automatic in repeater mode 
Price: £235 inc. VAT. 

Why not call a l your nearest authorised Trio dealer before you consider buying a 2 
metre FM mobile and ask to see the TA7500IBl7 Take the lid oft and see what 
good engineering design look$ like on the unbeatable TA7500 from Trio. 

FOR FULL CATALOGUE SIMPLY SEND 40p IN STA MPS TO MATLOCK 

RADIO COMMUNICATION February 1979 



FULL COVERAGE 144- 148MHz 

CHANNEL SPACING 5kHz 

FULLY SYNTHESIZED 

+ 600 and - 600kHz SHIFTS 

1750Hz TONEBURST 

1 '/z WATT OUTPUT 

LS707 

We happily presenl the only 70cm multi·mode transceiver available today. The 
LS707 isa high quality, high performance unit which covcrs430-440 MHt in ten 1 
MHz bands with full VFO control. All the desirable fea1Ures are included; Vox; 
break ln CW; calibrator; noise blanker: RIT; e1c. together with uuc all mode FM. 
AM. USS. LSB and CW operat;on. 

The LS707 is built using plug-in modules, and the quality of consuuction is of 
the best. Transmitter ou1put is nominally ten walls and the receive1 is GOOD. 
f i>ced channel operation is available and the ovetall imp1ession of the LS707 is I hat 
It will satisfy 1he most demanding user. 

Introductory price LS707 £595 inc. VAT 
Matching PSU. £79.50 Inc. VAT (we do have e cheaper PSU avaHable). 

Goodness grac;ous, I seem to be raking some baslu"ng when some amateun talk 
about 12i}<Hz c/Jannelling, and I seem to be considored as the man who staned ir 
all. II only the people who scrvtinised my scribblings in Rad Com look;ng for 
things to sneer at would spend tho samo elf on 1i1 reading the mBgazine itself, they 
would see that Bdoption of 12jkHz chonnol spocing was en I.A. R. U. region I 
recommendation and th1"s has been backed by tho R. S. G. 8 . as being the way for· 
ward to providing mote FM channels- nowt to do wi' me, I only pointed out that 
the Tn"o synrhesised tronsccive1s lit in vety nicely with this system. 

Now- as to my own po1i>t of view. 
As GJPCY, a licensed radio amateur, I think /hot •doption of 12!kHz s1wc111g is 

a reff<Jgrado step, involving as it does 1eduction ol l.F. lifter bandwidth in the 
amateur receiver. throwing away any advantage that FM as o mode might hove 
O'ilet othor modes, and demanding much greot"er frequency stob11iry than many 
amateur transceivers possess. Ponder the thovght that wirh dev;acion towered to 

SURELY THE 
MOST AMAZING 
HAND-HELD 
TRANSCEIVER YET! 

The AR240 ts a truly staggering rig. In a small hand· 
held unit, you have a fully synthesised 2 melre FM 
1ransceiver coi.iering l44· 148MHt in 5kHz sieps. 
Frequency selection is by direct reading top 
mounted decade switches giving instant access to 
any frequency in the tuning range. Power output is 
over lW and the receiver !;ensitivity is not only ex· 
cellent. ifs maintained ac1oss the full tuning range 
by automatic volt age conttolted tracking. Both up 
and down 600kHz repeater shifts arc built in as is a 
17S0Hz tone burst. 

What more could you ask for in a hand held, ex· 
cept poss;bly a price of £195 includ;ng VAT? 

HC1400 £225 inc. VAT 

N 
E 
w 

The HC 1400 is a new powerful l30 wattsl 2 mcue FM uansceiver for mobile/ 
tixed station use, w i1h a most comprehensive anav of features. Using a TMS 1100 
microcomputer to control all funcuons gives complete and easy operation o f a 
complex transceiver. 

Fealures include coverage ftom 144- 148MHz in 5kHl steps: digital frequency 
readout of transmit and receive channels; selectable channel steps using either 
1he all·elecuonic channel con,trol or 1he optional remote control microphone: high 
power TX f30 watts plusl: three memories for Sloring a1iy frequencies w i,hin the 
tuning range for instant reca ll and also for programming repeater shihs of up to 
4MHz w ide. 

Normal repeater and rnverse repeater shifts are provided together wi1h a fully 
automatic tone burst. It' s too much 10 talk about in a short advertisement so why 
not call us and ask any questions. lt"s top quality, certainly; top value 
undoubtedly, at £256 ;nc. VAT. 

Remote frequency readout and remote conuol microphone available as 
opt.ions. 

su;t 12ikHz spacing, even AM would be bettet for commu1hcat1on, port1culorly m 
weak signal ateos and we go on ignoring the most efl&cti'ilB methods of amateur 
communi'ccuion, namely SSB end CWI 

That's my pononsl view, but it does not alter rlle loct thor m the larger cities 
there are often times when th.ere are no vacant simplex channels on which to have 
a contact. Under these clrcumstances, the IARU/ RSGB opproac11 mak.es good 
sense/ 

HEAD OFFICE AND SERVICE CENTRE 
119 CAVENDISH ROAD. MATLOCK. DERBYS. TEL: 0629-2817 or 2430. TELEX 377482. OPEN 9 -5.:ll TUES-SAT. PHONE IN 9am-9pm. 

AQen1S: John. G3JYG. 16 Hant8f1f Road. Ringmer, Lewes, Sussex. Ringmer 812071. Jim, GM3SAN, 19 Elismui" Road. Baillieston, Nr Glasgow. OUnl 0364 
FOR FULL LIST OF AUTHORISED DEALERS AND AGENTS SEE NEXT PAGE 
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TRIO 
~ 

MODEL OF THE MONTH - THE BEST IN HAM RADIO TRIO 
~ 

'[ 
I 
I 
I 
I 

2 METRE SYNTHESISED FM PORTABLE 

The TR2300 is a really remarkable package which combines all the 
advantages of a portable station with those of a sophisticated 
mo.bile set. With the TR2300, you get full band coverage from 
144- 146MHz in fully synthesised 25kHz channels together with 
600kHz repeater shift (and reverse repeater if required) with 
automatic 1750Hz tone burst. 

The dial is directly calibrated in frequency and has switched 
illumination for ease of use at night and also in mobile situations. 

The transmitter puts out a very clean signal indeed at a power in 
excess of one watt, and the receiver is very sensitive, in fact bet­
ter than many big rigs. Using the external power and external 
antenna sockets allows one to use it as a fixed station when 
desired. 

The TR2300 is amazingly small, much smaller than it's 
predecessor the TR2200GX and uses a more sophisticated case 
design and modular construction making a really rugged rig. It 
comes complete with carrying case, shoulder strap, battery 
charger, external power cord, etc. Needless to say, you don't 
need any crystals! 

For further information. please do not hesitate to contact your 
nearest authorised Trio dealer. 

SPECIAL ANNOUNCEMENT 
Due to overwhelming demand for the TR/.300 worldwide, Trio have doubled their production output 

and have been able to reduce the price to you. Price now including VAT is £195 

All Trio equipment is available from the following authorised Trio dealers 
LOWE ELECTRONICS LTD, 119 Cavendish Road, M atlock , Derbys. Tel: 0629-2430 or 2817 

BIRMINGHAM 
WARD ELECTRONICS 

Soho House. 362-364 Soho Road 
BIRMINGHAM 821 9QL 

Telephone No. 021 554 0708 

WALES 
M.R.S. COMMUNICATIONS LTD 

74 Park Road 
Whitchurch, CARDIFF 

Tel: No. Newton Llantwit 3809 

NORTH LONDON 
RADIO SHACK LTD 

188 Broadhurst Gardens 
LONDON NW6 3A Y 

Telephone No. 01-624 7174 

WILTSHIRE 
PACE ELECTRONICS 

9 Lime Kiln 
Woonon Bassen, Nr. SWINDON 
Tel. Nos. Charles (07931 850056 

Phil 10793) n1153 

SOUTH LONDON 
COMMUNICATIONS HOUSE 

20 Wallington Square 
WALLINGTON SM6 SAG 

Telephone No. 01·669 6700 

YORKSHIRE 
LEEDS AMATEUR RADIO 

27 Cookridge Street 
LEEDS LE2 3AG 

Telephone No. 0532 452657 

LANCASHIRE 
STEPHENS-JAMES LTD 

47 Warrington Road 
LEIGH 

Telephone No. 0942 676790 

WHY DON'T YOU 
TRADE UP TO 

TRIO 
Other firms offering Trio products are not officially authorised Trio dealers and Trio equ ipment purchased f rom these companies is 

not backed by the Trio service and spares organisation In the U.K. 
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BREDHURST 
ELECTRONICS 

FULL TIME RETAIL PREMISES NOW OPEN 

We hold stocks of all popular {and not so popular) equipment including 

YAESU ANTENNA SPECIALISTS ADONIS 
ICOM J BEAM SHURE 
FOK MINI PRODUCTS LEADER 
MIZUHO HY GAIN MFJ 
DENTRON CUSHCRAFT DAIWA 
KW PLUGS COE 
SOTA SOCKETS KEN PRO 
BEL COM COAX ASCOT 

Come and examine all the equipment and try it on the air from our fully equipped showroom-the only 
place that you can see ALL the manufacturers rigs side by side-and compare them on the same aerial. 

INCLUDING- THE NEW RIG FROM FOK 

THE MULTI 700E 
The only rig ready for 
12+ kHz channel spacing 

~~ I .. f;"!\. 
, .. · , \.::...:.) 

FEATURES-
• Power output 1-25 watts continuously 
variable 
• Digital readout of true frequency 
• Xtal toneburst fitted 
• 12t or 25 kHz channel spacing 
• 12t or 25 kHz step synthesiser 

PRICE ONLY £229 inc VAT 

Same day mail order despatch - or just phone your credit card number 

PART EXCHANGE WELCOME 

NEW ADDRESS - 300 yds from the sea - 500 yds from the A27 

22 REGAL HOUSE 
PENHILL ROAD 
LANCING 
WEST SUSSEX 
TEL: LANCING (09063) 63119 

24 hour answering service 
Open Mon- Fri. 9- 5. Sat. 9- 12. 
Closed all day Wednesday. 

GJOQT Barclaycard - Access - HP - Even Cash! GJVXJ 
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WATERS & 
STANTON 
ELECTRONICS 

H~·l:~IPALM II 
2M FM 

SIZE: 6" x 2t" x li" 
WEIGHT: 11b 3oz 
COMPARE ITS VALUE 
COMPARE ITS FEATURES 
* Smal!Mt hand-Mid available 
* Over one watt output 
* p.c charver Included 
* 8 chanMI capability 

* Simplex or " 800kHz owltch 
* BNC aerial aocket 
* Flexible whip aupplled 
* SO/ 'l/J/'12 tupplled 
• Extra channelo coet £2.501 
* Xtel controlled ton&-burat 
* Nk:ed battery pack •upplled 
* High quality condenMr 
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mlcrophon. 

WE STOCK 
MOST NAMES 

. TRY US! 

YAESU 

ICOM 

FOK 

JAYBEAM 

MIZUHO 

MOSLEY 

MINI-PRODUCTS 

SAGA NT 

DENTRON 

NAGAI 

ADONIS 

SHURE 

MICROWAVE 

THE 
MIGHTY 
MIDGET 

£149 
inc. VAT 

(Xtal toneburst 
module extra) 

~ ~HE MOST ADVANCED FM RIGI 

~ MULTI 8000-25 WATTS 
now includes remote frequency 

control microphone at no extra charge! 

£289 inc. VAT (Remote display £19.95) 

Send SAE for brochure 

Now's the chance to join the run on 70cms. Wi th the ever.growing number of 
70cms repeaters coming on the air. it makes sense 10 consider 70cms as the ideal 
mobile band. Good strong signals (aided of course by the U· 11 hot front end and 12 
waits outpull no QAM and a lot of new friends to meet. The U· 11 has lead the way 
from the srnn and is now regarded as THE rig for 70cms. We can supply the U· 11 flt· 
ted with all of the following channels: 
ABO, RB2, RB4, RB6, RBIO. RB14, SUS, SUl6. SUIB, SU20at £5.90 per channel. 

£299 inc. VAT (fitted 10 channels) 

RADIO COMMUNICATION February 1979 



A PLEASURE TO OWN 
Tune into 1he exciting w orld of amateur radio whh this advanced moni1or receiver. 
Listen to your local ama1eur radjo stations both fixed and mobile, ditecl or through 
your local repeaters. From the comfon of your fifeside chair. using the built-in 230 
vol1. AC power supply. 1his receiver will open up 1ho whole new world of VHF 
Amateur Radio for you. Alternatively tho necessary hardware supplied ermbles you 
10 power the TM56B f rom your car radio bauery for true mobile operation. 
GREAT VALUE 
Lit1lc w onder that the fi rst two shipments of 1tieso beautifully engineered receivers 
w ere sold ou1 w ithin w eeks o f the advenlsernents appearing. We really are amazed 
ot their superb performance at such a low price. 

Multi-2700 Mk 11 
Now lowest priced all-mode rig 

SO WHERE'S THE CATCH! 
Well, putting il bluntly, there is no catch. Believe it or no1 we are offeting you a 
bargafnl We've simple gambled on buying a very large shipmen1 to get e11en better 
tetms from Japan and the saving is being used to o ffset faUing exchange rates. U, 
however. you are slill not convinced, 1hcn send us 1he appropriate additional money 
for one of the o ther rigs which are just as good as the M2700- or f·or 7p_ w e'll send 
you a brochure on the Multi 2700. 
ALL MOOES- ALL OCCASIONS 
All modes are provided AM FM SSB and CW. For SSB opera1ion VOX is included 
and fot CW. fast break-in is provided wi1h completely adjustable side tone. The 2700 
can be used a t home with it s internal 230v AC PSU or taken ou t to the local high 
spo1 and run from 12v DC. This really hes 10 be 1he OSO machine tha1 vou will never 
tire ot. 
BEAUTIFUL TO OPERATE- BEAUTIFUL TO HEAR 
The transmitted audio quality o f the 2700 is second to none. Its crisp, cleat, quality 
effects the manufac1ure1' s knowledge that a clean signal sells more ptoductsl The 
Optimised 16·9MHz 8-pole crystal riltergives c lean SSB signals and good seloclivi· 
ty, On FM, direc t modulation o f the VCO gives smooth but penetratinu audio. 
Typical power ou1put is 16 wans bul the Uip of a switch and you have 1 wan on all 
modes. IAn internal adjustment permits the power to be adjusted from approx 1 
watt to 6 watts for dtivlng linears or 1ransverters.) The Muhi·2700 has a built·ln 
teceivcr RF pre-amp- no problems heto with a deaf recei11er. 
DUAL VFO CONTROL 
Until you have handled 1he Mu1ti·2700 you canno1 appreciate the advantages of dual 
vfo comrot. the conventional analogue VFO wllh its dual speed silky smooth._..fcel. 
permits accurate tuning on all modes w ilh lkHz readout. ll also co11ers a comPlcto 
\MHz segment at a 1ime tesu1ting in minimum band switching. The Uip of a sw hch 
and you have full syn1hesized control of your t ransceiver. The brigh1 LEO display 
allows the transceiver to be immediately se1 10 any 2 metre channel. A VXO con1tol 
ensures the synthesize1 can be used equally well on SSB, CW Of FM. The versa1ilitv 
of dual vfo control is ouite amazina. For example: use the analOQuc vfo al the SSB 

2m SSB/CW PORTABLE 

MIZUHO SB-2M- ONLY FROM SELECTED DEALERS 
We are pleased to announce that we are stocking the dandy llnle MIZUHO SB2M 
SSB 2m hand·held. This is a real winner and its internal construction is superior to 
its competitotS- SO much room- so neat- and its performance is quite 
delightful. Never heard of M IZUHO- well until now this Japanese firm have 
specialised in QRP HF equipment but th&ir first VHF product is really something. 
Of course, vou won't find it on every dealers shell. MIZUHO are pretty particular 
who handles their products - we pride ourselves in being selected as one o1 their 
distributors. Space here is somowhat limited to give full information. but if 2m 
SSS from the office. on country walks. on the 1ops of mountains. etc. appeals to 
you and £166 Inc. VAT is no1 too much for voo perhaps vou had better send us an 
S.A.E. 
FITTED 144·20-144·40 Extra ranges £3,00 and comple1e wi1h English Hand· 
book. 

SOUND DESIGN 
The design is well and truly tried and rested. and 1he circuitry is a1mos1 ldenlical to 
the receivet sec1ion of the FOK mobile uansceivers. Both sensitivity and selectivity 
leave no1.hi119 10 be desired and 1he autO·Scan enables 1he PoPufar calling channels 
to be continually monito1cd for activity. 
NO HIDDEN EXTRAS 
The receiver is. supplied complete with au leads. circuit diagram. crystats for c'1an· 
nels SO, 20, '21. 22. 23. R3. 4. 5. 6. and 7 plus space for a further 6 channels, making 
16 in all. An addi1ional matching desk top aeriat is also available at E2.50 c.xtra. 

£104 including delivery and VAT. (Marine £1131 

end of 1he barid and 111e synthesizer on the FM channels; set 1hu synthestzer to the 
"sked" frequency and continue no1mol operation of the analogue VFO; se1 
analogue VFO to DX rrequency whilst con1inuing normar rnnir,g of the adiacen1 he· 
quencies on 1he analogue V FO - tho combinations are endless. repeater shifts arc 
complc1elv 1akcn care of. The Mulli·2100 has + /-600kHz shills and 1 ·6MHz for 
70cms operation. 
ITS VERSATILITY IS ENDLESS 
lnter·continer'llal contacts aie possible via OSCAR. Press 1he OSCAR button on the 
front panel and you bring in the 28MHz downlink receiver converter to enable true 
1tansceive operation 1hroogh 1he sa1elli1e. An audio SPEECH PROCESSOR can be 
switched in to permit extra punch, the amounl of compression being adjus1able to 
suh 1he opera1or. RIT op-0ra1es on all modes and both VFO's. A NOISE BLANKER is 
included for really oxcclrcn l suppression of lgni1ion pulses. The receiver sect ion 
covers 143 10 149MHz !Tx covers 144· 146MHz = 1 ·6MHz shih only!. Apar1 from1hc 
2 e)tisting rnpeatef o ffsets ono runhcr shift mav be programmed. AGC coritrol is 
con1inuously variable. as is 1he VOX DELAY nnd ANT ·VOX etc - All pre·set conirols 
are easily reached through tho top hatch of the uansceiver. Separate cenue zero 
and 1x S·metrcs are provided. We could go on but If you have 1ead this far perhaps i1 
is time you sent 011 for the 4-paQe brochure giving fuU detalls of this beau1iful 
transceiver at the really competitive price, £499 Inc VAT and Securicor delivery. 

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

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

12% kHz 
IS HERE! 

MULTI 700E 
It's the latest model! 25 watts output 
H ~ •l ~41 
IN STOCK 

NOW! 

This is the rig you won't have to modify for 12% kHz! 
£229 inc VAT! and this is what you get: 

* Transmil power variable 1-25 watts from front panel control * Rx filter is sharp enough to permit 12 Y, kHz opera1ion in the 
* Tunes in 25kHz switched channels interim period of changeover yet copes perfectly with 25kHz 
* Front panel control inserts 12 Y,kHz between each 25kHz channel * Dual conversion Rx with xtal shaping filter 
* Xtal controlled tone burst for reliable repeater operation * Helical front end tuning. New 2·stage RF Amplifier 
* Plus & minus 600kHz shift for European repeaters * Rx sensitivity t ypically better than 0.3/N for 20db N/ Q 
* Bright 4-digit LED display for true frequency readout * Plug-in modular construction for easy servicing 
* All the usual accessories including microphone & mobile bracket * Fantastic value for money 12 months full warranty 

H.P. TERMS: Deposit £46. Balance: 6 months £33.09; 12 months £17.61; 18 months £12.52; 24 months £9.97 

TO: WATERS & STANTON ELECTRONICS, 31 SPA ROAD, HOCKLEY. ESSEX TEL: HOCKLEY (03704) 6835 

· Please supply Multi 700E by return. Cheque/ P.O. enclosed for £299 

•Please send me H.P. forms for completion. Paymen1s to be... . . •••••. months at. .•.•... .... per month. Deposit of (40 enclosed 

Name ........... . . . .............. , . . .... . ......... . ... .. .... .. .... ... ... . .......... . .. Call sign (if issued I ..... . ............ ... .. 

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

L 
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• . .. . . • .. . . . .. . . • .. • . • .. .. • .. . .. • • .. .. . .. • . .. .. • . . • . .. . . . .. • .. . . .. . .. • • .. .. .. .. .. • • • • .. •Delete whichever not applicable I ______________ ,-1 
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m11CROWAVE moDUlES lTD 

FOR 432MHz ALL-MODE OPERATION 
TOP QUALITY TRANSVERTERS FROM 

THE PEOPLE WHO KNOW!! 
In your shack you probably have a transceiver either for 144MHz or for 28MHz. 
If this is the case, YOU have NO excuse for not being active on 432MHz. With the advent of 
the latest multimode transceivers and hand portable rigs, providing the ideal prime mover 
for one of our transverters, 432MHz is rapidly becoming the up and coming band for more 
and more people. Take a listen today and perhaps you also will realise the advantages of 
moving up on to 432MHz. 
Continental stations have been reaping the benefits of 432MHz for some while now. If you 
are interested in working DX or simply having a chin-wag with the guy across town, it's 
about time YOU caught on to the new 432MHz trend. If you are a repeater fanatic there is no 
need to feel left out . Several 432MHz repeaters are already operational, and there are many 
more on the way. 

* MMT432/ 28-S FEATURES * 
* EXTRA RANGE FOR SATELLITE OPERATION 

1434·436MHz). 

* SIMPLE FREQUENCY RANGE SELECTION 
USING TOGGLE SWITCHES 

* HIGHLY STABLE REGULATOR CONTROLLED 
CRYSTAL OSCILLATOR STAGES 

* ULTRA LOW-NOISE FIRST RF AMPLIFIER STAGE 

* HIGHLY RELIABLE PA TRANSISTORS PROOUC· 
ING 10 WATTS RMS OUTPUT POWER 

Whatever your interest is on VHF or UHF, 432MHz provides the ideal basis for operation and 
development. For people with 28MHz transceivers our MMT432/ 28-S is compatible, and for 
those with 144MHz transceivers. the MMT432/144-R is the perfect companion. Both units 
include the latest shift facilities, enabling OSCAR operation or repeater operation at the flick 
of a switch. The use of ultra-linear amplifier stages throughout, provides crystal clear "ON 
THE AIR SOUND", whilst at the same time providing a very usable 10 watt output level. 
If you haven't yet seen any of our products, we will be exhibiting at most of the rallies and 
exhibitions this year. If you are not prepared to wait, then please contact us by telephone, 
post or telex so that we can supply you with further information or any equipment you may 
require. 

All Microwave Modules products carry a fu/112 month guarantee. 

HEAR YOU ON 432MHz SOON?? 

PRICES: MMT432/28·S-£133 ·88 inc. VAT. MMT432/ 144-R- £169 ·88 inc. VAT 

MICROWAVE MODULES 
BROOKFIELD DRIVE. AINTREE, LIVERPOOL L9 7AN. ENGLAND 

Telephone: 051·523 4011 Telex 628608 MICRO G 
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PAUL 
G3VJF 

IC-211E 
£559 inc VAT 

MMT 432/ 144R 
TRANSVERTER 
£169.88 inc VAT 

THERE IS NOTHING LIKE THE IC-211E 
FOR 2 METRES (AND 70cm OR OSCAR) 

The IC-211 E has recently become one of the best selling 2m multimodes in the world as more and more amateurs are discover­
ing its virtues. The LSI digital synthesiser offers all sorts of interesting possibilities not easily achieved by its competitors. For 
instance one of our customers has modified his to double as a 70cm multimode. At the flick of a switch his M icrowave 
Modules transvertor is switched in and the display reads the 70cm frequency. 70cm duplex is controlled by the duplex switch 
on the IC-211 E which also offers full reverse repeat facilities and switches in the access tone for repeaters. 
Another possibility is to track t he 211 E with the IC-701 HF transceiver for OSCAR working. Tuning on the 211 VFO knob tracks 
both transceivers whereas tuning on the 701 changes only the HF frequency-thus permitting correction for Doppler shift. 
Reverse tracking for OSCAR 7 mode Bis also possible. The VFO knob, by the way, is also a delight to use. It is optically coup­
led to the VFO and each one of the small divisions represents either a 100Hz step, for fine tuning on SSB, or a 5kHz step for FM 
work or for rapidly getting from one end of the band to the other. These speeds are selected by a button on the front panel. 
What else do you get for your money? 
WELL, there is -

* A synthesizer to give you the accuracy you can 
expect from a synthesizer. 

* Frequency display to the nearest 100Hz 
* A n optically coupled VFO 
* An electronically controlled flywheel brake 
* An electronically controlled tuning lock 
* Adjustable power on FM 

* A truly excellent transmission on FM. SSB or CW 

* A 10·7MHz Rx IF output for monitoring 
* A multiway output socket for interfac ing with 

the synthesizer for keypad programming, scan­
ning, etc 

* An excellent receiver 
* Plus all the things you expect in a decent 

transceiver such as vox, break-in CW, noise 
blanker, RIT, centre zero meter, slow or fast AGC 
Rx RF/ IF gain control etc. etc. 

PLEASE NOTE THAT ALL MAIL ORDERS MUST BE SENT TO HERNE BAY AND NOT TO AGENTS. 
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ALL WARRANTY AND OTHER REPAIRS FOR SETS BOUGHT FROM THANET AGENTS MUST BE REFERRED TO OUR SERVICE DEPT 
IN HERNE BAY WHERE WE HAVE A GOOD RANGE OF TEST EQUIPMENT AND THE TECHNICAL SKILL TO USE IT. SETS FROM 

OTHER DEALERS MUST BE REFERRED TO THAT DEALER. 

FOR DETAILS LEAVE YOUR NAME AND ADDRESS OR CALLSIGN ON OUR ANSAFONE 102273 63850) DURING THE EVENING 
WHEN CALLS ARE CHEAP 

YOUR SOLE AUTHORISED UK IMPORTER FOR ICOM 

THANET ELECTRONICS 
143 Reculver Road, Beltinge. Herne Bay, Kent 102273 638591 

HP TERMS NOW AVAILABLE HP TERMS NOW AVAILABLE 
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DAVE 
G4ELP 

IC-240 
STILL UNDER £200 AT 

£198 inc VAT 

IC-240 FOR SAFETY AND SATISFACTION 
The IC-240, one of the first of the new generation of synthesized transceivers to appear on the market, is still one of the most 
popular. It offers all you really want for mobile use on 2m plus a feature not found in all sets with digital display, keypads on the 
microphone or other gimmicks-IT IS EASY TO USE ON THE MOVE WITHOUT LOOKINGl-and that MUST contribute to 
safety on the road. 
You get a choice of 22 channels with all the UK and European repeater channels plus all the commonly used simplex channels 
already wired on the programable matrix board. The dial is marked in channel numbers with 7 spare positions marked A to G 
for you to program with any other channels you chose on the now standard 25kHz channel spacing. Should 12!kHz spacing 
arrive (and for your sake we hope it won't) it will be very easy to modify the IC-240 to cover the in-between half channels, mak­
ing 44 in all. To change channel you just turn the dial to the channel you want, with easy to feel click stops, and thats all. No 
5kHz button to get all confused about! Repeat shift for normal or t rue reverse repeat and high or low power are selected by 
easy to feel toggle switches and the access tone is automatically introduced on duplex. 
After testing all the mobile transceivers around on the UK market we still find that the 240 is as good as any, and better than 
some, when it comes to receiver and transmitter performance. The high sensitivity of the receiver coupled with excellent 
strong signal handling capabilities and high selectivity is hard to beat as is the excellent speech quality and very clean signal of 
the transmitter. At least one, and by the time this is published, probably two repeaters use a single IC-240 with both the 
transmitter and receiver operating at the same time. IC-240s have a long good service record for reliability and when they do 
go wrong we, at least, understand how to mend them. 
If you want to add extra facilities for base station use it is easy to obtain all 80 channels by using only 8 toggle switches and 
diodes- or you can build your own scanner if you are digitally minded. If nol you can BUY the Superscan for rn which will 
give you receiver coverage to about 148MHz (transmit in 2m band only), six digit LED readout and scanning facilities with up 
to 40 channel lock-out. Again this is designed for 25kHz spacing but will cope with 12!kHz with minor modification to your 
240. 
The IC-240 is being kept below the magic figure of £200 for the time being but this will be for a limited period only. This is the 
same price as it was in Jann- w hich can't be badl 

J -BEAM 

SO- WHY GO FOR ANYTHING MORE EXPENSIVE? 

AGENTS (PHONE FIRST- All evenings and week ends only, except Norfolk and Burnley! 
Scotland - Ian GMBOOX 10786 822 212) Norfolk- Ted G3FEW (05088 6321 

Wales- Tony GW3FKO 10222 702982) Burnley- (0282 384811 M idlands- Tony G8AVH (021 329 23051 
North West- Gordon G3LEO IKnu1sford (05651 40401 Yorkshire- Peter G3TPX (022678 2517) 

ALSO AVAILABLE FROM OUR SHOP IN HERNE BAY 

MICROWAVE MODULES ANTENNA SPECIALISTS 

YAESU MUSEN 

RADIO COMMUNICATION February 1979 
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HAVE YOU ORDERED 

YOURS VET? 

BE THE FIRST WITH 

A Wc1lc1n ox-sv 

WE AT WESTERN tre proud to present a now live-band vertical 
antenna- the OX-6V-to complement our highly suc­
ceuful range of crlband beams. 

IF you don't have room for a tower and rotary beam, then the 
WESTERN DX-5V Is for you. 

THE WHOLE LENGTH of tho DX-5V Is active on all bonds 
ucapt 16 metros due to Its unique design. On 15 
metres the DX-6V Is a lull physical quarter-wave. 

HEAVY DUTY alr·wound lnductoni permit correct resonance 
on 80 and 40 metr .. and can be adjusted tor low .. t 
SWR on th .. a bendt. 

SLIM·LlNE configuration maku the DX-5V "neighbour 
acceptable .. and requires no guying. A tubular mount· 
Ing post It provided with the antenna. 

MATCHING to a 50 ohm IHd·llne ls achieved through a length 
o l 75 ohm RG11/ u coax (supplladl which is terminated 
with • Pl.259 plug and ln·llne connector (beck-to-back 
$ 0 -2391. 

DC GROUNDING Is provided via e bHa shunt Inductor to 
alleviate static bulld·up problems. 

DX-5V SPECIFICATIONS 

Frequency band1 80- 10 metres lnclu1lve 

Bandwidth (tor VSWR 2.:1 or lau): 

Entire 40. 20. 16 or tOm bands 

60· 100kHz on 80m bend 

Power rating: 1200W p.a.p. 

VSWR at Rasonenca: 1:6:1 or lou on all bands 

Feed Impedance: 50 ohm• (matching line included I 

Connector: S0-239 on end of matching line 

Haight: 7·8m 126111 

Shipping weight: 6kg 1131 lbsl 

Wcutc1n ElcctlOftlu (UH) ltd 
HEAD OFFICE IAll Mall/ Enqulrlasl 

FA IRFIELD ESTATE 
LOUTH. LINCS. LN11 OJH 
Tel. Louth 105071 4956/6 

THE NEW 5-BAND VERTICAL 

ANTENNA 

the 

DX-5V 

* * * 
* A NEW CONCEPT IN VERTICALS 

* FULLY AUTOM ATIC 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 £59.00 
Our Agents 

Southam: Alan PaJCtOn, G4BIZ, Southampton, Hants 
107031 682182 

Scotland: Alan Camaron, GM30GJ. Alloa 102591 214653 
N. Ireland: Les Lyske, GIJCDF. Newtownards 102471 

812449 
Opening hours: 

LOUTH: 9 12; 1 Spm Mon Fri. By eppolntmant Sat 9 12. 
LEICESTER: May'o HHI, Churchgat• !Tel: 05J3..58682). 

Mon Set 9 tpm; closed Thurs. 
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Elczct1onic1 <uH> ud 

TOWERING SAVINGS! 
ON WESTOWERS, ROTORS and ANTENNAS 

PICK A Wc1tc1n PACKAGE ••. 
• . • AND SAVE 100/o ON LIST PRICES! 

Yes ! Really BIG savings on list prices by following these simple instructions . .. 
* CHOOSE a Tower (Box A), Rotator (Box 8) and Antenna (Box C) 
* ADD price of Cable/Mast Package (Box D) 
* DEDUCT 10%-YES! 10%-to give f inal price* 
* SEND cash, cheque or Credit Card number to secure order 

* Carriage extra to Devon/Cornwall, Scotland, N Ireland- see below 

~ TOWERS 
Westower Standard Post Mounting 
1S/ P ... . 25ft/ 7.75m . . . . . . . . £264.60 
2S/P ... . 42ft/ 12.75m. .. . . . . . £361 .80 
3S/ P . . .. 58ft/18.75m.. . . . . . . £430.92 
4S/ P .. . . 75ft/22.75m.. . . . .. . £500.04 

~ ANTENNAS 
Western DX-31 rotary dipole, 10/ 15/alm £4331 
Western DX-322-element beam, 10/15/alm £67.50 
Western DX-33 ~lement beam, 10/ 15/alm £9281 
Western DX-344-element beam, 10/ 15/alm £121.50 

PLEASE NOTE: 

B ROTORS 
Emoto 103LBX .. .. .... .. . .. . . .. ... . £95.62 
Emoto 502CXX . . . .. . . .... . . . ... .. . £145.12 
Emoto 1102MXX ........ . ........ .. £208.12 
Emoto 1103MXX . .. . ....... . .. .... . £212.62 
(NB 103LBX not recommended for 4-el HF 
beams) 

D CABLE MAST PACKAGE 
This comprises: 
3m ( 10ft) 1 29/32" heavy duty aluminium 

masting 
30m (100ft) RG8/ u low-loss 50ohm coax cable 
30m (100ft) 8-way rotor control cable £33.15 

Only equipment shown above qualifies for this offer. Orders must include tower, rotor, 
antenna and cable/ mast package. Extra cable is available at list prices. Hire purchase is not 
available for this offer. Due to distances involved, carriage is extra for: 
Devon • . .. . ... .. ... .. . . .. £54.00 Scotland (S of Pitlochry). ........... .. .. .. £54.00 
Cornwall. . . . ... . .... ..... £86.40 Scotland (N of Pitlochry). . ... . .... . . . .. . . . £86.40 
This should be added to the final price. All prices include VAT 

THIS OFFER EXTENDED FOR A FURTHER MONTH . .. TA KE ADVA NTAGE OF THIS 
OCCASION TO EQUIP YOURSELF W ITH A WESTOW ER- 'THE STRONGER ONE' 

Wutc1n Elcct1onlc1 (UH) ltd 
HEAD OFFICE (All Mail/ Enquiries) 

FAIRFIELD ESTATE 
LOUTH. LINCS. LN11 OJ H 
Tel. Louth (05071 495516 

RADIO COMMUNICATION February 1979 

Our Agents 
Southern: Alan Paxton. G481Z. Southampton, Hants 

10703) 582182: 
Scotland: Alan Cameron . GM30GJ. Alloa 1<>259) 214653 
N. Ireland: Les Lys ke. Gl3COF. Nowtowna rds 10247) 

812449 
Opening hours: 

LOUTH: 9-12; 1 6pm Mon Fri. By appoln1menl S.1 9-12. 
LEICESTER: May'• HI-Fl, Churchgale ITel: 0633-58682). 

Mon-S.1 9 ·6pm; cloaed Thu rs. 
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I 
AEUK - Yournumberone 

AS FACTORY APPOINTED DISTRIBUTORS WE OFFER YOU­
WI DEST CHOICE, LARGEST STOCKS, PROMPTEST DEAL AND 
FAST, SURE SERVICE RIGHT THROUGH . 

ABOVE WE SHOW THE NOW FIRMLY 
ESTABLISHED FT-227R 2m MOBILE 
NOW ALSO AVAILABLE IN ITS 
SCANNING VERSIONS. ON THE 
RIGHT IS THE SUPERB FT-225RD, 
THE 2m BASE STATION THAT HAS 
EVERYTHING, DESIGNED FOR THE 
MAN WHO INSISTS ON THE BEST. 
AT LEFT IS THE FT-202R HAND· 
HELD- SO COMPACT BUT SO EF· 
FECTIVE. 

THE WIDEST CHOICE FROM 2- 10 
THE YAESU RANGE IS NOW SO GREAT 
THAT IT SIMPLY CATERS FOR EVERY 
TASTE - THIS MAKES IT A MUST TO 
BROWSE THROUGH YAESU 'S MAIN 
CATALOGUE- PLEASE SEE OUR OFFER 
ON FACING PAGE. 

THE FT-901DM IS THE HF BASE STA­
TION PAR EXCELLENCE AND ITS 
RECEIVER PERFORMANCE ALONE 
IS SIMPLY OUT OF THIS WORLD . 
TOGETHER WITH THE RANGE OF 
MATCHING ANCILLARY UNITS­
WHICH ARE GROWING ALL THE 
TIME-THIS BUILDS A STATION 
WHICH FULFILS EVERY CON­
CEIVABLE REQUIREMENT FOR THE 
OPERATOR WHO DEMANDS THE 
ULTIMATE. 

HOW TO REACH US {EASY PRIVATE PARKIN.G ON OUR 70ft. FORECOURT) 
FROM SOUTH AND EAST. Weare located approx1m\.11cly two mlles from Junction 5 of lhe M 6from which follow s1sinposts to Bummgham Withm l m ile 
turn r1g h1 ti t Clock. Garage and proceed towards c11v Afte1 one mile look. for 1rafhc lights a1 Fox & Goose and 1mmed1a1ely over the lights take minor lefl fork 
inlo A lum Rock Road We are localed ono mile horn 1h1s point 
FROM NORT H . Leave M6 at Junction 6 (Spaghetti) and follow lef1 lork down 10 traffic island benea1h motorway complcJ( Take 1hird 1urning off 10 
L1chheld One mite tuJ1her on follow A4040 to 1he right and within 100 yds veer again 10the11gh1. approx1mmo1y one mile lwther on bongs you t o the Fox & 
Goose Tucn ugh1 and see p re<;edmg dltcc11ons 
FROM THE WEST AND SOU TH/ W EST . Follow MS then M6 to Spaghen• Junction (see above) Al1e1na1ively. le•ve M5a1juncuon4o•3ar>d p•oceed 10 
inner rinu road T vm Sou1h on ring road and leave on Ad 7 reas1) W e are located thrne miles from 1h1s po1n1 

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

Access or attractive H.P. terms readily available for on-the-spot 
transactions. Full demonstration facilities. Free Securicor delivery. 
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I 
source for YAESU MUSENI ~ TYPICALLY, YAESU HAVE NOT OVERLOOKED THAT VERY IMPORTANT GROUP OF 
OPERATORS- THE DEDICATED SWL's BY PROVIDING THE SUPERB VALUE-FOR-MONEY 
FRG-7 AND THE ULTRA SOPHISTICATED FRG-7000 GENERAL COVERAGE RECEIVERS. YAE-SU v 

Here's a 10- 1 winning offer if you'd like the full Yaesu catalogue. Just send us 4 x 9p stamps (36pl and we'll send 
you Yaesu's fu lly illustrated brochure together with our Credit Voucher for £3.60 against your eventual purchase. 
A couple of stamps will bring you the latest Atlas or Swan leaflets or our current used equipment list. 

NEW! ADVANCED TECHNOLOGY from 0 ~:~fl' 

-
ifii~ATLAS 
~~~RADIO INC. 

.100MX-THE DE-LUXE MOBILE RIG 
WITH ALL THE EXTRAS 
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 11to15 VDC, USB, LSB, CW operation . 
9MHz 8 pole crystal IF filter. 

AS DIRECT IMPORTERS AND MAIN AGENTS WE OFFER THE 
FAMOUS ATLAS 210X and 215X TOGETHER WITH ALL AC­
CESSORIES FROM STOCK. 

BRANCH: AMATEUR ELECTRONICS. UK-COASTAL. CLIFTONVILLE. 
KENT. KEN MclNNES. G3FTE. THANET (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 CARlUKE 70914) 

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

508-514 ALUM ROCK ROAD 14~7 
021-127 

BIRMINGHAM 8 Telex33704s
6111 
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POLAR is now STATE-OF-THE-ART 
Formerly Polar Electronic Developments Ltd, Sota Communication Systems Ltd are still manufacturing our well 

known range of Transverters and Linear Amplifiers. 

EOL144S EOL432P 
144 MHz 100 watt RF Output Linear/ Preamp 

£128+ VAT 121% 
EOT144/28 Transvener £100+ VAT12t% 

432 MHz 50 watt RF Output Linear Amp. 
£13S + VAT12t% 

EOL432- £50+ VAT 12t%. Wavemeter- £16 + VAT B'lo 
V.S.W.R. Bridge- OS+ VAT 8% 

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

-.... .... 

U.K. Dist.ributors for 
DAVIS ELECTRONICS FREQUENCY COUNTERS 

NEW! 600MHz Mini Counter 
£145 +VAT 8% 

General purpose low cost Counter without the sacrifice of basic performance 
"Check the features we have that 1ome other tow coat counters don't have." 

It Al Ollll Cllioot e ~ II Iii n 111 1111 • ~ lob oa.I P1io1 e I tli;I 4• l!IJ 
a;,;.y • !4'11 • 12V o,.• • ~ i;.,. r- 11 s.. & ·1 -i • """ e111o iitbW • 11a1 
- IMJ* e Wlio ,,_ • 11Y 1.,. Joct • 6111U.., • Cr,1111r .. Bal11111111. 

144MHz 
2M10-80P 80 Wan an mode. Linear/· 

Preamp £120 + VAT 12!% 
2M30- 160P 160 wan au mode. Linear/ 

Preamp £160+ VAT 12!% 
PA144 Preamp 1 ·&db N.F. £20 + 

VAT 12!% 
PAl144 RF Switching Preamp 1·9 

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

£22+ VAT 12!% 
HF HF3·100l2 Linear/ Preamp 

1 ·8·30MHz. 200 wan PEP 
output 1100 wan conrinu­
ousl £110 + VAT 12!% 

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

--Northern England Representatives for VHF COMMUNICATIONS Magazine & Kits. Agents for Microwave Modules. 
PLUS (AS FAR AS WE KNOW) THE FIRST COMPLETE 1296MHz TRANSVERTER on 1he marke1. UKW 1296/28. Receive N.F. 4·0 db. RF Out· 
put 400mW ..... £160+ VAT 12t% . UKW 144MHz all mode Linear Amplifier. 80 watt RF Ou1ou1 ..... £100+ VAT 124%. UKW 432MHz all mode 
Linear Amplifier, 45 wau RF Output.. ... £110+VAT 12;%. KR500 Elevation Rotator ..... £120 -1 VAT. KR600 Rotator ..... £133+ VAT. Discone 

Antenna, 3-4dB gain, 8()-41J(JMHz .... , £4!'>+ VAT. 

Trade & Export Enquiries welcome 

SOTA COMMUNICATION SYSTEMS LTD. 
26 CHILDWALL LANE. BOWRING PARK. LIVERPOOL. L14 6TX ENGLAND. Tel: 051-480 sno 
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COUNCIL 
President 
J. Bazley. G3HCT 

Immediate Past-President 
D. S. Evans. PhD. BSc. FIM, G3RPE 

Honorary Treasurer 
P. F. D. Cornish. FCA. G3COR 

Telecommunications Liaison Officer 
R. F. Stevens. G2BVN 

Ordinary mem bers 
E. J . Allaway. MB. ChB. M ACS. LRCP. 
G3FKM 
P. Balestrini, TEng(CIEl, MITE. G3BPT 
R. Bellerby. BSc. FBIS. G3ZYE 
T. P. Douglas, M BE. 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 ·arien. G2AM V 
Zone B. J. Anthony. G3KOF 
Zone C. D. J. Andrew s. G3MXJ 
Zone 0. L. Hawkyard, G5HD 
Zone E. (Post vacant) 
Zone F. W. F. McGonigle, Gl3GXP 
Zone G. G. I. Knight, GM8FFX 

REGIONAL REPRESENTATIVES 
Region 1- W. M . Furness. G3SMM 
Region 2- D. 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- 0 . A.G. Pedder, G3LFX 
Region 8-D. N. T. Williams. G3MDO 
Region 9- H. W. Leonard. G4UZ 
Region 10-R. G. Barren. GW8HEZ 
Region 11- t>. H. Hudson, GW31EQ 
Region 12- F. Hall. GM 8BZX 
Region 13-A. B. Givens. GM3YOR 
Region 14-1. McKechnie. GM8DOX 
Region 15- 1. Kyle. Gl8AYZ 
Region 16- M . S. Appleby. G3ZNU 
Region 17-IPos/ VDCDIJ/) 
Region 18- W. Ricalton. G4ADO 
Region 19-R. J. Broadbent. G3AAJ 
Region 20-G. Mather. G3GKA 

HONORARY OFFICERS 
Awards managers 
hf- C. R. Emary. G5GH 
vhf - Jack Hum, G5UM 
Em ergenc y communicat ions manager 
P. Balestrini, G38PT 

HF manager 
E. J. Allaway, G3FKM 
Intruder Watch organizer 
S. A.G. Cook. G5XB 
M icrowave manager 
D. S. Evans. G3RPE 
Slow morse organ izer 
M. A. C. MacBrayne, G3KGU 
Troph ies manager 
P. A. M iles. G3KDB 
VHF manager : I F. While. G3SEK 

Couespondence to RRs and honorary officers 
should be add1essed ditec//y to them (QTHR). 

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

Telephone 01 -837 8688 
Founded 1913 
Incorporated 1926 

Member society, International 
Amateur Radio Union 

PATRON : HRH The Prince Phil ip. Duke o f Edinburgh, KG 

The national society representing all UK radio amateurs 

Membership is open to all those w ith an active interest in radio experimentation and 
communication as a hobby. Applications for membership should be made to the genera11 
manager. from w hom full details o f Society services may also be obtained. 

EDITOR GEN ERAL M ANAGER ANO SECRETARY 

0 . A. Evans. G30UF A. W. 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 give the member·s age at last renewal date and include 

evidence of student status) 

Affiliated societies: £6.50 (including Redio Communication}; 
£3.25 (excluding Radio Communication!. 

COMPOSITION OF RSGB ZONES 
Zone A : Regions 1, 2 and 18 
Zone B : Regions 3. 4 and 5 
Zone C : Regions 7. 8. 16 and 19 
Zone D : Regions 6. 9, 17 and 20 
Zone E: Regions 10 and 11 
Zone F : Region 15 
Zone G: Regions 12. 13 and 14 

Region 1 

Region 2 

Region 3 

Region 4 

Region 5 
Region 6 
Region 7 

Region 8 
Region 9 
Region 10 

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

COMPOSITION OF RSGB REGIONS 
Cheshue. Cumbria. Greater Manchester. Isle of Man. Lancashire. 
Merseyside. 
All that pan of Humberside nonh of River Humber, Nonh Yorkshire. 
South Yorkshire. West Yorkshire 
Hereford and Worcester. Salop, Staffo rdshire, Warwickshire, West 
M idlands. 
Derbyshire. all that part of Humberside south ol River Humber. 
Leices1ershire. Lincolnshire. Nottinghamshire. 
Bedfordshire. Cambridgeshire, Nonhamptonshire. 
Berkshire. Buckinghamshire. Oxfordshire. 
Greater London south of Rivet Thames, Surrey including tha1 part of 
London nonh of the Thames administered by Surrey 
Kent, East Sussex. West Sussex 
Cornwall. Devon. 
Dyfed. Gwent. M id Glamorgan. Powys. South Glamorgan. West 
Glamorgan 
Clwyd, Gw ynedd. 
Grampian. Highland. Island Au1hou11es. Tayside. 
Borders. Fife. Lothian. 
Central, Dumfries and Galloway. Strathclyde. 
Nonhern Ireland. 
Essex. Norfolk. Suffolk. 
Isle o f Wight. Channel Islands. Dorset. Hampshire, Wlltshue 
Cleveland. Durham. Non humberland. Tyne & Wear. 
Greater London nonh of River Thames. Henfordshire. 
Avon. Gloucester. Somerset. 
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RAE, May 1979 
This examination will take place on Monday 14 May 1979, and 
will be the first of the new multiple<hoice type of RAE. 
Examination cemres organized by the RSGB will be locared in 
London and Derby. Application forms to take the RAE at 
these centres are obtainable from, and must be returned to: 
Local Exam Secretary (RAE 765), RSGB, 35 Doughty Street , 
London WCJN 2AE. 

The closing date for registration of completed application 
forms is Monday 26 February 1979. The fee, to be sent with the 
completed form, is £10. 

Callsigns 
In accordance with the Radio Regulations the following 
callsign series have been allocated provisionally by the ITU: 
T2A-T2Z, Tuvalu; Y2A- Y9Z, German Democratic Republic. 

" Circuit design with NANO and NOR" 
The author regrets he made a mistake in the early part of this 
article (Radio Communication Dec 1978) when giving i1n 
example of simplifying the algebra. The expression to be 
realized should read 

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

This simpl~~ies to 

A.B.(C + D) + E 

because A+ A= I, and not as stated. The rest of the argument 
stands. 

In the summary, section 8, there should also be a"." at the 
head of the column above NOR. 

Pull the chain on this letter 
Several members have received copies of a chain letter 
originating in Tennessee, USA, via radio amateurs in 
Austral.ia. The letter claims to be reserved for radio amateurs 
only, and offers a substantial cash reward to those who pay a 
fee and copy the letter to other radio amateurs so that the chain 
is not broken. 

Only the gullible will fall for this "get rich quick" scheme, 
but members who have not yet met this type of operation are 
reminded of an old axiom-" A fool and his money are soon 
parted". They are recommended to break the chain and 
destroy the letter-having first removed the overseas stamp for 
the benefit of some keen stamp collector or other worthy cause. 

Stolen equipment 
On 31 December a Trio TS700G, serial 312561, was stolen 
from a car parked at the Brant lnn, Groby, Leicester. Above 
and to the left of the vfo dial is a red led which comes on with 
the toneburst. Information to GBNMR, QTHR, or the 
Leicester police. 

In February/March 1978, a KW204, serial T389, was lost or 
stolen while in transit via British Rail between Kent and 
Cheshire. The owner is G4GHB, QTHR, and he would be 
grateful for any information regarding its whereabouts. 
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Yeovil ARC anniversary events 
On 21 February 1954, G3CMH {Yeovil ARC) made what is 
believed to be the first long-distance short-wave contact in 
Britain using a transistor transmitter. (See World at their 
Fingertips, p254, and RSGB Bulletin April 1957, p46.) 

To commemorate this contact, the Yeovi l ARC will hold the 
following three events at their headquarters, Hut IOI, Hound­
stone Camp, Yeovil, Somerset: 
(1) 21 February 1979, 1340gml. An attempt to re-<:reate the 
event exactly 25 years from the time it took place. 
(2) 22 February 1979, 2030gmt. A detailed lecture by G3MYM 
describing the technical and historic aspects of the 1954 event. 
(3) 25 February 1979. An afternoon special event station, 
G3CMH, using an equivalent 30mW cw transistor transmiller 
on the 3·5MHz band. Special commemorative QSL cards will 
be issued. 

Further details from G3MYM, QTHR. 

Sutton & Cheam RS annual dinner dance 
The 31st annual dinner and dance of the Sutton & Cheam 
Radio Society will take place at the Woodstock Hotel, Stonecot 
Hill, Sutton, Surrey, on Saturday 24 March 1979. The guest of 
honour wil l be the President of the RSGB, Mr J. Bazley, 
G3HCT. 

Tickets are available on application to G. W. Brind, 
G4CMU, 26 Grange Meadow, Banstead, Surrey SM7 3RD. 

Correspondent wanted 
A techn.ical engineer of Rank-Xerox, France, would like to cor­
respond and have schedules with an amateur employed by 
Rank-Xerox UK. He is J . P. Carron, F6BPC, Rue du Clos 
Halleux, St Aubin Celloville 76520, France. 

REGION 4 REPRESENTATIVE 

Valid nominations for this appointment have been received in respect of: 

N . J. H . Grassby. BSc, C4CPY. Nominated by J . D. Garner, G3ZJG; 
C. D. Craythorne, G3PBC; R. Newsread, G3CWI; J. L. lewis, G3MYI; 
J. W. Smith, G3ZJS. 
R. L. Senter, G4BFY. Nominated by A. E. Trigg, BRS38862; A. 
Wilson, G3JHS; P. C. Swann, G3WWX; I. Lumb, BRS34230; K. 
Draycon, G3UOT. 
M . Shardlow. G3SZJ. Nominated by P. Cook, G4FFH; J. Shardlow, 
G4EYM; C. Doughty, BRS34012; R. H. Webster. BRS30300; K. Griffin. 
G4HDP. 

Corporate members residing in Region 4 !Derbyshire, all that part of 
Humberside south of River Humber, Leicestershire, Lincolnshire, Not· 
tinghamshire) are invited to vote for one of these candidates by sending 
a postcard in the following form addressed to: The General Manager, 
RSGB, 35 Doughty Street, London WC1 N 2AE, to arrive not later than 
15 March 1979. 

!, ... .. . . . ........... . ..... .. ... .. .. . . . . ... ...... .. .. . . . .. . . . . . 

being a fully paid-up corporate member of the RSGB resident in Region 
4, wish to record my vote in favour of 

Mr .................... . . . .... ........ ..... . . . . ......... .... . . . 

as representative for Region 4 

Signed ••.... .................... . . . . .•... .. ••.•.• . •. ......... . 

Callsign or BAS number. .....•. . . ... .• . ..•. .... . .... •. ..... • . . . . 

Address ...............•....•..... . . . . .... ..... . .. . .. . ......... 
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Newcastle Personal Computer Society 
The above society has recently been formed to promote 
personal computing in the Newcastle area. The secre1ary is Dr 
W. G. Allen, Dep1 of Electrical Engineering & Physical Elec­
tronics, Newcastle upon Tyne Polytechnic, Ellison Place, 
Newcastle upon Tyne NEI 8ST. 

Meetings are held on the first Tuesday In each month, and 
usually comprise a lecture, informal discussions and the 
demonstration of a particular microprocessor system. Several 
members of this new society are also RSGB members. 

" Sounds Vintage" 
A new magazine, Sounds Vintage, has been launched 
exclusively for "vin1age" enthusiasts. It is being published 
bi-monthly, and will cater for 1hose inierested in a wide field 
of subjects relating 10 sounds of yesterday. 

Among the areas covered a re vintage wireless equipmenl, 
gramophones and cylinder machines, records and cylinders, 
vintage amplifiers, and pre-war literature. There will also be 
stories of the pioneers and of companies involved in the 
manufacture of the hardware a nd software since the early days. 

The first issue was published on 15 January and consisted of 
a 32-page A4 presentation. An illustrated brochure/subscrip· 
tion form is available on request with an sae. A sample copy of 
issue No I is a lso available for 65p. The annual subscription is 
£5.80. 

All enquiries concerning Sounds Vintage should be made to 
28 Chestwood Close, Billericay, Essex. 

NEW EDITIONS 

Television Interference Manual 
by B. Prteatley 

A readable and illuminating introduction to solving both 
the social and technical aspects of this most challenging 
problem. Also contains much valuable reference 
material. 

Chapter titles: The general approach; Television 
channels; Spurious-radiation tvi; Strong-signal tvi; 
Transmitter design; Other problems and solutions; 
Audio breakthrough; Data and reference section; plus 
12 appendices. 

80 pa ges; pa pe rback £1 .56 in cl p&p 

Mobile Logbook 
This new pocket-sized logbook Includes space for date; 
times; geographical area of operation; band(s); and 
remarks. Alternate pages are blank to allow extra user 
notes on individual contacts, and the logbook features a 
tough wire binding which allows easy fold back. 

64 pages; wire bound 148 b y 105m m £1 in cl p&p 

IARU QTH Locator of Europe 
As distances worked on 144MHz continue to grow, so 
has the need for a QTH locator map which covers the 
whole of Europe. He re it isl Ideal for use in conjunction 
with the new RSGB 4-2-70 QTH Award. 

610by556mm £1.15 incl p&p 

Obtain able from RSG B P ublications (Sales ) 
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Amateur radio tv programme 
It is planned that a 30min programme will be shown on BBC2 
on Thursday 22 February at approximately I lpm. For further 
news please check the GB2RS news bulletins. 

Amateur radio in American 
summer camps 
by RICHARD MUNN 
Do you wam to pass on your knowledge and skills to active, en· 
1husias1ic American children? Have you ever wanted to see 
more of the world than your transceiver? Thea Bunacamp 79 
could be for you. The British Universities North America Club 
(BUNAC) has openings for amateur radio counsellors to 
work during the summer of 1979. 

Summer camps are part of American culture; during the 
summer vacation , thousands of children pack their bags and 
spend eight 10 nine weeks in beautiful parts of the countryside 
participa~ing in activities arranged by the camp staff. Virtually 
all camps are situated by a lake, and are surrounded by 
thousands of acres of thick forest land. The children, aged 6 to 
16, and counsellors live together in wooden cabins, so it is easy 
to realize that one must have a liking for children and all the 
peculiarities that go with them! The activities are mainly out­
doors and include all major sports and camping, and in some 
camps excellent facilities exist for indoor programmes such as 
music, drama, art and crafts and amateur radio. Last year 
1,300 people took part in the scheme, and this year the number 
is expected 10 be greater. 

Ian Abel, G3ZHI, who has operated the amateur radio pro· 
gramme in Camp Greylock, Massachuseus, has spent two sum­
mers in America, and is enthusiastic about re1urning this year. 
"From my own experience, the job itself is great," he says; 
although he would be the first to agree that it can be mentally 
and physically exhausting. He outlines the facilities by saying: 

" Most camps have a beam, transceiver and linear, so con­
tacts are not difficult 10 make. The job entails opera1ing and 
le11ing the kids speak to other amateurs (it is legal in the USA), 
phone patching, teaching morse and electronics, plus building 
electrical kits and projects. 

"You do have 10 obtain a Federal Communications Aliens 
Permit, but this presents no problem to a full licence holder , 
which you must be to participate in the amateur radio pro· 
gramme; although there are also vacancies for people to work 
purely on electronics." 

A word of warning, however; you must be at least I 9t and 
prepared 10 spend eight to nine weeks, from mid-June until at 
least the end of August, in America. For a £37 deposit, 
Bunacamp will arrange a round-trip night and necessary visa 
for you; board and lodging, laundry facilities and spending 
money of SI 95, or $220 if over 21, are supplied by the camp 
which employs you. There is also the opportunity to travel 
around America for one to five weeks after camp. 

Ian rounds off his experiences by saying: "I 1horoughly 
recommend it as a great way to spend a summer, and when you 
are off d uty you can enjoy all the other facilities which the 
camp has to offer." 

If you are interested in the scheme, and would like further 
details, contact Richard Munn, Bunacamp, 30/31 Store St, 
London WCIE 7BS. Tel: 01 -637 7686. 0 

115 



Ladder crystal 

filter design 

by J. A. HARDCASTLE, G3JIR* 

Introduction 
In the four previous articles on ladder crystal filters (I I ex­
perimental results were presented without any accompanying 
theoretical analysis, since the practical difficulties of measuring 
crystal parameters accurately would have made this informa­
tion valueless to most radio amateurs. 

However, a simple measuring procedure has now been devis­
ed which, in conjunction with a set of capacitor coefficients, 
allows the construction of filters of pre-determined bandwidth. 
Sets of design coefficients for filters using up to eight crystals 
are given and accompanied by a description of their derivation. 

Frequency response 
Fig I shows two frequency response curves, the first is known 
as the maximally flat or Butterworth response, and the second 
as the equi-ripple or Chebyshev response. Ideally the number 
of positive peaks in this laller response should equal the 
number of crystals, and be of equal amplitude over the whole 
passband. However, in practice, fewer peaks than expected are 
usually found, d uc to some having merged with each other, and 
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Fig 1. Frequency responses of two typical 4·crystal filters. (al 
Butterworth, (bl Chebyshev. The Butterworth filter bandwidth is 
actually 2.369Hz and the whole response has been scaled·up to 
allow direct comparison with the 2,762Hz bandwidth Chebyshev 

filter 
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Editorial note 
This is a significant and imporrant article, including 
original concepts and ideas of the aurhor as well as a 
unique review of past work. Although it may appear a 
shade restrained and mathematical at first glance, it is a 
practical arricle that tells an amateur just how to build a 
high-performance hf filter al a fraction of the cost of a 
commercial unit-yet with virtually no constructional 
problems, even for newcomers who read the article 

carefully. 

the ripple amplitude usually increases towards the band edges 
due to the crystals and capacitors having a finite and unequal 
Q; these effects being particularly marked in higher order 
filters. 

In applications where some passband ripple is acceptable, 
the Chebyshev response is preferred because it has a steeper 
rate of cut-off and requires a lower impedance circuit than an 
equivalent Butterworth filter. This Ia11er factor can be a decid­
ed advantage in circumstances which would otherwise require 
impracticably small capacitors. 

Filter design coefficients 
It has been shown previously (2,3), for Bullerworth filters, that 
much of the labour can be taken out of filter design if each 
capacitor is assigned a coefficient, determining its relationship 
with its neighbours; and hence t'he filter frequency response. 

Fig 2 gives design coefficients for 3rd, 4th, 6th and 8th-order 
Chebyshev filters which have been calculated from formulas 
published by P. Amstutz (4). Actual capacitor values are 
derived from these coefficients by applying the formula 

C= kxlO' (I) 

2111fR 
where k =capacitor coefficient 

f =filter centre frequency (MHz) 
R =circuit impedance (oh.ms) 
C =capacitance (pf) 

In hf ladder networks it is advantageous to use shunt 
capacitors rather than series capacitors because this allows 
stray capacitance to be absorbed and allowed for in the 
physical components. Fig 2 shows these Type 2 filters where 
the input and output series capacitors have been transformed 
into their shunt equivalents. Unfortunately this requires an in­
crease in circuit impedance which may not always be conve­
nient, in which case the Type I filter must be used. 

Filter bandwidth 
One of the most important parts of a filter specification is its 
bandwidth, and Dishal's procedure (51 allows this to be deter­
mined from a knowledge of the crystal's equivalent series in­
ductance which, as was said previously, is a difficult parameter 
to measure, and the subsequent calculations are lengthy. 

Previously, a disadvantage of the simplified capacitor coeffi­
cients method has been the need to make several trial filters 
before the required bandwidth could be auained; however, it 
has now been found that these in.itial trials can be simplified by 
making systematic measurements on a 2nd-order filter. These 
results are then applied lo whichever higher order design is 
required. 
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R' : R(I + ....!.._) c21 

Fig 2. Design coefficients for Chebyshe11 filters 

Initial tests 
The test filter is connected as shown in Fig 3, and its frequency 
response and bandwidth measured using the filter test set 
described previously I I]. Choice o f an initial value for 
capacitor C is arbitrary, but a value of 33pF would be suitable 
for many crystals. The test impedance may then be calculated 
by transposing equation (I). 

R= 
k x 10• 
211fC 

0 ·613X 10• 
211X8·454X33 

(2) 

= 349·7n 

The test set input and output impedances are now set to this 
value. To set the input impedance, measure across A- B while 
adjusting R3; to set the output impedance, measure across 
points X and Y and adjust R4. The different input and output 
circuits are necessitated by the test set 's particular circuit 
arrangements. 

3~~1) R3 C XI X2 C X R4 y 

-<:=:>-T"'-c;z::i-oA--10.t;"iOr--r--;c O~e~1J-c>-e:;z:::>-<,._,--
H19n Z R2 .le RS Low l 
sourc~ i ~on 0 ·613 150n 10.id 

8 

Filter 1mpedanc~ • R4 • R 2 + R3 c • 0 ·6 13 
2nTR 

Fig 3. Preliminary tests to determine filter bandwidth use this 
circuit in conjunction with the filter test set (see text) 
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A typical frequency response curve obtained by this method, 
Fig 4, is seen to have a dip of very nearly the theoretical ldB in 
the centre. Ideally the peaks on either side should be equal, but 
rarely are, due to minor differences between the two crystals. 
However, the mos1 important parameter, the bandwidth, is 
well defined and easily measured because the response is falling 
rapidly at the 3dB-down points. 

Filter bandwid1h has been found to be inversely proponional 
to the square root of 1he coupling capaci tance. and once a n 
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Fig 4. A typical test filter response. The dip In the centre of the 
passband is O· 9d8 and the bandwidth 2.287Hz. Ideally both peaks 

would be equal and the central dip ldB 
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initial measurement has been made a very close approximation 
to the correct capacitance may be calculated from (3). 

C 1 = C , x --(
BW 1

) ' 

BW, 
(3) 

where C, and BW , are the capacitance and bandwidth round 
in the first measurement, and BW , is the design objective. 

Equation (2) is used again to determine the new value or 
impedance to be used with C1 . If these components prove to 
give the desired bandwidth , this impedance is used io calculate 
the required higher order filter from the coefficients given in 
Fig 2. 

Design exam ple 
A 6th-order Chebyshcv rilter will now be designed to illustrate 
the application or the procedures described so rar. 

From Table I the components giving the bandwidth nearest 
to 2,400Hz arc selected and C 1 calculated. 

C,=C,x ( BW, ) ' =18x (
2287

) ' =16· 34pF 
BW , 2400 

The new circuit impedance is then calculated 

R = k X 10' = 0·613 x JO' 
= 706!2 

2nfC 2nx8·454x 16·34 
Using this value for R. the filter capacitors can be calculated 
from the coefficients given in Fig 2 

k x lO' 0·7159><10' c I = , = = 19. I pf 
2nrR 211 x 8 ·454 x 706 

Similarly C 1 =22·7pF, C1 =23 ·2pF and Cs,= 106·7pF. This 
filter was constructed using miniature wire-ended crystals and 
preferred value capacitors and is shown, with its frequency 
response, in Fig 5. Note that the bandwidth at - 3dB is 
2,580Hz, which is considered to be su fficicntly close to the 
design objective for amateur purposes. 

Components 
Choice or crystals is largely limited 10 whatever is available 
cheaply, but it has been found that the miniature wire-ended 
crystals require a circuit impedance which is higher than ror 
HC6U types. Although very satisfactory filters have been made 
using these miniature types, the high impedance circuit is more 
vulnerable to stray capacitance and some individual 
capacitance trimming may be necessary 10 achieve the best per­
formance. Thcrerore, when available. HC6U crystals are 
preferred. 

OdB ........ 

·---
20 

J L-l-

I J 

10 

~ 

Table 1. Test measurem ents made on a pair of 
crystals using various capacitors (Cl and circuit 
impedances (R). In each case R was calculated 

from equation (2) 
R lfll 
769 
641 
525 
427 
350 

c (pfl 
15 
18 
22 
27 
33 

f, (kHz) f , (kHz) Bandwidth (Hzl 
8,454· 198 8,456·742 2,544 

Ripple (dBi 
1 ·3 

8,454·001 8,456·288 2.287 0·9 
8,453·837 8,455·912 2,075 0·8 
8,453·742 8,455·611 1,869 0·9 
8,453·660 8,455·333 1,673 0·9 

Capacitors may be polysiyrene or silvered mica types. Where 
very small capacitances are called for, a trimmer may be 
adjusted to 1he required value or a short piece of miniaiurc 
coaxial cable may be cut to the required length [6). 

The evolut ion of a ladder crystal filter 
Fig 6 shows successive stages in the evolution of a ladder crystal 
filter. The initial low-pass prototype, Fig 6(a), is convened in10 
a bandpass filter, Fig 6(b), by adding an inductor to parallel­
resonate each shunt capacitor 10 the centre frequency. Similarly 
each series inducior is series resona1ed by adding a series 
capacilor. 

The next stage of lhe process uses an impedance invener, Fig 
6(c), which converls a shunt, parallel-resonant circuit into a 
series. series-resonant circuit. Although 1he impedance inverter 
uses a negative capacitor in its series arms, this is later absorbed 
by other, more positive capacitors, so there are no physically 
unrealizable capacitors in 1he final design. 

This procedure was described by S. B. Cohn [71 for use in the 
design of coupled resonator filters and was applied to crystal 
filters by P . Amsiutz 141 by assuming that, for narrow-band 
filters, the series resonant circuit within the dotted line in Fig 
6(e) is approximated with sufficient accuracy by a piezoelectric 
crys1al. 

Chebyshev filter coefficient calcu lation 
The Amstutz calculations may be illustrated by the following 
calculation of lhe coefficients for a 3rd-order filter. 

Let the ripple ampli1ude be a= dB 
and e=2·718 
and n =number of crystals 

a 
calculate m = 

8·686 

I I 
t = - arctanh -

n s 

If a= !dB and n = 3 then t = 0·476. 
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Fig 5. 6-pole Chebvshev filter. The bandwidth at -3dB is 2.581Hz and at -60dB 
is 7,002Hz. Note that there are only five peaks in the passband instead of the 

theoretical six 
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Fig 6. Stages in the evolution of the theoretical design of a 3-crystal filter 

The circuit impedance coefficient is now calculated from 

sinh t 
R = . ( 180 ) = 0·988 

sm - -
2n 

and the coupling capacitor coefficients are calculated from 

(180) (360b) cos -;:;-- - cos -n-

( 
360 b) cosh 21 - cos -n-

for b = I, 2, - - - (n - I) 

Hence C1 = 0·7092 and C , = 0·7092. 

(4) 

(5) 

The filter now appears as in Fig 7(a). This is normalized for a 
circuit impedance of in by dividing the impedance by 0·988 
and multiplying all the capacitors by the same amount, with the 
result shown in Fig 7(b). 

As mentioned earlier, the series input capacitors may be 
replaced by shunt capacitors, C 0 in Fig 7 (c), and these are 
derived by the simple calculation shown in this diagram. In this 
example the impedance is increased by 3 ·035 by the circuit 
rearrangement. Colin [8) and F6BQP 131 took this calculation 
one stage further by again normalizing for an impedance of IQ, 
but this has not been done here in order to preserve the simple 
relationship between the Type I filter and the test fi lter. 

Butterworth filters 
It is not necessary to give full details of the derivation of 
Butterworth filter coefficients because they follow a similar 
procedure 10 the previous paragraph. However, for com­
pleteness, the Amstutz formulas are given below so that anyone 
who wishes may confirm for themselves the coefficients 
published previously. 

(
180 ) ( 360 b) cos -;:;- - cos - n-

(6) 
2 

for b= I , 2 ---(n- I) 

·:, (~) (7) 
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Conclusion 
Design coefficients have been presented for a range of filters 
which should satisfy most amateur requirements. They have 
been tested by constructing filters using 2, 3, 4, 6 and 8 crystals, 
and the results of these measurements confirm that they behave 
in a virtually identical manner to filters made from Dishal's 
design. However, it must be noted that this simplified design 
method is limited to filters having relatively symmetrical fre­
quency characteristics, and single sideband filters must be 
designed using Dishal's more comprehensive design. 

R5 
0 ·988 
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0·988 
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::~oToTo~:~, 
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( b) 

R(. 
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Fig 7. Three stages in the calculation of a set of design 
coefficients . (al Coefficients obtained from equations (4 ) and (51. 
(bl Coefficients for the Type 1 filter normalized for H! impedance. 

(cl Coefficients fo r the Type 2 filter 

119 



Now that most of the experimental element has been re­
moved from this simple procedure it is hoped that more 
amateurs, particularly beginners, will be encouraged to con­
struct their own filters, especially when in nation has placed 
commercial products almost beyond reach. 
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Power transformers 
with low voltage 
secondaries 

by G. C. OXLEY, G8MW* 

Introduction 
Transistors usually operate at lower voltages and higher cur­
rems than thermionic valves, bul new transformers are costly, 
and are not always available 10 sui1 particular requirements. 
The heater and ht windings of old mains transformers can 
sometimes be removed without disturbing the primary wind· 
ings, and the req uired secondary winding can t hen be wound 
o n by hand. Much design data has been rendered out-of-date 
by 1he adoption of SI units and the use of newer insulating 
materials. 

Core size 
Fig I shows the power handling capacity of transformers for 
different cross-sections of core; these are conservative ratings. 

Because the core is laminated, 1he actual cross-section of the 
iron will be approximately 10 per cem less than the physical 
area. As an example, a 2·54 by 2·54cm core (lin by lin) will 
only have an iron area of 5·9cm 1 (0·9in 1). 

Turns per volt 
The number o f turns needed depends upon the cross-sec1ional 
area of the core, the mains frequency, and the magneLic nux 
density. A frequency of 50Hz, sine wave, and a flux density of 
0·8Wb/m is assumed. Table .I gives the number of turns per 
volt for 1he different core sizes. 

•os1crwald, Liulcmoor, Ashover. Chesterfield , Derbyshire. 

120 

attenuation behaviour", J. E. Colin (in French). Cables and 
Transmission, Vol 22, April 1968, ppl32- 5. 
13 ] "Crystal ladder filters", J . Pochet, F6BQP. ln " Technical 
Topics" Radio Communication September 1976; Wireless 
World July 1977. 
[4) "Narrow band filters'', P. Amstutz (in French). Cables 
and Transmission, Vol 21, April 1967, pp88- 97. 
[51 "Modern network theory design of single sideband crystal 
ladder filters" , M. Dishal. Proc IEEE, Vol 53, September 
1965, ppl205-16. 
[61 "Technical Topics", J. P. Hawker. Radio Communication 
September 1977, p693. 
171 " Direct coupled resonator filters", S. B. Cohn. Proc IRE 
February 1957. 
(SJ "Narrow bandpass filters using identical crystals designed 
by the image parameter method", J. E. Colin (in French). 
Cables and Transmission, Vol 21 , April 1967, ppl32- 5. 
191 " Modern filter theory and design" , editors G . C . Ternes 
and S. K. Mitra, Chapter 4 "Crystal and ceramic filters", G. 
Szentirmai. 
[IOI Private communication, J. Haine, ex-G8CEG, 22 April 
1977. 0 

Wire size 
T he windings must be able to carry the required current 
without over-heating or damaging the insulation; newer in­
sulating materials allow higher 1empera1ures. The thicker the 
wire the smaller the 11R loss, but this means fewer turns in a 
given space. Current densities quoted in various handbooks are 
given as 1,000, 1,500, 1,750 and even 3,000 A/ in 1

; the metric 
values of 2 · 5, 3 and 3·SA/ mm 1 are much easier to deal wi th, 
2 · 5Almm 1 corresponds roughly to I ,600A/in 1 , and this value 
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Table 1 
Cross-sectional area 

cm' ~ · 
0·5 

4 0·62 
0·7 

6 0·93 
8 1·25 

1·5 
12 1·85 
16 2·5 
20 3·1 
24 3·7 

4 

Table 2 
Wire 

Diam eter Cross-sectional Nearest 
mm area mm' sw g 

0·25 0·05 34 
0·315 0·08 
0·4 0·13 28 
0·5 0·2 
0·56 0·25 24 
0·71 0·4 22 
0·8 0·5 21 
1·0 0·8 20 
1·25 1·2 18 
1·5 1·8 16 
2·0 3·25 14 
2·5 5 12 

Turns per volt 

14 
11 
10 
7·5 
5·6 
4·7 
3·8 
2·8 
2·3 
1·9 
1 ·8 

Current carrying capacity 

2 ·5A/ mm ' 

100mA 
200mA 
325mA 
500mA 
625mA 

1.000mA 
1·25A 
2A 
3A 
4· 5A 
8·1A 

12·5A 

3A /mm' 

150mA 
240mA 
390mA 
600mA 
750mA 

1,200mA 
1·5A 
2 ·4A 
3·6A 
5·4A 
9·75A 

15A 

is recommended, for reasons given later. When a single- or 
double-layer winding is exposed l.O the air (on the outside of the 
spool) one of the higher figures can be used; Table 2 secs ouc 
some typical values. 

Example: wire diameter 0·71mm, wire cross-sectional area 
O·Smm '. therefore current at JA/ mm 1 =I· SA. 

One supplier gives a figure around 4A/mm 1 • This is admiss­
ible if the windings are o n the outside, can be kept cool, and are 
supplying a resistive load. 

Power factor and waveform 
Some of the energy supplied to a transformer is returned to the 
mains, and is represented by the reactive component of the 
primary current-one ought really 10 speak of the rating of a 
t ransformer in volt-amps. This reactive current, alt.hough com­
paratively small , does help to heat up the windings, and about 

- 2 

O+-.__~~~~~~~~-

i-1 -1 

Fig 2. With a large reservoir capacitor and a half-wave rectifier, 
current only flows during time t over the period of one whole 

cycle T 
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Fig 3. Circuit to show the hosting effect of a pulse cu rrent 

five per cenc should be allowed for chis when choosing the size 
of wire. 

A more serious consideration is the rms value of pulses 
supplying a reccifier which has a large reservoir capacitor. As 
an example, consider a half-wave rectifier: Fig 2 shows that , 
over a period of one whole cycle T, current only flows during 
time t. To make the calcula1ions easier, bu1 nonetheless valid, 
let the pu lsc of current be a square-wave of amplitude 4A. The 
average value over the whole cycle will be I A; because T = 4t. 
T his is th e current which would be read on a moving-coil 
meter. 

T he square-roOI or the mean of the squares of the instan­
taneous values of current , rms, will be 

J 4 1 + 4 = 2A 
The heating effect of this currcnl is four times that of the 
average value of current. 

Full-wave (bridge) rectification, with as small a reservoir 
capacitor as possible, will keep the transformer loading within 
its rating. A further advantage of full-wave rectification is that 
the transformer core does not become magnetically polarized; 
this reduces switching transients. 

In the experimen1al circuit shown in Fig 3, A I is a 0-5A mov­
ing iron ammeter which reads rms values, and A2 is a moving 
coil ammeter (Avometer). The load resistor was adjusted unt il 
A2 read 3A, and the reading on Al was 4·2A. The heating 
effect of this pulse current is just about double that of the rms 
value of a sine-wave. This is the reason why the recommended 
wire sizes are on the conservative side. 

Practical considerations 
Insulate between layers using thin sheets of paper. Cut plastic 
adhesive tape lengthwise and use to cover the windings close 
to the cheeks of t he bobbin. The final layer can be doped with 
polyurethane varnish. 

The core should be clamped as tightly as possible and then 
given a coat of black paint. 

After che old secondary windings have been removed, an 
electrostatic screen may be found interposed between the 
primary and secondary windings. This may be of copper or 
a luminium foil and is usually connected to the core and to 
earth. The ends of the screen must be insulated, otherwise the 
screen may form a short-circuited turn. Two layers of good in­
sulating tape should be wound over the primary. A further two 
layers should be wound over the screen. This screen helps pre­
vent mains-borne interference. 
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A Rugby, MSF, 

time-code clock 

by N. S. HOULT, G4CIK* 

T HIS d~sign uses 1he coded 1ransmissions from 1he MSF 
transm111er at Rugby on 60kHz as the basis of a highly 

accurate, 1hough compara1ively simple. clock, with 1he advan­
tages that it is self-seuing and so does not need cominuous 
power-thus making it useful for portable operation. The 
Rugby transmi11er is in the s1andard frequency service and no 
special licence is required to receive and make us~ of its 
transmissions. 

Code 
The 1ransmi11er sends the time of day in two codes: a fast one 
which contains 1he complelc 1ime, dale and monlh and is sent 
every minule in the second following thal minule and a slow 
one which sends the same da1a (and also the year>' at I bit/sin 
the time leading up 10 the minute. The slow code, being less 
susceptible to interference, is the one used here. Brief details of 
the code as it affec1s the operation of 1his clock are shown in 
Fig I; each bi t is sent as an interruption of carrier, a "O" being 
a I OOms break and a " l " 200ms. Thus by sampling 1he signal 
at I s.oms(±SOms) after the start o f each in1crrup1ion, the da1a 
sent in 1hat second may be de1ermined. In fact, additional data 
including a bs1/gm1 indication and parity checks, are seni i~ 
some seconds in the period 200ms to 300ms after 1he second 
but that informalion is n o1 used here. Full details of th~ 
transmission are contained in [ 11. 

• Jesus College. Cambridge CBS SBL. 

Hour Minute 

2010 8 4 2 1 402010 8 4 2 I 
}------' I I I I I I I I I I I I 

0 40 4 :> 50 
Second 1n minute 

second 

' 

Minute 1~·n~~.~:;e st,arts here 

0 1 I I I 1 1 0 
I I I I I I I I f-.1--

!'>!'> 0 

M---1 Logic O 

~ Logocl 

--i ~· jOmsL 
200ms 

Fig 1. Format of the re levant pan of the slow coda 

Receiver 
The signal from MSF is very strong in most parts of the coun­
try, so a very sensitive receiver is not needed, and a ferrite rod 
antenna will , in general , pick up an adequate signal. As the 
data is only sent at 1 bit /s, a very narrow bandwidth receiver 
may be used to reduce noise and interference if necessary and 
this sugges1s the use of a phase-locked loop. During dev~lop­
ment, however, it was found that, wi th conventional pll ics, the 
antenna picked up enough of the pll oscillator signal to cause 
the receiver to lock onto itself; this effect has also been noliced 
on a commercial receiver of similar design. Therefore, it was 
decided to use a s1ereo decoder ic as the phase-locked loop, 
since in these 1he oscillator runs at four times the input fre­
quency (the 19kHz pilot tone in their normal applicat ion); this 
was found to cure lhe problC1m completely. It should be noted 
that these ics are not specified t'o operate a t the frequency at 
which they are used in this ci,cuit; however, all those tested by 
the author were found to perform satisfactorily . 
. Fig 2 shows the ci~cuit diagrarr o f the receiver section. The 

signal from the ferrite rod LI 1s transformed to a low im­
pedance by the source-follower ·TR I and amplified by TR2 
before being fed to the phase-locked loop !C l. Outpu1 is taken 
from the "stereo pilot light" output of !C l and is inverted and 
changed in level by TR3 before being fed io the d ecoder. 

+5V 

To 
log ic 
(fig3l 

ov 

-r7':'.~~~~~~------L--.....L......J...~!:.J...--.J........L..J~ 
The more common M C1310 orSN76665N may be used Instead o l the 1310EN. but the pin conne ct ions di tier .. _, 
1310EN p in . 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

MC1310 pin .. 2 3 4 5 6 7 8 9 10 11 12 13 14 1 

Fig 2. Circuit d iagram of the receiver section 
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The ferrite rod provides the only selectivity before the pll, 
and care should be taken to achieve a reasonable Q: a figure of 
about 100 was measured for the author's antenna. The 
operating point of the first two stages is set by RI, and, as fets 
vary a lot in characteristics, this component may need adjust­
ment to bring the voltage at point Z to a suitable value (5- 9V). 

If the gain of the receiver is found to be excessive, it may be 
reduced by inserting a resistor of a few hundred ohms at point 
x. 

Decoding and display 
The logic section is constructed in cmos to reduce power 
dissipation and package count. The circuit is shown in Fig 3, 
and the mode of operation is as follows: !Cs 5, 6 and 7 form a 

From 
receiver 

7 
Da 

IC6 
4015 

24-bit shift register, whose input is derived from the receiver 
output via an inverter IC2c, so that its value 150ms after each 
second is the data sent in that second. Therefore, if the shift 
register is clocked at this time, the data from the receiver will be 
shifted into it. This is the function of the monostables IC2b,a 
and IC4c,b; the former provides a 500ms " latch out" to pre­
vent the double pulses, which are sometimes sent just after the 
minute (sec fl I), from triggering the shift register twice, while 
the latter provides the 150ms delay. As neither of the times is 
particularly critical. 10 per cent components are adequate in 
the monostables. The circuits are compensated against varia­
tion in the characteristics of the ics and (to some extent) against 
temperature changes; for details of their mode of operation, 
see [21. 

The result of the above circuitry is that after the 59th second 
of the minute, the first shift register (IC7) contains the minute 

6 9 
Re Cle 

R15 
1M 

R16 
IM 

14 I 

!CS 
4015 

6 9 
Ra CLe 

I 

01• Oz• OJA ou 01e 079 01e o,s 

5 10 11 9 12 2 3 4 

Power supply connect ions 
a f'e not shown • 

4001,4068 4015 4056 

Ground 7 8 7.8 

+5V 16 16 

13 12 11 2 5 3 10 

ST 2D 21 22 2l OF 

IC11 
4056 

abcd e lg 

9 10 11 12 13 15 14 

IC10 
4056 

abcd e lg 

9 tO 11 12 13 15 M 

'--y----/ '--y----/ 
To minutes To 10 minute s 

do splay driver display driver 

Fig 3. Circuit of the decoder section 
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IC9 
4056 

abcd e lg 

9 1 11 12 13 15 14 

'--y----/ 
To hours 

display driver 

IC8 
4013 

, ad e g c / 
v 

To 10 hours 
d ig it di spl ay driver 
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Components list 
R I , 3 5. 6kf2 R9 I ·2kf2 
R2, 45 lkU RIO 68kQ 
R4 l ·8kf2 RIJ, 14 3 · 3M!1 
RS, 6, 7 3 ·9kf2 RIS, 16 IMQ 
R8, ll, 12 15kf2 R 17- 44 270!1 

All above resistors are 1/ 4W 
R46 12f! 3W wirewound 

Cl, 12 60pF film trimmer 
C2 470pF polystyrene 
CJ IOOµF 16V electrolytic 
C4, 6, 21, 22 O· lµF ceramic disc 
cs 50,..F 16V electrolytic 
C7 15nF plastic 
cs 22nF plastic 
C9 Inf 
CIO 0 ·33,..F plastic 
C ll JOOpF polystyrene 
Cl3 0·47µF plastic or tantalum 
Cl4 0 · 22,..F plastic 
C IS- 18 O· l,..F plastic 
C19 5nF ceramic 
C20 1,000µF I 6V electrolytic 
01 1N914 
02 IA bridge, eg NKT Dl lOOG 
03 l A diode, cg IS020 

LEDl Any small led 
LE02- 5 FND500 or T ll322 
TRI 2N3819 
TR2, 4- 28 BC109 
TRJ BC I07 

IC I l310EN, MC1310 or SN76665N 
IC2, 4 4001 (A or UB preferred) 
ICJ 4068 
ICS- 7 4015 
IC8 4013 
IC9- ll 4056 
IC 12 78L05 
T l 4·5V + 4·5V 6YA; RS Components 207- 188 
PL I 6-pin chassis-mounted plug 
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marker 011 111 !0, while the other two hold the required time. 
The output of the I 50ms monostable (IC4c,b) is gated with the 
middle six outputs of IC7 in the ANO gate formed by IC3 and 
JC2d, and this provides the pulse to transfer the data from the 
shift regis ter outputs to the decoders ICs 8- 11 on the next 
second pulse. Conventional decoders/ latches are used for the 
minutes, 10 minutes and hours digits but, as the IO hours digit 

(a) 

From 
decoder 
( f lg3) 

ad e 

c 

g 

R17to3B 
270 

~ 
Repeated for each 

segmMt 

LE02 to4 
FNOSOO 

Display +ve (I lg 5) 

TR25• 
BC109 

R39to44 
270 

R45 
1k LEOS 

FNDSOO 
a 

b 

g 

cathode 

( b) • TR25 ls selected for high gain 

fig 4. Display ddver circuitry 

Interior view of the prototype 
clock 
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Fig 5. Power supply 

+12V 
Pow~r 

connections 

03 15020 

only has 10 display 0, I or 2, a single NOR gate is used ror the 
decoding, with a dual-D flip-flop providing the latch function. 

The decoder outputs cannot drive led displays directly, (they 
were designed primarily for liquid crystal displays) and so they 
arc buffered; see Fig 4. The emitter followers, TRs 4 - 28, may 
be any reasonably high gain npn transistor, but TR25, which 
has to drive three segments instead of one, should be selected 
for good hFE; a BC109 is particularly suitable. Note that seg­
ment b of the 10 hours digit is always on; resistor R45 may be 
varied if necessary to give this segment the same brightness as 
the others. While needing a lot of transistors, this output cir­
cuit has the advantage that the displays may be run from the 
unstabilized + 12V line, reducing the drain on the +5V 
stabilized supply which feeds the logic. However, 4511 ics 
could be used instead of the 4056s and emitter followers if 
desired (but note that the pin connections differ, and the 5V 
stabilizer in the power supply would need changing for a higher 
current type). 

Power supply 
That used by the author is shown in Fig 5, and provides for 
both mains and 12V de. operation, with reverse-polarity protec­
tion in the latter case. However, almost any supply capable of 
giving 5V stabilized at a few milliamps and 12V at 700mA will 
be satisfactor}•. Not shown on the circuit diagrams are the 
power supply decoupling capacitors on the logic board: there 
should be three or four of these, of about IOnF, distributed 
around the board, and also an electrolytic of about JOOµF if the 
SV stabil izer is not nearby. 

Construction 
It is advisable to build the receiver section on a printed circuit 
board to ensure stability, and a suitable layout is shown in Figs 
6 and 7. This layout also includes part of the power supply cir­
cuit, the rest of this being mounted directly on the mains 
transformer; see the photograph. 

02 
NKT 

01100G 
C20 
1000µ 
16V 

..----<:==:::i---- ~~.;"ay 
~:.8 tof ig4 
3W 

~--1.;o'-'u""l-----~;~;~er 
IC12 

78LD5 

com 
ov 

Fist 6. Underside view of the receiver and power supply board. 
Note that the connections for ICl are correct for the 1310EN but 

will need changing if the MC1310/SN76665N is used 

LEDi 

O c attlode ~-a_no_d_•-----------~ 

.@ ~ .~ • ~ 0 

C.O (:: :C:: : ~{?~ C> Orn' 

9 ~3~,:~0~1 ~.l®J 
Output to ~ ~ u "'- 0 
decoder board • • 

Fig 7. Top view of receiver and power 
supply board. TR1 and IC1 have their flats 

towards the top of the diagram 
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The layout of the decoder and display section is not at au 
critical, and any convenient form of construction may be used; 
however, sui table printed circuit layouts are shown in Figs 8, 9 
and 10. Note that a double-sided board is used for the decoder. 

If the clock is to be used near a transmiller, screening is 
desirable 10 minimize rf pick-up; this is most easily done by 
mounting the clock in a die-cast box (Eddys1one 6827P) as 
shown in the photograph. The pcb layouts given are designed 
with this in mind , and the ferrite rod may be fitted on top and 
used as a carrying handle. 

Setting up 
Although possible wi1hou1 any test equipment, setting up is 
easiest wi1h 1he use of an oscilloscope. First connect lhe 'scope 
to point Y in the receiver, shon-circuil the antenna and adjus1 
Cl2 to give a frequency of 60kHz, changing C l 1 if necessary to 
bring this within the range of adjustment. Next 1ransfer Lhe 
'scope to TR2 collector, remove the short-circuit across the 
antenna, and some 60kHz signal from MSF should be observ­
ed. This should be peaked by adjusting Cl {and LI if 
necessary). Generally some hundreds of millivolts of signal 
should be seen. MSF may be dist inguis hed from other signals, 
noise and interference by its regular keying. 

Alternatively, the pll frequency may be set on a frequency 
coun!er and 1he antenna-tuned circui1 aligned wi1h a gdo or 
signal generator, bu1 in view of 1he narrow bandwidth it is best 
to make the final adjustments using the received signal-by 
rotating the receiver until the signal is just too weak to cause 

10+12v 
0 0 

the pll 10 lock (shown by LED I not lighting) and then adjusting 
Cl to try to achieve lock again. 

Refinements 
This clock was designed to be the simplest possible way of 
using the 1ransmissions from MSF, so many refinements are 
possible. If noise on the received signal proves troublesome, 
and changing the gain as described earlier does not provide a 
cure, a low-pass filter between 1he receiver and decoder may 
help; an active filter with a cut-off frequency of lOHz would be 
suitable, but note that it would have LO be followed by a 
Schmitt trigger as the edges of the signal waveform would be 
considerably degraded. 

A seconds display could easily be added by counting the 
pulses from the monostable IC2a,b using a dual bed counter, 
the pulse from IC3 being used to reset the counter each minu1e. 

Conclusion 
The prototype has been in use now for a year, at various sites 
and from various power sources, and has proved very useful in 
contes1 operation. It has been found somewhat sensitive to 
varying mains voltage when supplied from a generator, but 
otherwise very reliable; 1he main drawback is that the display is 
bs1 rather than gmt, but this does not cause much incon­
venience. 

As far away as the south coast, the ferrite rod antenna has 
proved adequate, but when operated from south-west Ireland it 
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Fig 8. Top of the decoder 
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Fig 9. Underside of the decoder board 

Top 
Minutes 10mlnutes · Hours 10hours 

cdeba1gcdba1gecba fgd ebafgc de 

oooooooooooooooooooooo&O"OOl-o 
i----------R17 t o R45--------+1 

LE02 
Actual size 

LED3 
Base 

LE04 LED5 

Fig 10. The display pcb, back view. The input leads are soldered 
directly to the copper side of the board 

was found necessary to add an external wire an1enna, con­
nected to the gale of TR I, lo receive sufficienl signal; if opera-
1ion at this range from Rugby is required ii would be desirable 
lo add a socket for 1his purpose. 
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[ NEW PRODUCT ) 
Templates 
One of the mos1 time consuming 1asks for !he home cons1ruc-
1or is the accurate marking of holes prior 10 drilling. A series of 
templates offered by Graig Electronic Services is intended 10 
remove the pain and strain associated with this exercise. The 
templa1es comprise a range of dry rub-on 1ypc transfers which 
are far more durable 1han normal and will withs1am.I harsh 
treatmelll during lhe metal working processes. They will also 
withstand the acids used in etching printed circuits. They come 
in two colours: black for use on bright metal, and orange for 
use on dark surfaces. At pre.sent the tcmpla1es are available in 
the following ranges: 

EROI bnc rf sockets 
ER02 uhf series sockets 
ER03 BeJiing-Lee rf 
sockets 
ER04 din audio sockets 

EROS xlr xm sockets 
ER06 !EC mains sockets 
ER07 PO lype !000 lever 
switches 
EROS transistor T03 mountings 

For the average home constructor wi1hout model shop 
facilities, these 1cmpla1es are 1hc most useful addition Lo 1he 
available range of aids seen for a long time. The cost i~ about 
45p per sheet. The number of transfers per sheet varies accor­
ding to the size of the component involved, for the bnc rf 
sockets there arc 24 transfers per sheet. Enquiries regarding the 
templates should be directed to Jee Distribution Ltd, 244 Bath 
Road, Hayes, Middx UB3 SAX. 
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I technical I 
L topics _J 

Pat Hawker, G3VA 

W ITH professional equipment it is increasingly being 
recognized 1ha1 the 1rue cost of any new unit is the initial 

cost plus the cos! of maintaining (and powering) it over its 
operarional life1ime; furthermore one has to take into account 
the economics not only of mtbf (mean 1ime between failures) 
but also mttr (mean time to repair) and, for some equipments, 
the fauh-recogni1ion time, the waiting-for-service time, and the 
like. Of course the amateur is seldom in a position to assess all 
such factors and often buys his gear on the basis of his (or his 
friends') assessment of· the "brand name", country of origin 
and 1he like. It has to be accepted that building in reliability 
costs money, though this may be more than recouped la1er by 
the lower mainlenance costs. 

Keep it working 
An article that discusses how reliability and maintainability can 
be designed into cquipmen1-"Build equipment 1hat keeps 
working" by Henry B. Cary, E/ectrorric Design JO, 10 May 
1978-is aimed primarily at data processing equipmenl but 
nevertheless contains some generally useful ideas, freely 
adapted in the following notes to apply to amateur radio type 
of equipment. 

To reduce the failure rate: (a) reduce the number of com­
ponents (except LO provide judicious redundancy); (b) de-rate 
components but do not under-rate them; (c) select components 
having known low failure rates; (d) reduce 1empcra1ure stresses 
(if necessary provide cooling); and (e) pro1ec1 wire insulation. 

To make equipment easy to maintain: plan for easy access 10 
every component and consider using modules, servicing­
orientated cabling, quick-disconnect cable terminations and 
well identified components. Where possible incorporate error 
indication and detection (led indica·1ors, test points, etc) and 
keep servicing documentation. Depluggable modules can help, 

Table 1. Normalized random failure ra te 
percentages for various types of resistors, coils 

and transform e rs as a function of power stresses 
at 25°C 

% rated Deposited Wire· Carbon Inductors/ 
power carbon wound composition t ransformers 

30 6·6 7·5 6·0 20·5 
40 10·0 10·5 9·0 26·0 
50 t4·0 15·5 13·5 32·5 
60 21·5 22·2 20·5 40· 5 
70 31 ·0 32·5 30·0 51 · 5 
80 46·0 47·0 46·0 63·5 
90 66·6 70·0 68·0 80·0 

Notes: For each 10°C rise in opera1ing temperature multiply carbon 
composition and wire-wound resistor failure rates by 2·0 and the 
deposited carbon resistor and the inductor/transformer failure rate by 
1·5. (Source: Electronic Design) 
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Table 2. Normalized random failu re rate 
percentages for various types of capacitors as a 

fu nction of voltage stresses at 25°C 

% rated 
voltage 

Mylar Mica Ceramic Paper. polystyrene 
end high-stability 

30 3·0 5·0 7·5 2·0 
40 5·0 7·5 11·5 4·0 
50 9·0 12·0 16·0 7·0 
60 15·0 19·0 24·0 13·0 
70 24·5 29·0 34·0 22·0 
80 42·5 44·0 50·0 37·0 
90 63·5 67·5 71·5 61·0 

Notes: Multiply all capacitor failure rates by 1·6 for each 10°C rise in 
operating temperature. (Source: Electronic Design) 

especially if replacement modules are readily available (but 
ensure connectors, plugs-and-sockets etc, are as trouble-free as 
possible and are handled carefully). 

Modules should be small and functionally simple; preferably 
separate components having anticipated high failure rates from 
those of known reliability. Cable layout is imponanl and 
should distinguish between ac, rf and de wiring; twist or shield 
ac lines; minimize length of ac/rf lines; provide onl~· a .single 
earth point in power distribution systems. Intermittent faults in 
cables and cabling can be difficult to trace so try not 10 disturb 
cabling and keep it away from sharp edges. Wire "insulation" 
can short-circuit to chassis, etc, due to "cold flowing" of in­
sulation (pressing, pinching or stressing wires can make rhem 
more susceptible to this fault). Incorporate plenty of test 
points. 

Resistors run at 50 per cent of rated power last, on average, 
seven times longer than those run at their full rating: see Table 
I . Some components, such as relays, may suffer from excessive 
derating and, for example, heavily rated relay contacts when 
operated at considerable reduced current tend to show increased 
contact resistance (alt.hough when operated ar very low 
current may perform well). Use any spare relay contacts to 
parallel cri1ical switching operations. 

Effect of temperature on semiconductor life i.s dramatic: 
failure rate of power transistors tends to double for a 10°C 
increase in junction temperature; ic devices are also susceptible 
to large changes in substrate temperature, eg, a 40°C rise may 
increase bonding failures as much as 10 times. Remember 
junction and substrate temperatures will tend to be considerably 
higher than ambient temperatures owing to the power 
dissipated in the devices. Place power transistors, leds, ic 
devices and other temperature-sensitive components in c<>olest 
possible environments away from heat-generating devices and 
where there are no ventilating air currents. 

The Electronic Design article also emphasizes a point we 
have made before in discussing "semi-professional" designs: 
keep them simple if you want to keep them working. 

A periodic crystal fi lter and sidetone bfo 
Stan Tempest, G3GSZ, is one of several readers who have 
welcomed the re-appearance in TT, and elsewhere in Radio 
Commu11ica1io11, of designs based on thermionic devices: 
valves, tubes, call them what you will. He writes: 

" Now that home-brewed valve receivers are being talked 
about again, I thought I might mention two aspecrs of my own 
receiver which may be novel 10 some readers. 
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"For the sake of stability, I use a n o ld BC348 chassis 
convened to cover only I ·8 to 2·0MHz and then used with a 
switched converter for the other h f bands (cw only). For the i. f. 
section I have inserted two aperiodic stages using 465kHz 
crystals and employing 12AX7, and based on the circuit that 
appears in Radio Co111111u11ica1io11 Handbook a nd ART. The 
selectivity is remarkable, although broad enough to prevent 
ringing. To gild the lily I also have a built-in MFJ audio filter. 
The design is based throughout o n double-triode valves, except 
for the af outpu t stage (EL32). 

" Apart from this rarely-used form of crystal filter, I have 
found that a second bfo (with the pitch controlled from the 
front panel and arranged to provide a comfortable signal when 
keyed in parallel with the transmitter) makes an excellent side­
tone monitor. Since I use grid-block keying, a simple connec­
tion, suitably decoupled, from the eanhy end of the grid leak 
of this extra bfo to the live side of the key provides a clean and 
non-tiring note when transmi11ing (during which all receiver 
stages prior to lhe first i.f. stage are disabled). It takes only a 
little time to become used to manipulating the separate knob in 
order to vary the keying tone, instead of having to fiddle with 
the ma in knob. IL a lso means that one can readily excercise the 
fist while waiting in the queue for a rare dx station! I imagine 
the same basic system could easily be adapted for cathode­
keyed transmiuers; in the case of commercial black boxes an 
outboard unit with output injected into the i.f. chain would 
scccm possible, to take advantage of this form of cheap and 
easy sidetone monitor." 

Converter for lf/ mf/ 1.8MHz 
Several converters providing high-perfo rmance reception o n 
I ·8MHz for use with any of the many hf equipments that do 
not cover the band have appeared recently. For example, there 
is a good design fully described in QST with bandpass fronr ­
end rf stage. H owever, a much simpler design (Fig I ) by 
Eduard Nolte, DJ9NY, in CQ-Dl No 7, 1978, should be 
capable o f comparable performance over the range 0· I to 
2MH z when using equipment tuning between 28· I and 
JOMH z. This uses a low-cost 28MHz oscillator crystal of a type 
sold in Germany for about four marks and imended for use in 
rf-energized hi-fi loudspeakers. There is no reason why other 
tuning ranges and local oscillator frequencies should not be us­
ed. The unit is based on one of the commercially-manufactured 
double-balanced mixer packages, such as the MDI08, SRA I , 
IE500 etc. Preselector for I ·8MH z and optional a1tenuator are 
also shown in the diagram. 

Three-state logic-level indicator 
Several logic level indicators and probes for checking digital 
logic circuits have already been described in IT. but a rather 
different approach is outlined by Albert Roth in Electronic 
Design 21, October 11 , 1978. His arrangement (Fig 2) provides 
an ine.xpensive three-state logic-level indicator buill around an 
LM324 quad op-amp, and should prove well suited to testing 
tluee-siate ttl and cmos circuits. The indicator operates with 
supply voltage between 5 and J5V, without adjustment, and 
could replace a more expensive logic-level probe, either as a 
single unit o r in a bank of circuits to form a complete c ircuit 
board test fixture. 
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Fig 2. Th ree·state logic-level indicator (Electronic Design! 
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The LM324 needs only a single supply voltage and has 
enough o utput current to drive a sensitive red/green led in­
dicator (Monsanto MV5491 devices are specified in the 
American circuit). T his indicator co111ains two chips moulded 
into a translucent d ome, and in the arrangement shown glows 
red for a high, green for a low, a nd stays dark for an open cir­
cuit or high-impedance input. 

The upper op-amp functions as a unity-gain inverter referred 
10 O· 5Vcc rather than earth. A floating input , pulled to 0· 5Vcc 
by RI , is a "no signal" condition , and output of the op-amp is 
0· 5Vcc. The lower op-amp provides a unity-gain buffer; its 
output for a floating input is also 0·5Vcc. When the two out­
puts are the same, the indicator sees no differentia l voltage and 
remains dark. But if the input goes high, rhc ou1pu1 of the 
upper op-amp approaches zero, while output of the lower op­
amp approaches Vee. This results in a differential voltage 
approaching Vee and the red led light~. If the input goes low, 
the differential voltage is simil:lrly a pproaching Vee but with 

0·1 to2MHz 5µH M 100p 28o1to30MH• 
>-l•-_.._,..,....,....__,.:;IF'-1 M~~~ t'R_F~-'""'ll--T-........... ~tf:i] 

Fig 1. DJ9NY's converter covers 
the range 0 · 1 to 2MHz and pro­
vides output on 28·1 to 30MHz 
together with optional preselec­
tor for 1 · SMHz. It uses a 
double-balanced mixer (eg 

MD108, SRAl, IE500 etcl 

X1 
28MHz 
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reversed polarity so Lha1 1he green led ligh1s. As indica1ed on 
rhe diagram, a single vohage divider 10 produce 0 · 5Vcc can be 
used for a number of such devices with each LM324 providing 
four op-amps, sufficiem for two indicarors. 

The 120!2 resistor limiis 1he indicator current at higher 
supply voltages. The forward vohage o f 1he red led is 3 · 5V and 
that of the green led 2V. 

Cmos el-bug for portable use 
In CQ-DL, No 7, 1978, Urs Hadorn, HB9ABO, describes a 
cmos-type elec1ronic keyer with low-power consump1ion, mak­
ing it sui table for ponable operation. The logic arrangement is 
derived direcily from an old kcyer using resistor-1ransis1or­
logic (rll) described some 10 years ago in QST (April 1968). h 
has, however, been upda1ed by using cmos devices, so reducing 
power consumption to a modes! 2mA at 9V (supply voltage can 
be from 3 to l 5V). The keyer is imended for speeds at from 4 · 5 
to 50baud, maintaining a consiant di1-dah timing relaiionship 
independent of the keying race. The original anicle (in Ger­
man) provides bo1h 1echnical discussion and full constructional 
details, but it is hoped that the circuit diagram (Fig 3) will a1 
least allow readers to investigate this simp le keyer for 
themselves. 

R6 
100k 

l51 

" 

Fig 4. LA8AK's dual polarity keying adaptor 

"wrong" position for tun ing (ie key-down si tuation) since the 
protection diode conducts. The specified transistors will with­
stand voltages up to 50V. If higher vohages arc encountered, it 
should prove possible to find a n al1erna1ive complementary 
pair of devices. 

LA8AK mounted a swi1ch OD the paddle for "transmit", 
and finds this results in easy operation since he has no wish to 
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Fig 3. Cmos el-bug suitable for portable use 

Dual polarity keying for cmos 
From Jan Martin Nocding, LA8AK, comes a note on the ques­
tio n o f dual polarity keying circuits for use with cmos keyers. 
He writes: "Dual polarity keying seems to trouble the construc­
tor of electronic keyers, particularly when working with cmos 
devices. Often they see m to end up using a relay co key the d if­
ferent transmitters with which the keyer may be used; this can 
develop into a compl icated design in order to enable a keyer in­
tended for 'posicive' keying (ie the keying of a posilive voltage 
as in cathode keying) 10 be used also in conjunction with a 
cransmitter using grid-blocking keying ('negative' keying). And 
most dual polarity designs have 100 much current drain to be 
used with cmos-1ype systems." 

LA8AK has, however, found the arrangement of Fig 4 
satisfactory; it a lso requires very lhtle additional current drain. 
The total drain from 1he 4 · 5V battery, including three cmos 
devices in the keyer proper, has been measured at I ·Sm A, so 
that a baucry will last a long time, possibly years. 

A switch selects the "mode" and it is possible to use 1he 
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use the vox for cw. The arrangement has been tested and no 
problems of rfi experienced, even t hough he runs 200W input 
OD 144MHz and a Trio TS-820 on hf. However, should rf 
troubles be encountered it would be possible to use a simple 
low-pass filter, consisting of cwo lnF capacitors and a IOOS2 rf 
choke, inserced between the switch and the jack. 

Harmonic microwave/ uhf mixer 
In TT of J uly 1977 attention was drawn to a paper " Harmonic 
m ixing wi th an anti-parallel diode pair" (IEEE Trans on 
Microwave Theory and Techniques, Vol MTI-23, No 8, 
August 1975). This paper shows t hat the harmonic mixer of the 
type used by RA3AAE for h is d irect-conversion receiver (TT 
April and July 1977, etc) also appears to have applications at 
much higher frequencies. The IEEE paper (by Cohn, Degen­
ford and Newman) included experimental data relating to the 
use of such mixers at I 2GHz and 55GHz, and elsewhere I have 
subsequently sugges1ed that this approach may prove useful for 
low-cost 12GHz television receivers for direct tv reception from 
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Open 
here 

Grounded 
here 

Fig 5. Schematic diagram of twin-diode 1 ·3GHz mixer. The half 
wavelength lines are 5mm (3/16in) wide and mounted 1 ·5mm 
(1/ 16in) above the ground plane. The line on the right must be 
connected to the ground plane. while the one on the left remains 
open. Since the local-oscillator frequency Is approximately half 
that of the input rf, the grounded half-wave line looks like an 
open circuit to the local-oscillator port and like a low impedance 
to the rf port. L1 3cm (11n) No 28awg (0·3mm) wire; L215turns No 

32 awg (0·2mm) wire wound to a diameter of 1·5mm (1/16in). 
(Source: HBm RBdio) 

space satellites (JBA Technical Review No 11, July 1978, and 
Wireless World January 1979). 

It is therefore interesting 10 find the same basic configura­
lion in an article "Twin-diode mixer-a new microwave 
mixer" by Jim Dietrich, WAORDX (Ham Radio October 1978, 
pp84-86) with the following introduction: "This article 
describes a new microwave mixer, unique in 1ha1 it has few 
parts and does not require boards or complicated metalwork. 
You can build it in a minimum of time and with confidence of 
having a good mixer when you're done. The l ,296MHz model 
to be described has a 6 ·4dB noise figure, including a I· 2dB i.f. 
noise figure. O ther features include: (I) Very low local­
oscillator power requirement ( - 3dBm); (2) Local oscillator 
frequency half that normally used; (3) No de return is 
necessary; (4) There is no tuning; (5) There is high isolation 
between all ports." 

The WAORDX mixer is based on half-wave lines and is 
shown, with basic constructional details, in Fig 5. WAORDX 
claims that it can be used at higher microwave frequencies by 
simply scaling the half-wavelength lines, and that it exceeds the 
performance of most available doubly-balanced mixers by pro­
ducing a 6 ·4dB noise figure, nearly 40dB isolation between all 
ports, and low oscillator injection. The article includes a 
general review of mixer theory and details of how the evalua-
1ion of this mixer was carried out. 

It thus provides further confirmation that this anti-para llel 
diode harmonic mixer arrangcmenl is wonh considering for 
almos1 any frequency from 1he hf of RA3AAE to the SSGHz of 
Cohn et al! One poim not memioned by WAORDX is tha1 i1 is 
desirable to use diodes of reasonably well-ma1ched 
charac1eris1ics. 

Using high-power amplifiers on 432MHz 
John H. Nelson, ti4FRX, of Cambrian Electronics (accredited 
Eimac agents) is more than a liule d isturbed by the cominued 
discussion concerning instability in 432MHz linear amplifiers 
using 1he 4CX250 series of high-power valves (TT June and 
December 1978). He commems, with acerbity, as follows: 
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"Considering that this series of valves has been around for 
almost 30 years, I never cease to be amazed at the old wives' 
tales, mystique, awe and what-have-you that st ill surrounds 
1heir use in high-power amplifiers . . . a professional approach 
is surely essential !O a linear which is going 10 provide an erp of 
several kilowatts. 

"The only base for a 4CX250B-series valve thal will work 
really satisfactorily at 432MHz is the SK620A. It really is. At 
432MHz the usual vh/base, the SK600, simply cannot mcc1 the 
required conditions for completely stable opera1ion. Why do 
ama1eurs insist on not using the SK620A? I know 1he average 
amateur is impecunious and s1arts muttering 'wha1 a rip-off' 
when told 1he price of the corrccl base-and is encouraged in 
1his by being told by certain types at rallies tha1 any old base is 
'a vhf base, perfectly ok for 70cm'. 

"It is the same with secondhand valves: the 4CX250B is 
seldom thrown out of professional equipment because of low 
emission: more usually ii is because of some secondary emis­
sion problem (control grid or screen grid), a nd 1his can be the 
cause of all sorts of funny effec1s on s1abili1y and linearity 
unless it is appreciated just what is happening. 

" I quite realize 1hat I have an axe to grind and 1hat a pair of 
new valves, bases and chimneys will sci an a mateur back about 
£90. But with ma1erials and bases designed for 432MHz this is 
likely to result in far less trouble for 1he user and for other 
users of 1he band. I have linle sympathy for those who try to 
build really high-power vhf/uhf apparatus on lhe 'pink-string­
and-sealing-wax' principle and then wonder why all is not well. 

"For those willing to tackle the job properly, I for one would 
be delighted to provide helpful, fair, professional advice or 
sympathy ... by the way the 4CX250R often works belier on 
432MHz than 1he 4CX250B." 

Well, that is straight enough-though it would be a sad day 
if every amateur were 10 accepl 1he principle that there is no 
place in 1he hobby for trying to do for a few pounds what the 
professionals would accepl as cos1ing far, far more. The trou­
ble comes, as G4FRX implies, when we do not know or do no1 
recognize exactly why the professional has been forced to 
adopt a particular approach, and then 1ry to use substitutes 
that jus1 will nol do the job required of them. On lhe other 
hand, it may some1imes be possible to produce a homebrew 
substitute at low cosl pro1•ided that this is designed and made 
with equal care and knowledge as tile original. 

Radiation resistance of medium loops 
Some time ago (June 1977) the question was raised in TT of the 
radia1ion resistance of medium-sized loop-type antennas, using 
material from A. Rich1scheid (IEEE Trans 011 Ant & Prop), 
Des Vance, Gl3XZM and Les Moxon, G6XN. This led lo cor­
respondence in which certain features of 1he computer calcula­
tions of A. Richtscheid were questioned both by GBXZM and 
G6XN as not being borne ou1 by practical experience. 
Somehow, at 1he time, this funher ma1erial got squeezed o ut 
and one result is tha1 readers may have been left wi1h a 
misleading impression of 1he radiation resistance of non· 
circular medium-sized loop amennas. 

So belatedly I am including this mon1h some eslimates made 
in 1977 by Gl3XZM, based on what he described as a "pick 
and shovel method" (tha1 is in rela1ion to the use of a com­
puter). In fact he integrated a sine currem curve around 1he 
loop and compared this with the corresponding integral for a 
dipole, assuming i1s radia1ion resistance to be 72Q. Although 
these represem " un-proven" calculations, the results seem to 
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Fig 6. Estimated radiation resistances of loop·type antennas as 
calculated by Gl3XZM using '"pick and shovel'" technique 

conslitute a useful guide 10 this class of antenna, as well as 
overcoming some of the anomalies of the computer analysis: 
see Fig 6. 

Broadband 1 :1 balun 
Over many years there has raged a rather strident debate abou1 
when and where ii is worth using a "balun" (balanced/un­
balanced 1ransformer) when feeding dipole-1ype antennas from 
coaxial cable feeders. The deba1e has been acerbated by the 
modern dislike of using balanced transmissio n line in the 
mistaken belief that open-wire lines radiate and coaxial cable 
does not. In fact the opposite may be true, which is why 
balanced line can sometimes help reduce tvi. 

The balun-fed dipole elemem is not always the answer; as 
VK2BXF pointed out (IT January 1975), one needs to ap­
proach the modern wideband ferrite balun with caution. He 
commented: "If one were cynical one migh1 wonder why com­
mercial baluns have large cooling fins ... 1hese baluns are 
grca1ly over-rated for transmi1ting purposes and usually offer 
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Billilnced 

Ag 7. W1JR's hf broadband balun 

no improvement in radia1ion efficiency ... the most they do is 
10 cause dipoles, etc, to fire at righ1 angles 10 1he run of 1he 
wire ... commercial baluns often exhibil high losses at cenain 
frequencies wi1hin the span of frequencies advertised as flat." 

Despite 1hese rather gloomy prognostications, there is a de­
mand for baluns at the transmi11er end o f the feeder in order to 
facilitate the use of balanced line with transmitters having un­
balanced output. A recent design for a simple and efficient hf 
broadband balun by Joe Reisert, WIJR (Ham Radio 
September 1978, ppl2- 15) uses an improved high-permea· 
bility ferrite toroid core on which is wound a short length (12 
turns, 36-40in or cable) of 1hin coaxial cable of the required 
impedance. The WIJR unit (Fig 7) uses the Indiana General 
F568-1 QI core with RG-141/U cable; it covers 3·5 to 30MHz 
(with reduced efficiency on I ·SMHz). For use over 7-30MHz, 
10 turns of cable should prove sufficient, and TC9 core 
material might prove more suitable for lower frequencies. With 
RGl41/U cable 1he unit is designed for son impedance, but 
W IJR makes it clear that other impedances may be selected 
provided the turns impedance on the lowest frequency band ·is 
at least 10 times the cable impedance. The design can be used at 
vhf if attention is paid to layout and lead lengths. W !JR states: 
"The beauty of this type of balun is that it does not introduce 
any additional reactive components to the feedline." 

The balun as described by WIJR is intended primarily for 
use directly at the dipole clement, but there seems to be no 
reason why this approach should not be adopted instead to 
power a balanced transmission line from 1he unbalanced out­
put of the typical modern transmitter. Such short lengths of 
cable, however, do require the use of a high-permeability core 
material. 

Steam radio and the Resistance 
In IT (October 1977) I listed some of the wartime techniques 
used to keep secret communications links open in the absence 
of mains power-or where it was undesirable to use the mains 
in view of the location technique of selectively switching off 
mains power in different districts , buildings and apartments. 
Power sources for recharging batteries included bicycle 
generators, wind generators, the "beach chair" pedal 
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generator, thermo-couple chargers and even steam-driven 
generators. 

An interesting refereace to these now rare steam generaiors 
appears in Amateur Radio (November 1978) in some notes 
compiled by R. Champness, VK3UG, on the Type 3 Mk2 and 
Type A Mk3 equipments which were, in effect, Australian ver­
sions of the 82 and 82 Minor suitcase transmiller-receivers. 
Considerable use was made of clandestine hf links in the 
Pacific theatre of operations by such organizations as the 
Coast Watchers who reported enemy shipping movements 
from islands deep within occupied zones. To quote VK3UG: 

"A variety of methods was used to charge the 6V baneries, 
including wind generators, hand generators, pedal and cycle­
adaptor generators, petrol-driven generators and, last but not 
least , a steam-power generator. The steam generator consisted 
of a boiler which was suspended in a brazier, coupled to a twin­
cylinder steam engine which was connected directly to the 
generator. At a steam pressure of 30-3Slb a 6V bauerycouJd be 
charged at 4A. The unit consumed some 2 litres of water aad 
burnt 7-9kg of wood per hour so it was not panicularly 
'economic'. I saw one of these steam generators a few years 
ago at a steam rally in Wanina, 25km east of Melbourne." 

IL seems a pity that, apart from some private collections, 
liule real auempt has been made in tlte UK to bring together a 
truly representative collection of wartime clandestine radio 
equipment, including such items as SOE's Paraset, Bl, B2, B2 
Minor, A Mk2 (A2), A Mk3 (A3) and 4SOMHz S-phone; Polish 
AP4 and BP3 sets; SIS/Ml6's Mark 3, 4, 7, IS, 21 etc; the 
American OSS transmiuer-receivers which I seem to recall were 
unusual in having several switched wavebands to prO\~de long­
range working up to about 18MHz; and the comparable Ger­
man and Russian equipment. There was also a lot of equipment 
actually built inside occupied Europe by the Danes, Poles (who 
even operated lkW high-speed "burst" systems from inside 
Poland), Dutch, etc. 

Dick Rollema, PAOSE, recently sent me a translation of 
some notes by the late PAOAA about the tragic (and yet at 
times highly effective) "binnenlandse radiodienst" (internal 
radio service) which with volunteer cw operators (amateurs and 
professionals but without specialist UK training), and using 
Dutch-built equipment such as push-pull power oscillators 
disguised as diathermy equipment, linked the occupied north 
of Holland with Eindhoven from September 1944 to the end of 
the war in Europe. Many of these OD/RVV stations were 
catastrophically lost: operators were sometimes shot 
immediately-with, or in front of, their families; others were 
executed after imprisonment or ended their lives in the concen­
tration camps. Only a few survived. Yet repeatedly other 
operators took over the work and, indeed, handled the traffic 
that led directly to the ending of the war in Holland. 

As M. R. D. Foot has written: "If you can say 'I am not 
under lire; I am not under torture; I am not on the run; if I 
hear a noise at six in the morning, I know it is a neighbour or a 
milkman, not the secret police' ... then you owe it, in a larger 
degree than most historians have so far allowed, to the 
Resistance.'' 

Resistance radio, I would suggest with humility, owed much 
to the techniques and not infrequently to the human contribu­
tion ol' pre-war amateurs; nobody was more vulnerable than 
the "pianists" who played their instruments "in the field" 
while subject 10 highly-skilled direction-finding (not only of 
transmiuers but even or the local oscillators of the receivers). 
As has been said: "Without these links we would have been 
groping in the dark"-Ultra not withstanding. 
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Overload shutdown with scr substitute 
Cedric Marshall, G3YRN, was interested to see the VK5KI 
quick-shutdown regulated power supply (TT December 1978, 
pl026) as, at the time, he was just completing an overload­
protected supply, also based on the LM723 ic regulator. but 
using a rather different approach that provides the option of 
automatic restoration when the overload is removed; it also 
uses a pair of bipolar transistors as a subst itute for an scr 
(thyristor). G3YRN writes: 

" I suspect that VKSKI found, as I did, that the on-chip 
current sensing transistor could be used only to provide a 
moderate degree of current foldback. When I looked around 
for an alternative approach I was intrigued to find that the 
Signetics SSO regulator ic uses a current sensing amplifier which 
is identical to the 'scr substitute' configuration featured in 
several editions of Amateur Radio Techniques (eg p214 in 
ARTS or p232 in ART6). As the 550 does not seem to be readi­
ly available from UK suppliers, I decided to simulate this 
arrangement using the LM723 and a pair of external resistors. 
The arrangement finally adopted is shown in Fig 8. 

Rsc 
TIP41A 0 ·22 

V+ 
in 

12 

6 
13 

LM723 
2•2k (14 pin 

Dill 200p 

5 
4 Vmin+ 

Vmax+ 
7 

0·1 
470 

v-o-+-~~-4~~~~~_.~~~~~~~_..-<.V-

in out 

Fig 8. GJYRN's 5 to 15V 1·5A regulated power supply with 
overload protection 

"The substi tute-scr triggers with about O· 3SV across Rsc . 
but its current is below the hold-on value if Rrn is below acer­
tain critical value. When RFo is at or above this value, the 
voltage developed across it (as the collector load of the BC 178) 
is sufficient to supplement the voltage across Rsc and 10 drive 
the 'scr' above its hold-on current. 

"The critical value can be found by using a IOkn variable 
resistor. It can a lso be shown that the circuit acts as a simple 
current limiter when RFB is zero, and how the short-circuit cur­
rent reduces almost to zero as the crit ical value is approached. 

"Thus the circuit can be arranged to lock-out on overload 
with RFe just above the critical value, in which case a manual 
reset facility must be provided with a push-to-make switch 
across RfB. Alternatively the circuit will automatically reset if 
RFe is just below the crit ical value, but a small amount or 
short-circuit current must be tolerated for a reliable reset. 

" In my case I settled for about SOmA, with RFe equal 10 

3·7kn. Finally I would st rongly recommend that the series-pass 
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Fig 9. Internal elements of LM723 (14·pin dil package) 

transistor used is checked for actual current gain. The value of 
hrE falls off rapidly as the current increases; the maximum 
drive capability or the LM723 is 150mA and the maximum 
dissipation is 800mW." 

Variable bandwidth notch filter 
A po<entially useful notch filter using a Wien bridge arrange­
ment in conjunction wi<h a unity-gain op-amp has been 
described in £/ec1ro11ics (7 December 1978, p 124) by Domini­
que Fellot. His circuit (Fig 10) is claimed to provide a notch 
depth of nearly 60dB, has tunable cemre frequency and is 
capable of continuously adjustable bandwidth. Such a filter 
would thus seem to have very useful characteristics as pan of a 
receiver's audio processing system, or for other similar applica­
tions: since it is stated to o perate up to about 200kHz, it could 
also be used at the low i.f. used in some multi-conversion 
receivers. 

100k 

50k 
IC1 

v; -rC=::J."l----1 

k(Vo) IC 2 

Fig 10. Tunable notch filter of continuously variable bandwidth. 
(Source: Electronics) 

The centre frequency is determined by I /211 RC, and can be 
tuned using ganged potentiometers and fixed capacitors; as 
customary with Wien bridge circuits, care should be taken to 
achieve reasonably accurate tracking of 1he 1wo RC lime con­
stants. 
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200kHz Droitwich standard ideas 
David Pearson, GM3TLA, recalls that during 1977 (March, 
July, October) three items appeared in TT discussing the ques­
tion of simple frequency standards based on processing the 
200kHz broadcast carrier from Droitwich. He made the 
following experiments using a receiver similar to that described 
by G3VTJ (IT July 1977) and feeEs these would be of general 
interesi: 

( I) Integrated circuit devices such as the SN76660N and 
TBA120 do not seem particularly good as limiters for 
ampli1ude modulated signals. They do not limit about the 
mean value of the input , there being some de offset. As a 
result, amplitude modulation of the input produces a limited 
output having a varying mark- space ratio: see Fig 11. This 
effect can be seen easily using an oscilloscope to monitor the 
output waveform. II was possible to remove the de offset by 
connecting a resistor with a value of about IOOkQ from pin 13 
to ground, the precise value being chosen to minimize the 
modulation o f the output. GM3TLA notes that in some cases 
the resistor may need to be connected from pin 2 to ground; his 
tests were restricted to one of each ic device mentioned above. 

Input 

Output 

·-Limiter d colfset 
----1'i-'~--H1o--Mean 

Fig 11. Showing how changing the input amplitude to rf·type ic 
limiters may alter output mark-space ratios 

(2) Instead of using limiters made for radio use, it is possible 
to employ a comparator ic. He has tried the 710, but more 
modern types such as the µa760 or NE52J would have better 
per formance and more convenienl power supplies. All these 
can provide the interface from analogue (rf) to digital circuitry, 
which the fm radio limiters do not offer. Again the de offset 

22k 

10k 

Fig 12. Crystal filter arrangement used by GM3TLA In 200kHz fre· 
quency standard 
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problem exists, but standard circuit designs using these com­
parators permit the offset to be trimmed out. The 7 10 is ade­
quate for 200kH z reception. 

(3) A narrow bandwidth 200kHz filter is needed. Fig 12 
shows a circuit arrangement used by GM3TLA with a standard 
crystal from Interface Quartz Devices Ltd. F rom 
measurements made on this circuit , GM3TLA considers the 
bandwidth to be about 6Hz and the crystal series resistance 
about 1,soon. The shunt capacitance of the crystal could be 
neutralized by converting the input BC I09 into a phase-splitter 
and connecting a neutralizing capacitor from its collector to the 
junction of the crystal and the SOpF trimmer. GM3TLA was 
suspicious of the temperature stability, but thorough heating 
with a hair dryer failed to show any problems. The type BC I09 
transistors were used for convenience, although no doubt many 
other transistors would work equally well. 

Initial access toneburst unit 
Nigel V. Hewlett, GSJ FT, and Brian Fenwick, GSBTC, have 
recently developed a hand-portable transceiver for use with the 
G B3SR 144MHz repeater. The need arose for a simple 
toncburst activated only for initial access (the GB3SR logic is 
tone activated and thenceforth carrier operated) and requiring 
no external switches o n the miniscule front panel, but instead 
operated by a double press on the push-to-talk buuon: see Fig 
13. 

11'14148 

P~rrnanent +ve-
10to14V 

Tx supply _J"l__J-
Point'A·~-

4·7k or g,-.,ater 
to suit 

f Output 

Ton~ outp~il _ _J 
Fig 13. Initial access toneburst unit developed by GBJFT and 
GBBTC operated by double press on the push·tO·talk bunon of a 

hand-portable transceiver 

The tone pulse lasts 500 - 700ms. but since it originates from 
the moment the transmitter goes off only about 300-SOOms 
are transmitted as the p n buuon is rckcyed. The circuit requires 
a reasonably constant (but not regulated) supply as it is slightly 
voltage dependent. It consumes negligible current when not 
active and can be built in a square inch of board with room to 
spare. O 
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RSGB BOOKS FOR YOU 

Amateur Radio Techniques 
16th edn) 

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-finding and constructional hints. 

Chapter titles: Semiconductors; Components and construction; 
Receiver topics; Oscillaror topics; Transmitrer topics; Audio and 
modularion; Power supplies; Aerial topics; Fault-finding and 1es1 
unirs: Appendix- i.f. list. 

"An alternative tille 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 Australial. 

336 pages; paperback £3.95 incl p&p 

A Guide to Amateur Radio 
(17th ednl 

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 started; Com­
munication receivers; Transmirrers; The anrenna; Amateur radio 
equipment; Workshop practice; The licence examinations; 
Operating an amateur sration; The RSGB and the radio amateur; 
International amateur radio or.qanizations. 

120 pages; paperback £1.71 incl p&p 

Radio Communication Handbook 
15th edn) 

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 first principles right through to such 
specialized fields as radio teleprinters, slow-scan television and 
amateur satellite communication. 
Chapter titles: 

Volume 1: Principles; Elecrronic tubes and valves; Semicon­
ductors; HF receivers; VHF and uh! receivers; HF rransmircers; 
VHF and uh/ transmirters; Keying and break-in; Modulation 
systems; RTTY. 

Volume 2: Propagation; HF aerials; VHF and uh! aerials; Mobile 
and portable equipmenr; Noise; Power supplies; Interference; 
Meosuremenrs; Operaring technique and starion layour; Amareur 
satellite communicorion; Image communicarion; The RSGB and 
the radio amateur; General doro. 

"These volumes should be well worth the expense to an 
amateur who is Interested in the technical aspects of the 
pastime." - OST (American Radio Relay League I. 

" 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" - Elecrronics 
Ausrralia. 

Volume 1 :480 pages 

Volume 2:336 pages 

Obtainable from 

£9.36 incl p&p 

£8.12 incl p&p 

RSGB Publications (Sales) 
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r-- 4-2-70 -i 
L Graham Knight, GMSFFx·• _J 

T HIS month's vhf pages start with a tribute to Sam 
Harris, WI FZJ, who died in Puc no Rico at the end of last 

year. Sam was a vhf pioneer in the true sense of the word-he 
was the operator at the east coast end of the first arnareur 
moon bounce contact between WI BU and W6HB in California. 
WI BU was rhe callsign of the Famed Rhododendron Swamp 
Sociery which, under Sam's direction, went on to work 
KH6UK in Hawaii , thus establishing rhe first inter-continental 
QSO. Laler in rhe same year, 1960, contacts with HB9RG in 
Switzerland and VK3ATN in Australia proved that worldwide 
dx was possible on the vhf bands by moonbounce. Sam led the 
way for the present high level of cme activity which now spans 
all the continents, but even 20 years later no British station has 
eme capabil ity on 144, 432 and I ,296MHz as Sam had in those 
pioneering days. 

Sam Harris is credited with the first commercial application 
of parametric amplifiers, and had been associated with the 
Arecibo Space Research Station for rhe past I 2 years. He wrote 
many articles which emphasized his calculated and scientific 
approach to new vhf discoveries, and he was a past vhf editor 
of both 73 and QST. Dana Atchley, WICF, the president of 
Microwave Associates once said, "Sam's succe.ss was due to his 
always thinking big-using high power and huge antennas. " 

Sam did have some of the biggest amateur antennas, some so 
large that they were mounted on a circular railwa}' track on 
which a small locomotive chugged its way round to rotate the 
beam. This system worked well until one day the engine 
jumped the track and took off into the woods. While at QSThe 
coined a phrase which is still often quored toda>•: "If your 
antenna stayed up last winter it wasn't big enough''. Sam had a 
ZL-special for I· 8MHz and a bi-square for 3 · 8MHz, and he 
used these low frequency bands to arrange moonbouncc tests 
throughout the world. These arrangements could easily have 
been made on 14MHz but, typically, Sam liked doing things by 
the more difficult routes. 

On a personal note, as a schoolboy long before I became 
GM8FFX, I sent my first-ever listener report to Sam Harris 
who replied by return. Later I helped Sam by sending 
recordings of test signals, and over the ensuing years he took 
time off from his other activities to send photographs of the 
dish at Arecibo and. during visits to America, to talk on the air 
of his latest vhl' experiments. These ranged from moonbounce 
to pulsars and to creating artificial auroras. A friend from 
those early moonbounce days, Fred Collins, WIFC. phoned 
4-2- 70 after WI FZJ's death had been announced and summed 
up the feelings of the many vhf amateurs who have wriucn in 
since by saying, "He opened up vh f to the world." To Sam's 
wife Helen, WJHOY, and his son Pat , WIHIV, we pass on the 
condoknces of many European vhf operators . 

M icroprocessor keyer for GB3VHF 
A new microprocessor keyer for GB3VHF at Wrotham in Kent 
has been buill by G4BAU. It uses a Z80 microprocessor to 
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produce a cw and rtty signal which feeds into the oscillator stage 
of the transmitter, resulting in frequency-shift keying of the 
t ransmitter output. The unit is crystal controlled and provides 
an output of 12wpm on cw at speeds of up to 50 bauds on rlty. 
Designers of future keyers will be keen to know that the unit 
takes just 200mA, and when connected to the oscillator the 
keying voltages are as follows: 

Mark (cw and rt1y) 
Space (nty) 
Space (cw) 

IO·SV 
8·8V 
2 ·0V 

144·92500MHz 
144 · 92483MHz 
144·92415MHz 

The keying information is contained in a microprocessor 
program stored in a prom. As a result almost any keying 
sequence of virtually any length is possible. The unit has initial­
ly been programmed by G4BAU to the following sequence: 

(gap} 15 seconds Mark 
(cw) GB3VHF 
(rtty) GB3VHF Wrotham, Kent AL52j 51 19 11 N 00 17 20E 
(gap) 15 seconds Mark 
(cw) GB3VHF 
(gap) 15 seconds Mark 
(cw) GB3VHF 
(gap) 15 seconds Mark 
(cw) GB3VHF 
(gap) 15 seconds Mark 
(cw) GB3VHF 

The whole sequence repeats approximately every 2 · 5min, 
with the latitude and longitude being sent only during the rtty 
sequence. The beacon keeper at GB3VHF is, of course, Brian 
Bower, G3COJ, and he hopes to have the G4BAU micro­
processor keyer installed soon. 

Transeq uatorial propagation 
Professor Martin Harrison, G3USF, of Keele University, who 
is a member of the RSGB Propagation Studies Committee has 
received tape recordings from Roland Whiting, 5B4WR, of his 
first-ever 144MHz te QSO. G3USF has kindly sent 4- 2- 70 a 
copy tape of this historic contact which took place at I 800gmt 
o n 10 April 1978 between 5B4WR and ZE2J V. The recorded 
signals certainly sound unusual-at times almost auroral. 
Operators Familiar with t0ne-A cw signals would find many 
similar characteristics on these recordings made many 
thousands of miles from the auroral zones. The tape also 
records the rapid nuuer and fading on the te signals as 
described by 5B4WR in August's 4-2- 70. Since that earlier 
report, 5B4WR has measured the rapidity of this fading on the 
50MHz signals received by te from the ZE2JV beacon in 
Rhodesia. On several occasions this fading has occurred at a 
regular and recurring rate of 33 cycles per second. Various 
explanations have appeared in print about this flutter-fade 
phenomenon, including the recent articles by WI JR in October 
'78 QSTand by DJ3KR in December's Radio Com1111111ica1io11. 

Professor Harrison states that 5B4WR and ZE2JV are con­
tinuing with their transequatorial experiments and soon he 
hopes to be able tO compare the 5B4-ZE2 recordings with tapes 
made in other parts of the world. Reports indicate thal the 
flutter and fade characteristics are less noticeable on the te path 
between YV5ZZ and LU7AAT. 

A great deal of scient i fie interest has been expressed in the 
amateur transequatorial tests, and the complete dates of 
reception of the ZE2JV beacon in Cyprus by 5B4WR are now 
available for the period April to October I 978. These are: 8, 9, 
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10, II , 12, 13, 14, 15, 16, 17, 18, 19, 20, 24, 25, 26, 27, 28, 29 
April; 3, 4, 6, 7, 9, 13, 14, 15, 16, 17, 18, 19, 21, 22, 23, 24, 25, 
26 May; I, 2, 3, 4, 5, 10, 11, 12, 21 June; I, 2, 7, 10, 15, 21, 22, 
30 July; 15 August; 15, 16, 17, 18, 19, 20, 21 September; and I, 
2, IO, I I , 14, 15, 16, 17, 18, 190ctober. 

This is the first lime all these dates have been published and 
they will doubtless make fascinating reading 10 members who 
have access to che solar and geomagnetic information for the 
same period. They certainly do nol correspond with the dates 
of auroral openings, and the single opening for 1he momh of 
August has no current explanation. We look forward 10 
publishing further te theories from readers, meantime we 
congratulate 5B4WR and ZE2J V on 1he success of their Lrans­
equatorial tests. ll is truly a remarkable achievemcnl for lwo 
amateurs to record and document the fact 1ha1 o n 144MHz a 
path of 5,978km is open on 72 separate days in a single six­
month period. 

Beacon information 
Brian Bower, G3COJ, the IARU Region I beacon co­
ordinator, has kindly sent along the information that the 
crystal is now available 10 permil G B3G I to move frequency up 
the band to 144·945MHz. A crystal is awaited 10 allow 
GB3VHF to QSY 10 144·925MHz. The beacon al ZB2VHF on 
50·004MHz will soon be changed 10 a sol id-state device and 
moved to a good location at the top of the Rock. The 50MH z 
beacon is at present located a1 Jimmy Brunson's home QTH 
which is screened by the Rock towards South Africa. Once ii is 
relocated ii will be interesting 10 find out how often 1he.50MHz 
path is open to 1he south. Even from its present location, 
ZB2VHF on 50 · 004M Hz has been heard by PY I RO in Brazil , 
and by LU3EX and LU7DJZ in Venezuela. ZE IAN reports 
1ha1 the ZS6DN beacon is actually on 144 · 134MHz and not 
144 · I JOMHz as reported earlier. Several operators report hear­
ing pings and bursts from OY6VHF o n 144·885MHz during 
the Geminids meteor shower. 

GM BFFX. third from lef t , with 
members of St Andrew's Univer­
sity Astronomical Society to 
w hom he gave a talk entitled 
"Ast ronomy and vhf amateur 

radio" 
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SOMHz new s 
PY I RO, in Brazil, worked ZB2BL recently and copied 1he 
Z B2BL beacon signals between 2200 and 2300gm1 on I 
November. PY I RO is hoping to gel permissio n 10 operate a 
24-hour-a-day beacon on this band in 1hc near future. IL is 
hoped 10 give further details of this project in nex1 month 's 
4- 2- 70, but 1he proposed frequency is 50·005MHz. ZS5TR is 
also reported as having started a beacon project for this band. 

Since SM IRK (the Six Meire l mernational Radio Klub) was 
fi rst mentioned in 4-2- 70, a number of operators have asked 
for fu rther details of this organization. SWL D. Smith, 
BRS3 I 301, near Dartford in Kent, is one of those in1cres1ed in 
j oining SMIRK as he is an avid listener on 28MHz and would 
like to extend his range to the 50MHz band. He has a lready 
ordered a 50MHz Microwave Modules converter and is looking 
forward 10 this year's 1ransa1lamic 1ests 10 Europe. Roger 
Hargreaves, G30HH, at Mow Cop in Staffordshire, is another 
keen to join SMIRK, especially as he already has a beam 
antenna a nd receive facilities for 50MHz. GD3UMW, G4ATI , 
G4FNF and GM4DSZ are also equipped for reception on 
50MHzand all four can transmit on 28MHz for crossband con­
tacts should 1he mufs go high enough in the next few months. 

SMIRK membership is available from Ray Clark , K5ZMS, 
7 158 Stone Fence Drive, San AnlOnio, Texas 78227. Associate 
membership is available 10 non-USA operators for a once-only 
payment of USS4. SMIRK now has 2,990 members in 36 
eoumries throughout the world. It is doing a marvellous job of 
promoting international ac1ivily on 1hc 50MHz band, a nd even 
sponsors its own SMIRK dxpeditions to rare places. During a 
phone call to 4-2- 70, K5ZMS said he would be very glad to 
enrol anyone in1eres1ed in 50MHz in Europe. He also said tha1 
signals from Europe in lhe 41 and 51M Hz bands had been 
heard in San Antonio on 13 December. Arc any 4- 2- 70 readers 
receiving signals from 1he USA? Television signals from 
Europe were received in Australia lasl year, so 1he possibilities 
of vhf dx on this band are almost without limil. 
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FMD SUPREME AWARD HOLDERS 

No Callslgn Rating 
1 G3MCS 2snr+ 12Jcm119701 
2 G5NU 3 snr 11sn1 

No C.•algn Rating 
14 G3EHM 2 snr ~ 1 2Jcm 09761 
15 G3BW 3 snr 119761 

3 G3ZYC 3 snr 119731 
4 G3COJ 3 snr 119731 

16 G30HC 3 snr 119761 
17 G3FIJ 3 snr I 19nl 

5 G4BEL 2 snr+ 12Jcm119731 1 B G4AGE 3 snr 119nl 
6 G50F 3 snr 119741 19 G8GP.. 3 snr 119nl 
7 G30AH" 2 snr + 1 2Jcm 119741 20 G4CMT 3 snr 119nl 
8 G3ZMO 3 snr 119741 
9 G3NHE.. 3 snr 119741 

21 G30SS 3 snr 119781 
22 G3CO 3 snr 119781 

10 G02HOZ 3 Snt 11975) 
11 G5UM 3 snr 11975) 
12 G3XBY 3 snr 11975) 

23 Gall 3 snr 119781 
24 G48YP 3 snr 119781 
25 G3HCW 2 snr + 1 2Jcm 119781 

13 G3JXN 2 snr • 1 2Jcm 119761 

• = 70MHz Senior subsequently earned 
·• = 1,296MHz Standard Award subsequently earned 

Awards 
Three 70MHz cer1iricates have been issued in quick succession 
by the vhf awards manager, GSUM. They were No 132 to 
G4ERX in Essex, No 133 to G3BTO of Hampshire, and a 
separate award, No 134, to G3BTO for his portable activities. 
The last two awards were endorsed "CW only" and the vhf 
awards manager will, on request, endorse certificates this way. 
Standard Transmitting Award No 520 went to G8L WP for his 
work on 144MHz, and 144MHzSenior No 133 was attained by 
Ray Elliot, G4ERX. 

Details were given in last mon1h's 4-2- 70 of the new QTH 
Squares Award which is now obtainable along with the FMD 
Awards. Members who are collecting cards for the Standard, 
Senior and Supreme Awards need not feel that their imminent 
claims will be invalidated. It is anticipated that the previously 
available awards will continue alongside the new QTH Square 
Award for a considerable time. 

A list of all the holders of the Supreme Award appears on 
this page. It will be noted that five were issued in 1978 and that 
so far no Class B operator has claimed a Supreme. 

Meteor scatter 
A very hoarse Alistair Simpson, GM8NCM, telephoned the 
4-2-70 telephone answering machine 10 say he had been quite 
successful on meteor scatter ssb during the Geminids meteor 
shower. He had just finished six hours of operating during 
which he had been speaking for almost 50 per cent of the time. 
A l ,259km contact with DJ3TF in FJ50g took almost two 
hours to complete between 0400 and 0553gmt on 13 December. 
Next day, a conlact with SM3FGL (IV53g) at a distance of 
l,264km took just 21min to complete, and a l,647km QSO 
with YU3TCD (GF37d) took 25min. These long-distance ms 
contacts took place on the morning of 14 December close to the 
time of the predicted maximum number of meteors to be seen 
by visual observers. Later in the evening, contacts were com­
pleted with DC7UT in GM37c, a nd with 11 KTC in EF44g at a 
distance of I ,445km. Some operators were disappointed with 
the Geminids, and most found contac1s were only possible over 
the above two-day period. 

Dave Redman, G8HYQ, worked OE5VHL on sideband ms, 
and reports hearing very strong bursts from OEJLBC and 
DF6NA. Clive Morton, G4CMV, at Leeds, took just 10 min to 
complete an ssb concact with SM3COL in IW square. G4CMV 
also had a most interesting contacl wi1h EA68W to give him 
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another new country on 144MHz. There is not much chance of 
working the Balearic Islands under normal circumstances, so 
Clive was indeed fortunate to work EA6BW. The contact took 
be1ween 0400 and 0530gmt, and 2 6 reports were exchanged, 
with G4CMV receiving all his details in 15 bursts and 8 pings. 
Some European stations had set up long-distance schedules 
with stations as far away as UA3LBO, but so far no successful 
completed contacts have been reported to 4-2-70. 

Repeater status report 
Many changes have taken place since the last repeater report 
was published in December 1977. Al that time there was a 
Home Office embargo on all repeater licensing, but following 
representations this ruling was rescinded. In September 1978, 
19 more 433MHz repeaters were licensed, including GB3PT the 
first British ruy repeater. As a result of further negotiations the 
Home Office licensed the outs1anding Phase 2 144MHz units. 
Many of these recently-licensed units are now on the air and the 
status of all repeaters and of the outstanding repeater applica­
tions are detailed in the table on page i of the supplement. 

It is interesting to note that the RSGB is now the licensee for 
104 repeaters, 80 of which are fully operational and the remain­
ing 24 licensed but not yet on the air. It is regretted that a few 
units which have been licensed for more than a year are not yet 
operational; this matter is receiving the attention of the VHF 
Committee and its Repeater Working Group. Of the 139 
repeater applications currently on file at RSGB headquarters, 
35 are not yet licensed. In one case, GB3A T, the licence was 
refused by the Home Office, and the GB3SA proposal has been 
withdrawn by the group itself. Apart from the microwave, 
crossband and other special case applications, only one 
recently received proposal is unlicensed, for a 432MHz repeater 
for Wolverhampton. 

Considering the number of repeaters and potential users, 
surprisingly few letters are sent to 4-2- 70 about repeaters, eg 
only one photograph from a repeater group in the last 2t years. 
The Society and repeater groups certainly do come in for a 
great deal of unwarranted criticism from some repeater users. 
These complainants forget the work done by the various RSGB 
committees and, in particular, that done by the telecom­
munications liaison o fficer, before their local repeater even ob­
tained a licence. Some groups have reported a decline in 
membership once the repeater is on the air, and this suggests 
that users can forget 1 hat maintaining a repeater in service is a 
continuous operation which deserves the support of regular 
users. 

70MHz 
The 70MHz band seems to be enjoying a considerable upsurge 
in activity. Many operators are finding signals reflected by the 
aurora much easier to read on this band, and some operators 
have been making meteor scatter contacts. Colin Woolf, 
G3SPJ, in London, worked lain McHardy, GM3JFG, i!) far 
away Forcrose, by ms, and both operators have told 4-2- 70 
about the strong bursts which enabled these contacts to take 
place. GM3JFG was simultaneously monitoring on 144MHz, 
and reports much stronger and longer bursts on the lower 
band. 

G3UUT, G4AEZ, G4GED, GM4DIJ a nd GM3WOJ all state 
that they a re looking for stations on 70MHz and are willing to 
keep schedules with them. Brian Howie, GM4DIJ, a long with 
other members of the Lothians Radio Society, has been very 
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active on 70MHz; he reports that G stations often break into 
their local contacts. GMJYOR, in Kirkcaldy, and El6AS have 
also been very active on 70MHz, with many 4-2- 70 corres­
pondents mentioning their outstanding signals. 

CW activity nights 
Edmund Ramm, DK3UZ, writes to say he stared with disbelief 
at a recent item about Monday nights being cw activity nights. 
Apparently it has been the practice for the last eight years to 
hold the German 144MHz activity nights on Tuesdays. Ed­
mund suggests t hat all the European vhf managers choose the 
same cw activity night at the next IARU Region I conference. 
DK3UZ makes the very good point that this would result in a 
considerable increase in cw activity if a co-ordinated day was 
chosen. 

DK3UZ also sends further information about the AGCW­
DL Awards which were detailed in 4-2- 70 in November 1978. 
The 125-CW Award is for vhf contacts only, but all the other 
awards a re obtainable for all-band cw operation. DK3UZ finds 
the CW-1000 a particularly difficult award to achieve, even for 
those operators active in cw contests. 

Auroral reports 
Many of the auroras which have occurred recently have been 
weak and confined to stations in Scotland and Northern 
Ireland. The most recent dates to be added to the calendar 
printed in 4-2- 70 (September 1978) are as follows: visual 
displays observed o n 11 , 18, 2S and 30 December. and radio 
events occurred on 18, 19, 20, 24, 25, 26, 28, 29 and 30 
December. Many of these events were forecast in the solar and 
geomagnetic reports prepared by G2FKZ and broadcast in the 
GB2RS News Bulletin. Reports are still coming about the large­
scale event on 25 November; Stuart Lindsay, G3ZCE, of 
Stockport, stayed on cw throughout this event and was reward­
ed with many contacts. including DF2ZL (DK50d), DK2AM 
(EN4l g). LA6H L (CS09j). PAOZWR (CM72j), SMOCPA 
(IT60j), SMIBSA (JR22e) and, best of all. SP2GGZ in QTH 
square J043c. Siuart was very pleased to participate in this 
aurora as his location at YN50a is poor for normal 
tropospheric dx; during the event he worked six new countries 
with just 50W of cw. 

T he beginning of December was very quiet for auroras, with 
very low levels of geomagnetic activity. A visual aurora which 
was seen as far south as Northern Ireland was observed on 11 
December, a day on which the Ap figure was I. Although no 
radio event was reported on this day. the visual reports ca used 
some head scratching at the QTH of auroral co-ordinator 
Charlie Newton, G2FKZ. He was already thinking about some 
of the dates a lready published in t he auroral calendar, as radio 
events had been reported which did not coincide with the usual 
changes in the magnetic indices. The radio events which did not 
fit the usual pa11crn were mainly confined to northern stations, 
and on some of those occasions separate visual sightings had 
also been observed. G2FKZ is very interested in these auroras 
which have taken place when the Ap figures are low, and he 
asks any operators who participated in events on 2, 8, 10 Oc­
tober; 7, 8, 24 November; I, 24, 27, 30 December 1977; and 23, 
24 January and 29 April 1978, to send details of log entries. 

Another aurora which is of great interest to the Propagation 
Studies Commi1tee is the event which occurred on 18 
December. This aurora was both a visual and radio event and 
was first noticed by GM3UU a1 1650gmt. GM3UU worked 
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G6GN in Bristol, and LA3WU, and heard SM4FXR, SMOD­
JW, SM4FXR and E15BH; all signals peaked on a beam 
heading of 30°. Driving to his home 12 miles north or Aber­
deen, GMJZBE could sec the aurora very brightly to the west 
of north. By 2000gmt signals on 144MHz had faded out, but 
GM8NCM and GM8FFX could still work each other, and both 
heard only DLOPR by beaming 330°. Careful checks by both 
stations confirmed that auroral signals could only be heard at 
this time by beaming west of north, and that no 01her beacons 
could be heard. Later, at 2200, a more normal aurora returned 
with signals back to beam headings of 30° to 40°. 

GM8NCM was at home from university during the holidays 
and found several weak auroras taking place in the afternoons, 
often when only GB3LER could be heard, and then the only 
possible contact was GM8LH E in Elgin. He has now equipped 
himself with a 50MHz converter and finds many of the 
Channel 2 signals from the Norwegian and Swedish television 
starions arc good indicators or impending 144MHz auroras. 
On 29 December signals in the 50MH z band were auroral from 
0930gmt. O H3AXW telephoned warnings to GM8NCM on 26 
and 28 December, giving Alistair about one hour's warning o f 
the impending auroras. 

The aurora on 29 December started al 1700gm1 and waxed 
and waned during the evening. GM8BKE, GM8DMZ and 
GM3ZSS were all strong signals working stations in LA a nd 
SM and some Dls. No contacts are reported via the aurora on 
432MHz, but 70MHz has been very active, with GM3JFG 
working pile-ups of stations including GJBHW, G4AEZ, 
G30SS and El6AS. This month's auroral report ends with a 
reminder that Charlie Newton. G2FKZ, will be talking about 
the latest auroral theories at the RSGB National VHF Conven­
tion on 10 March. 

Late news 
Two further convictions in the Manchester area following 
illegal transmissions on the 145MHz band-T. A. Eaton was 
fined £15, and D. C. Priestner was fined £75; an FT223 was 
also forfeited . 

The Quadrantids meteor shower did not come up to many 
operators' expectations, as several schedules with stations in 
Russia were incomplete. G4DEZ managed to work 10 countries 
on ssb d uring the shower and had contacted three more d uring 
the auroras in the first week of January. Will G4DEZ be the 
first to qualify for t he new RSGB QTH Squares Award? Dur­
ing the Quadrantids G31MV worked OH3YW on cw, while 
G8HYQ and GSMJG s1ayed on ssb to contact DM2BYE and 
DL7HM. 

Five auroral events occurred in the first seven days of 
January. The events on 2, 3 and 5 were confined to northern 
stations, but large-scale events occurred on 4 and 7 January. 
GM4BYT worked O HOJD on Aaland Island, and G8RCF in 
southerly locator YKl5j was able to work Scottish stations. 
OY5NS was an outstanding signal on both cw and ssb during 
the event on 7 January, with the signals from the Faeroes peak­
ing on a beam heading of 330° at Aberdeen. Many stations 
throughout the UK which took part in this event worked SM , 
LA, OZ, DL, PAO and F, and GM3ZBE reports seeing a very 
bright visual display at 1900gml when rays and ribbons of red. 
blue and green were predominant in the northern sky with a 
"humbar" ripple effect. 

Three new repeaters are now operational, GB3HC (RB6) at 
Hereford, GBJSP (R84) Pembroke, and GB3PR (R3) at 
Penh. 0 
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• C microwaves-:] 
Charles Suckling, G3WDG * 

1979 RSGB National VHF Convention 
The Microwave Committee is organizing three lectures at the 
RSGB National VHF Convention. These will be "Getting the 
best out of your receiving system" by Charles Suckling, 
G3WDG; "Microstrip techniques" by Peter Tunbridge, 
G8DEK, and ' 'Operating microwave equipment in the field" 
by Hugh Griffiths, G4CNV. In the first two lectures it is hoped 
to describe techniques which are useful not only at microwave 
frequencies, but also at vhf and uhf. 

Winchester round table 
A round table meeting was held at Winchester on 3 December, 
and was attended by about 50 people, including two visitors 
from France, FIDPC and FIDCZ. 

In the morning session G3WDG outlined the microwave 
contests planned for 1979, including the IOGHz Cumulative 
Contest, and the Microwave Cumulative Contest. It was an­
nounced that the RSGB Council had agreed 10 allow non­
RSGB members to enter the IOGHz event from abroad, and it 
is hoped that this will encourage more entries from outside the 
UK. G3JHM reported that he had forwarded a number of 
claims to the QTH-locator tables in DU BUS, to renect the level 
of IOGHz activity in the UK. 

In the discussion session which followed , G3KSU made a 
pica for more reception reports of the GB310W I· 3GHz 
beacon, which can be sent 10 him direct, or to the writer. 
G8ANZ reported that he has been experimenting with the 
G8APP Gunn oscillator (described in Radio Communication 
June 1978 p493). He has replaced the short circuit behind the 
Gunn diode by a 0·9 by 0·4in block of ferrite, which resulled 
in a much natter power output versus frequency characteristic. 
Another point concerning Gunn oscillators, made at the 
previous meeting by G3IFF, is particularly worthy of note at 
this time of year. He has found that certain types of oscillator 
cease to function below s•c, which suggests that perhaps steps 
should be taken 10 keep Gunn oscillators warm when operating 
in very cold weather. 

In the afternoon session on measurement techniques, 
03WDG outlined methods of optimizing receiver perfor­
mance, and described how the G4COM " Alignment aid for vhf 
receivers" (Radio Comm1111icatio11 January 1976) can be used 
for setting up microwave receivers. Some modifications to the 
design were described, including a simple noise source for 
IOGHz, and a more powerful noise source for 0- IGHz. Details 
of these modifications will be published in due course. 

G4CNV then discussed the measurement of swr in 
waveguide, and showed how a slotted line can be used to do 
this, provided that ii has a calibrated detector. He 
demonstrated the swr of various "matched" loads, short cir­
cuits and antennas. 

Once again, many thanks 10 Anne and Don Hayter for 
organizing a most enjoyable meeting. 

•Ph)·sical Chemistry Laboratory, South Parks Road. Oxford OXl 3QZ. 
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More enhanced propagation on 10GHz 
Last month in Microwaves some results were reported of 
enhanced conditions over the Oxford- Hayling Island path. 
The meteorological conditions occurring during the 12 
November lift have been analysed by GSAGN, and it appears 
that a cold front was passing over the path al the time that the 
test was being carried out. The fading on the signals was con­
siderably more severe than usual, giving the cw and ssb signals 
an a lmost auroral quality, suggesting a very high level of tur­
bulence in the "duct". 

The apparent correlation between weather fronts and 
enhanced propagation has been mentioned before in 
Microwaves (November 1978), and this would appear 10 be 
another case of the same effect. In another lift, on I I 
December, G3JVL again noticed that he could hear 
G3YGF/ A's signals over a broader range of beam headings 
than usual, and this time the fading became worse as the 
antenna was turned off the direct path. 

As these tests continue it is hoped that more data will be col­
lected. so that eventually it may prove possible to predict good 
conditions based on a knowledge o f the prevailing weather con­
ditions. 

The 1978 Fraser Shepherd Award 
The 1978 Fraser Shepherd Award was presented to Simon 
Freeman, G3LQR, at the 1978 RSGB AGM. Simon is, of 
course, well known for his outstanding results on I ·3, 2·3 and 
3 ·4GHz, and is the current holder of two European records, on 
2 · 3 and 3 ·4GHz. He has operated regularly on the lower 
microwave bands for many years, and was among the first to 
use ssb on I· 3 and 2 · 3GHz. He has been ready to exploit 
almost every uopo opening which has occurred, resulting in a 
large number of excellent dx contacts. He is the leader o f the 
I· 3GHz QTH locator squares table in DUB US, with SI 
squares worked. It is fitting that he should have been presented 
with this award in the same year in which he passed two signifi­
cant milestones- 50 squares on I· 3GHz, and the 400km mark 
on 3 · 4GHz; the latter also makes him eligible for the first 
microwave distance award on this band! 

Polarization of GB3DD 
BRS34348 has been making some observations of the incoming 
polarization of signals on I· 3GHz, and was surprised to 
discover that the Dunstable Downs beacon G B3DD was almost 
vcrt ically polarized. The writer has observed a similar effect, 
and it seems likely that the slanted polarization is due 10 some 
effect of the mounting structure of the nominally horizontally­
polarized HB9CV-type antenna. Work is in hand 10 rectify the 
problem. 

EME activity on 1 ·3GHz 
Since the closing down of the Crawford Hills VHF Club, 
W2NFA, in 1974, which provided much of the stimulus for 
I · 3GHz moonbounce operation, there has been very little eme 
activity on this band. However, information gleaned from the 
K2UYH 432MHz eme newsleuer suggests that activity is on the 
increase again, with several sta tions on the verge of becoming 
operational. 

In 1he last few months, in fact, PAOSSB and W6YFK have 
made at least one eme contact. No details of the signal strength 

(Continued on p 141 J 
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Band planning-

145·8 to 146MHz 

by TOM DOUGLAS, G3BA, VHF Committee 

chairman, and IAN WHITE, G3SEK, VHF 

manager 

T 0 the average amateur who is more interested in day-to­
day operation than in breaking new ground or in matters of 

principle and policy, the goings-on at conferences of the Inter­
national Amateur Radio Union may seem of little practical 
concern. But 1he decision last April to recommend the alloca­
tion of 14S · 8- 146MHz exclusively to the amateur satellite ser­
vice affects everyone who uses those frequencies. 

Note 1he word "recommend". Neither IARU, nor RSGB as 
a member society, presumes to order individual amateurs 
about. All amateurs are licensed to 1ransmit anywhere within a 
given band; but how well they exercise that freedom is a test of 
their fitness to have amateur bands at all. 

The satellite service is also free, in principle, 10 operate 
anywhere between 144 and 146MHz. Jn practice, however, it 
can only use those parts of the band which can be freed on a 
world-wide basis, and that at present means 145 · 8-146MHz. 
Until the satellite allocations which amateurs need in the 
microwave bands are obtained, all present and future satellites 
will have 10 use 145·8- 146MHz as upl ink or downlink. 

Until recently the satellites seemed to get by with other users 
of those frequencies, so why not now? The answer lies with the 
two new Russian satellites, RS 1 and RS2, which are designed to 
be usable by Russian amateurs who are restricted to SW out­
put. Consequently they will relay virtually any transmission in 
their uplink passbands, no matter how low-power, but 
anything stronger than a SW signal will shut the transponder 
down completely. This happens almost every time the satellites 
pass over western Europe, so for the benefit of other amateurs 
the time to leave 14S·8- 146MHz free for satellite working is 
now. 

Jn practice this throws up all manner o f problems. One is 
that most couniries are having to move their repeaters off RS 
and R9; fortunately the RSGB saw the problem coming and 
UK amateurs arc spared that trauma. Ano ther stems from the 
early days o f 144MHz band planning, when the higher frequen­
cy end of the band was almost the exclusive area of operation 
of Scottish a nd norrhern England stations, and although new 
plans have come and gone, there are still a very large number of 
operators who use 145 ·SM Hz in particular as well as frequen­
cies between 14S ·8 and 146MHz. Raynet has also used 
14S · SMHz for a very long time for its particular purposes. 

With such a well established situation in being, it is obvious 
that a move to clear the frequencies concerned will, for many, 
be far from an easy or popular o ne. One can already visualize 
the reaction o f the 145 ·SMHz adherents to the very thought of 
making a move, and the fiery cross will be abroad in the 
highlands and glens of GM to muster the faithful to the cause 
of burning the VHF Commiuee at the stake. C ries of "dic­
tatorship" will be heard throughout the border counties a nd 
the north! 
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If amateurs consider themselves responsible people who can 
see beyond their own particular interests, they should be 
prepared 10 make the move. There is plenty of space, and a 
band plan to suggest where to resettle. Those who favour fm 
should move to one of the simplex channels above 145MHz for 
preference, or to the all-mode section of the band plan, 
published in the Ju.ly 1978 issue of Radio Communication, 
where a.m. also finds a home. The gradual phasing-out of 
14S·8MHz as a Raynet inter-county channel has been agreed 
between the Raynet and VHF commiuees, with moves to the 
Raynct channels between 144·8 and 144·875MHz as the intent. 

Probably the main source of irritation whenever there is a 
change in band plans is the need to buy new crystals, which is 
why such changes ar c not made lightly. But if it is recognized 
that the root of the problem lies in the inflexibility of the sta­
tion bound to a single cherished "rock". maybe the answer lies 
in more versatile forms of frequency control. 

Therefore, amateurs should take this opportunity to fill 
some o f these empty simplex channels from S !O to Sl9 if they 
are fm addicts, or take their carriers and two sidebands Lo the 
all-mode zone where they can demo nstrate the superiority of 
a.m. over fm for th e weak signa l traffic, and with less band­
width too! Perhaps they might like to abandon a.m. and fm 
altogether and join the ssb and cw gang in the dx zones! Or can 
we suggest that they join in now on the ground floor of future 
communication via satellite, and make use o f the sector 145·8 
to 146MHz to get their feet wet? No mailer what the feelings of 
1he individual amateur are in the matter of band plans and their 
changes, it is only in a spirit of co-operation and understanding 
of the other amateur's needs as well as one's own that all 
amateurs will get anywhere in harmony. D 

MICROWAVES 

(Continued from p 140) 

are known, but in view of the equipment in use (PAOSSB is 
running 500W outpu t from a ring of six 2C39s into a 20ft dish, 
and W6YFK is running 900W output from a klystron amplifier 
into an l 8ft dish, and a I· 2dB nf GaAs fet preamp), they 
should have been quite substantial. These equipment 
parameters are adequate for 432MHz, where, using the same 
equipment, signals would be 9dB weaker! 

As an example of the good signal strengths which can be ob­
tained o n I · 3GHz cme, WA2L TM, using the 28ft dish at 
K2UYH a nd a I ·OdB nf GaAs fet preamp, recently copied both 
PAOSSB and W6YF.K at S39. A two-way contact was made on 
19 November with W6YFK, using 4SOW output at WA2LTM. 

Power generation appears to be the biggest problem with 
I· JG Hz eme. The current trend seems to be towards using six 
ceramic 2C39 type valves in parallel, in the U PX-4 amplifier 
design of W21MU. Plans and mechanical parts for this 
amplifier are obtainable from OZ9CR. However, there is no 
reason why contacts should not be possible at the IOOW level 
with the more well-equipped stations. This is readily obtainable 
from a pair of 2C39s in the WB610M design. which is much 
less o f a problem 10 construct. 

In a recent contact wi1h the K3NSS group on 14MHz, the 
writer learned that they hope to be operational soon on 
I· 3GHz eme, a most exciting prospect in view of their 84ft 
dish. D 
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Table 1. Fi rst pass telemetry An initial look at POlU C17U F34U Z33U L81U B4SU H37U 015U W41U K01U U37U GOlU Rl7U DOlU S49U RS 
P73K C73K F72K Z73K L01K B31K HSOK 037K WSOK KOIK U42K G32K R46K 001K S40K RS 
POlU C17U F34U Z32U L83U 845U H37U 007U woeu K07U u 11U GOIU R17U 001U S27U RS 
P73K C73K F72K Z73K L01K 831K H38K 001K W04K K05K U38K GOlK R07K 007K S23K RS 

the RS telemetry P01U C17U F33U Z32U L84U 845U H38U 012U W12U K1 1U U10U G01U R17U 001U S22U RS 
P73K C73K F73K Z73K LOlK B31K HS2K 010K WlOK K10K U15K GlOK R10K 010K S17K RS 

by P. T. GREED, G3MOD* 

SINCE early summer 1977 it had been known that the Soviet 
Union intended 10 place an OSCAR (Orbiting Salelli1e Car­

rying Amateur Radio) type satellite into orbit, but when the 
event took place at 1he end of October 1978 two Oscar 
satellites, not one, code-named RSI and RS2 went into orbit. 

The aULhor had been prepared to hear a Russian Oscar 
operating a downlink and beacon in the 29MHz band and 
had speculated on the type and form of the telemetry system 
likely 10 be used. It "seemed probable that some form of pulse 
duration modulation (pdm) would be used, and as the satellite 
was to be an Oscar type there was a good chance of this being 
in morse code. 

From the study of previous Oscar telemetry, it was noticed 
that the telemetry parameters can be subdivided into various 
groups and types. For instance there is a certain group of 
parameters which is used more often than 01hers; these can be 
considered to be the "good-housekeeping" parameters, and 
although some parameters' measurements vary little if at all, 
some vary from orbit 10 orbi1, while others may vary during an 
orbital pass. Based on how these paramc1ers vary, one may a1-
temp1 to deduce the 1ype of system being monitored. 

Receiving the first set of telemetry data on 29·401MHz on 
the evening of 29 Oc1ober, it was reassuring that the telemetry 
was indeed in morse code and being sent at about 14wpm. 
However, the signals did differ from previous Oscars as both 
Jeuers and numerals were 1ransmi11ed. Each channel consisting 
of four characters; a leucr, two figures and a leuer. After 15 
such channels " RS" was sent; 1his fea1ure being similar to 1hc 
interframe identification signal of " HI" sent by Oscar 8. The 
first character, a leuer, changed in a fixed sequence throughou1 
the 15 channels and so appeared to be the channel identifier. 

• 18 Nurstced Park, Dc1'izcs. Wiltshire 
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However, there seemed initiaUy to be no obvious alphabetic 
sequence in the choice of these charac1ers. The leuers being: 

PCFZLBHOWKUGRDS 
(Of course, there was a good reason. Sec Appendix A). 

The fourth characler, also a leucr, was noticed to alternate 
between U and K, being U throughou1 one set of 15 channels 
and K throughout the next set, and so on. Inspecting 1he se­
cond and third characters, ie the two figures, it was apparent 
that there was possibly a 30-channel sequence, wi1h U and K 
used 10 distinguish which I 5<hannel sub-frame was being sent. 
An extract of the 1eleme1ry of this pass is given in Table I. 

Very little can be deduced from one pass regarding lhe type 
of parame1er being measured by any particular channel, but 
from this pass it was possible to make an initial sub-grouping 
of the channels as follows: 

(I) Channels giving constant or near constan1 readings 
P C F Z L B H . . . . G R D . U sub-frame 
P c F Z L B . . . . . . . . . K sub-frame 

(2) Channels giving the minimum reading 01 
p . . . . . . . . . . G . D U sub-frame 
. . . . L . . . . . . . . . K sub-frame 

(3) Channels significantly changing 
. . . . . . . OW K U . . . S U sub-frame 
. . . . . . H 0 W K U G R D S K sub-frame 

The telemetry received on 30 October between 1929 and 
1953gmt showed a clear relationship be1ween channels: 

. . . . . . . . . . U . . . . U sub-frame 

. . . . . . . . . . U . . . S K sub-frame 
It appeared that lhese were measuring the same parameter for 
they came on, (rose from 01) -in sequence and increased 
together in numerical sequence. There was a similar variation 
and relationship between channels: 
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Fig 2. Variations of channels F and 
Z up to the end of November 1978 
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So a pattern had emerged regarding certain of the channels 
which had initiaUy been sub-grouped as channels varying dur­
ing a pass. Looking at this original sub-group another similarly 
spaced triplet seemed possible. That of channels 

. . . . . . . . . K . . . . . U sub-frame 

. . . . . . . . . K . . . D . K sub-frame 
Inspecting the 30 October pass, all three channels were record­
ing 01, but on referring to the previous day's pass there was in­
.deed a similar relationship between the values for these chan­
nels. By good luck, the four solar-panel sampling channels had 
been identified from inspecting the telemetry signals from just 
two passes. Thus 12 of the 30 channels had been allocated a 
function. 

An interesting feature of the telemetry sampling of these 
solar panels is the irregularity of the sampling throughout the 
30-channel frame. If it is considered that the time required to 
send the 30 channels plus the two identification RSs is 32 units, 
then each solar panel is sampled at intervals of 4, 12, 16, 4, 12, 
16, 4, 12, 16 units, and so on. Why this irregular sampling? If 
one wishes to monitor the variation of a parameter it is 
necessary for that parameter to be sampled at a rate of at least 
twice that of the variation expected. Were the Russians not sure 
of the expected tumbling rate of these satellites? Or is there 
another explanation? A sample of the variation given by what 
is now known to be solar panel No 4 is given in Fig I . 

It was noted from the 30 October telemetry, and verified by 
all other telemetry reports, that the numerical value of channels 
C and R of the U sub-frame were identical; thus it was conclud­
ed that the same parameter was being monitored. Also that 
channel S of the U sub-frame was identical to channel H of 
the K sub-frame. 

It was on I November that a different format of telemetry 
frame, consisting of only seven channels, was recorded. The 
numerical values indicating not only that consecutive frames 
monitored the same parameters but that these seven channels 
were the first seven channels of the U sub-frame of the 
30-channel format. This was confirmed when it broke into one 
complete IS-channel U frame . As these seven channels were be­
ing monitored in both telemetry formats it seemed that the 
good-housekeeping channels had now identified themselves. 
What parameters might one expect to be included in such a set 
of channels? By referring to previous Oscars it would seem that 
they would be those of temperature, voltage and, perhaps, 
power of the transmitter. By observing these seven channels 
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over many passes it became apparent that the temperature 
channels were possibly F and Z. While probably channels L, B 
and H were voltage parameters. Channel P never moved off 
OJ, so that left channel C as the possible power parameter, if 
one existed. Indeed, channels F and Z were, respectively, the 
transmitter temperature and transponder package temperature. 
Fig 2 shows the variation of these channels up to the end of 
November. 

An interesting feature of this short frame format is the 
behaviour of the fourth character. IL is not necessarily constant 
throughout a frame nor constant for the same channel in con­
secutive frames, changing between U and an S (see Appendix 
B). The variation of this fourth character for the pass at 1938 
to 2002gmt on I November is shown in Fig 3. A high level 
representing S, a low level U. 

While the author was inspecting the telemetry, his students 
were taking measurements of the doppler shift. Being in a 
higher orbit than previous Oscars, the doppler shift was less, 
but using the method referred to in "Observing radio 
satellites," Radio Communication June 1978, good doppler 
shifl curves were obtained (see Fig 4), and the time of closest 

I - I ' I ' ' I I 

p - I rn-1111-:----rr-n 11- I I 
,~ . 

z~_j_ _, J l I I I u~ ,~-

L 

8 

H 

19<0 

1 I .. --l~-
1 ln_ _I -l~. 
I I I I I I I I 
I IT- JIJ1....I' -

I ~111 .. , .J .... 1 ... 1J .. 
19U 19'6 19'8 ~ 1951 1952 1955 1957 

Hours (GMT) 

Fig 3. Variation of the fourth character for a pass on 1 
November 1978 

143 



approach (tea) determined, together with an initial estimate of 
the slant distance to the satellite. 

The students were also endeavouring to track back to a Rus­
sian launch site using initial orbital parameters and so deter­
mine the actual orbit number, which was in some doubt at tha t 
time. On tracking back it was ascertained that the satellites 
were launched from Plesetsk, and the time estimated for the 
virtual ascending node for orbit 0 was 0637gm1 26 October; 
confirming that the orbit number for the pass referred to on 29 
October was 43. 

On 8 November a part frame with the fourth character being 
W was received before the morse code telemetry discontinued, 
and was apparently replaced with a high speed pulse transmis­
sion. On IS November complete short frames ending in two 
RSs, and having as the fourth character the leuer W, were 
recorded. The associated numerical values being consistent 
with the good-housekeeping channels, bur with a significant in­
crease in channel C which was 1hough1 possibly to be the power 
parameter. II was another couple of weeks before a complete 
30-channel format containing the double RS identifier was 
recorded, and this indeed did confirm the significant high value 
for the C channel of 1he W sub-frame, and that when the dou­
ble identifier was being used the other sub-frame had as its 
fourth character the letter 0. 

It has since been confirmed that when 1he double RS iden­
tifier is used the transponder is switched on, and this accounts 
for the increased reading in channel C of the W sub-frame. The 
sub-frame fourth characters being changed from U and K to W 
and 0 when the transponder is on. A change of the fourth 
character between W and R has been reported when the short 
frame format is being used. 

Unlike Oscars 7 and 8, which could easily be d istinguished 
from each other by their " HI-H I" and "HI " identifiers, both 
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Table 2. Full cycle data 
Meesurement Decoding 

Channel Lener Parameter limits formula 

01 p Cafobrs tion signal 01 
02 c Repeater rf output 60 .. 990 ION 
03 F Transminer temperature - 30 .. +BO N 
04 z Telemetry equipment 

temperature - 30 .. +BO N 
05 L Pow<!r supply voltage + 11 .. 18 0·2N 
06 B ':JV regulated voltage + 8·5 . . 9·5 0·2N 
07 H 7 · 6V regulated voltage +7·0 .. 8·0 0·2N 
08 0 No 1 solar panel vol1ago 01 95 
09 w No 2 solar panel voltage 01 95 
10 K No 3 solar panel vol1age 01 95 
11 u No 4 solar panel voltage 01 95 
12 G Cafibration sigNll 01 
13 R Repeater rf output 60 .. 990 ION 
14 D Ground vol1age 01 
15 s Battery charge current 0 .. 500 10150-NI 
16 p Batte!'( No 1 voluge + 11 .. 18 0•2IN + 121 
17 c Batte!'( No 2 voluoge + 11 .. 18 0·2 IN + 121 
18 F Batte!'( No 3 voluoge + 11 .. 18 0·2lN+12) 
19 z Battery No 4 voluge + 11 .. 18 0·2IN + 121 
20 L Calibration signal 01 .. 
21 8 Banery switch unit 

temperatute - 30 .. + BO N 
22 H Batte!'( charge current 0 .. 500 10150-NI 
23 0 No 1 solar panel voltage 01 95 
24 w No 2 solar panel voltage 01 95 
2$ K No 3 solar panel voltage 01 .. 95 
26' u No 4 solar panel vol18ge 01 95 
27 G No 1 solar panel voltage 01 95 
28 R No 2 soler panel voltage 01 .. 95 
29, D No 3 solar panel vol11ge 01 95 
31> s No 4 solar panel voltage 01 95 

RS Oscars have identical telemetry formats. They do, however, 
have slightly different orbital parameters and this, init ially, will 
distinguish between them, as they are moving apart time-wise. 
However, the temperatures of the two sa1elli1es are significant­
ly different al present, and channel H of the U (and possibly 
W) sub-frame for the lagging satellite seems 10 be stuck on 01. 

RS telemetry 
The 1eleme1ry for the RSI beacon operating on 29·401MHz 
(±doppler effect) uses morse code sent at about 70 characters 
per minute with a power of IOOmW. A full cycle of telemetry 
data consists of 30 time-divided channels. Information in each 
channel consists of four characters. Address (one leuer) a two­
part decimal number "N" (a quantified indication of a 
telemetric parameter), and a repeater operation indicator. A 
full cycle consists of two half-cycles of IS channels each, 
separated by callsign RS, transmitted twice when the repeater is 
on and once if it is off. The first cycle is indicated by the leuers 
W (repeater on) and U (repeater off), and the second half-cycle 
by the letters 0 and K respectively. On command from the con­
trol centre, a shortened cycle consisting of the first seven chan­
nels is 1ransmi11ed. 

In Table 2, output power is in milliwaus (to a maximum of 
990mW), 1empera1ures in degrees centigrade, and current in 
milliamperes. 
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Appendix A 
Extract from Observers' Fortun No 41 by Geoffrey Perry. 
4. The first characters of each group are always in the follow­

ing sequence: 
PCFZLBHOWKUGRDS 
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The first seven of these morse characters consist of four bits 
(dots and dashes). The remaining eighl characters consist of 
three bits. II is suggested 1ha1 two sub-frames, of seven and 
eight groups respectively, exist. Replacing the dots by 
binary 0 and the dashes by binary I and, as with the morse 
code teleme1ry from the second generation reconnaissance 
Cosmos sa1elli1es, interpreting the results as binary 
numbers transmi11ed in the opposite sense to 1ha1 used con­
ventionally, one ob1ains the following sequence of 
numbers: 

65432 10 76543210 
The posi1ion of a group within a frame is thus fixed unam­
biguously. 

Appendix B 
Extract from Observers' For11111 No 42 by Peter Greed. 
S. When the complete frame of IS channels is being sent the 

final ch aracter is constant throughout the frame. If for o ne 

( NEW PRODUCTS ) 
Miniature fan 
A miniature high-performance axial fan, designed 10 provide 
cooling and ventilation for small cabinets and electronic cir­
cuitry, has been im roduced by Airflow Developments Limited, 
Designated the type MF5S, the low voltage fan is capable of 
moving up to 30cfm (52m 1 / h) of air. Measuring only 62 by 62 
by 4Smm (2·4 by 2·4 by I ·8in) overall, including 1he mo1or , 
the fan is suitable for mounting within racks, cases and 
cabinets having high component packing densities. This com­
pact design and an overall weight of approximately I 50g make 
it par1icularly suitable for use in portable equipment. 

The long-life brushless motor is used in associa1ion with a 
small solid-sta1e power module about 1he size of a matchbox. 
Fan performance can be controlled by adjusting 1he input 
voltage 10 the module. Although power requiremem is 
nominally 2 · 6W a1 I 2V de, supply voltage may vary bet ween 8 
and 16V with correspond ing variations in performa nce. 
Nominal fan speed is from 3,500 to 6,500 rpm. Because the 
motor has special sintered bearings a nd a brushless design , very 
little mechanical or electrical noise, or magnetic interference, is 
produced during operation. 

Mounting is extremely simple. The nat face of the frame 
contains four mounting holes on a SOmm square, and 1he fan 
will operate in any position to suit the application. Further in­
formation from: Airflow Developments Ltd, Lancas1er Road, 
High Wycombe, Buc ks HP12 3QP. Tel: 0494 25252. 

Power multimeter 
ALCON Instruments announce what is probably the first elec­
tronically protected multime1er designed specifically for 1he 
electrical and power engineer. Called the Superelcctro, the new 
meter is a member of the Miselco Tes1er family. Current 
measuring facilities on bolh ac and de ex1end up to 30A, with 
voltage facilit ies up to I kV on both. On ac the vohage ranges 
extend down 10 IOV, while the de ranges are carr ied on down to 
IOOmV . On de currenl 1he ranges extend down to IOOµA , 
although the ac limit is 3mA. There a re 1hree resistance ranges 
covering from Oto JOkn, IOOkfl, and IMn. In addition, the 
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frame this character is K, for 1he nex1 frame i1 is U, the next 
K, and so on , alternating between K and U on successive 
frames. The numerical values, the second and third 
characters, being significantly d ifferent for some channels 
between the K and U frames, suggest the possibility of a 
30-channel sequence. 

When a shorl frame, containing P CF Z LB H channels 
(ie all the four-bit charac1ers) is being 1ransmiued, lhe final 
character may differ be1wcen successive channels in 1he 
same frame or be1ween the same channel in successive 
frames. The numerical values o f 1he short frame indicate 
that the sys1ems being moni1ored are those of 1he firs1 seven 
channels of 1he 15-channel U frame. Thus 1he fourth 
charac1er of 1he shorl frame would seem to have special 
significance. 

These appendices are ex1rac1s from Sure/lire Observarion 
Nores published by 1he Science Research Council, dated 13 
November 1978. 0 

instrument is calibrated for power measurements from - 10 to 
+6 ldB. 

The mosl important advance which this instrument. 
represents is the inclusion of an electronic cut-out module, 
itself replaceable in line with 1he Tester practice, capable of 
providing movement protection bo1h simply and reliably. As 
the name implies, the cut-ou1 is resenable simply by returning a 
small red button to the reset posi1ion. Operation of the cut-out 
occurs when the applied energy exceeds that which the meter 
range identifies by a factor sufficienl to preveni movement 
damage. The same action releases the reset bulton to indicate 
a c1 ivation. The cu1-out can be tested in-situ simply by pressing 
a second bu1ton marked "1est" which promp1ly causes the cut­
ou1 10 ac1ua1e, provided the I 5V bauery powering the cut-out 
is in good order. 

Currcnily, the price of 1he instrument, including a carrying 
case, leads and instruc1ions, is expected to be in the region of 
£55. Funher info rmation from: Alberto Coniglio, 19 Mulberry 
Walk, London SW3. Tel: 0 1-352 1897. 
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cswlnews:J 
Bob Treacher, BAS32525 • 

By the time this is read the Chrislmas and New Year 
festivities will be but a memory, and it is hoped that all 

readers enjoyed the holiday season. On the amateur radio 
front, the Christmas period saw nuctuating conditions. Higher 
frequency propagation until late December seemed poor, with 
little or none of the rarer dx audible. A magnetic storm disturbed 
conditions around 30 December, and as a result l4MHz remain­
ed open until at least 0200 on 31 December with an Arctic 
nuuer on all signals. Many W6, W7 and KL7 stations were 
audible at your scribe's QTH during this period. Conditions on 
3·5MHz were poor, with little dx activity noted during after­
noon "grey-line" times. 5B4HF and VE3BWK/4U in the 
Golan Heights (YK for DXCC) being che only dx logged 
around 1500. On 7MHz it was slightly belier, with dx audible 
until 1030 on ssb from the USA and XE. Several W7s were 
heard, and stations in Wales are understood 10 have worked 
KH6 and JA after 0930. Around midnight, stations in South 
America were quite strong, with occasional African dx in the 
shape of TU2FH and CNBCW. 

Expeditions 
At the time of writing, the Bou vet Is expedition was reported as 
being active, although few stations seemed to have actually 
worked it. LA5DQ and LAI VC were scheduled LO be active for 
a considerable time, but reports suggest that the beam had to 
be left in South Africa and that they were using a vertical, 
which would account for the lack of signal in G-land. It also 
seems that they were not prepared to work from a list , but 
would only operate around 14,300kHz and tune around and 
work stations which they heard calling them. In this way they 
hoped to reduce the pile-up of stations who obviously need the 
rarest expedition for many a year. 

VE3FXT was active from Transkei (SB) and heard on 14 and 
2JMHz. 

There are rumours of several expeditions possibly being 
active in the near future. A number of VEls are to activate 
Sable ls; there may be some activity from Andaman Is (VU7), 
and OE6EEG is rumoured to be activating Kamaran ls (VS9K) 
for two weeks. A close ear to the bands will either prove or 
disprove such rumours. 

There is currently no activity from Niue Is (ZK2), T20 has 
now left Tuvalu; it is unlikely that there will be any further 
activity from this island for at least a year. On the brighter side, 
it is suggested that there may soon be further activity from 
VR6. Tom Christian, VR6TC, has been active on 14 and 
21MHz, but Pitcairn Island still remains one of tbe rarer 
inhabited Pacific islands. 

While on a dx theme, your scribe would like your help. He 
has two countries unconrirmed which are now deleted coun­
tries. Anyone with QSL information for HRIRF/ KS4 (Swan 
Island- December 1971) and CR8AI (Portuguese Timor­
April 1972) would be doing him a great favour. 

D68AD has provided details of his cw schedules as follows: 

•79 Granby Road, Ellham, London SE9 JEH. 
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1978 HF countries table 
(top 16 entries only) 

Station 28 21 14 7 3·5 1·8 Total Modo 
BRS25429 180 192 225 99 112 19 827 ssb BRS17567 201 222 242 51 81 6 803 ssb/ r:w 
ARS884l 145 175 234 86 90 0 7.lO ssbl r:w 
8AS39965 160 173 189 63 62 19 666 ssbl r:w A9140 123 149 145 93 78 22 610 ssbl cw 
BAS35943 127 128 165 74 111 4 609 ssb 
BAS29641 IV 138 171 74 72 4 586 ssb 
A9191 127 140 162 46 58 10 543 ssb 
BRS34740 104 129 151 n 52 11 524 ssb 
BRS35454 106 109 147 46 66 6 481 ssblr:w 
BRS38518 113 112 129 50 46 3 453 ssb 
BRS32286 121 100 116 35 56 0 428 ssb 
BAS40154 64 110 175 22 12 I 384 ssb 
BRS34658 40 85 129 42 61 4 361 ssb 
8AS37782 81 98 114 26 34 8 361 ssb 
BAS20185 84 83 117 21 42 2 349 ssb 
Note: AU 01her enmcs 1emain unchanged. 

l,808kHz - 0220-0240; 3,503kHz-0240-0300, a nd 
7,003kHz-0300-03l5. He can always make other schedules 
for the same day on 21,200kHz between 1530 and 1730. 

VK1 ... rare? 
It was surprising how much mail commented on Ken 
Sketheway's and Dennis Byers' failure to hear stations from 
the VKI area of Australia (SWL news, November). G3AAE 
says he has worked 17 recently and suggests a QSX around 
28,500kHz about 0800 should produce the desired results. He 
points out, however, that, while working them is easy, obtain­
ing the QSL card is the problem-and that is not an invitation 
for letters suggesting how to obtain QSL cards from VKls! 
Neville Spry, BRS17567, points out that there is nearly always 
a VKl on the P29JS net on 14,220kHz at 0700 daily. 

The mail 
The holiday period certainly saw a decrease in contributions 
this time. Two regulars found time to write-Ian Marquis, 
A9140, and Robert Small, who is now ARS8841, the RSGB 
allowing him to keep his "8841 " suffix. Ian has at last added 
ZL to his 28MHz total-surprising how difficult ZL on 28MHz 
really is-KL7 on 7MHz, TRS on 3·5MHz and ZF2AG on 
21MHz. Robert managed co hear the Navassa Is expedition on 
28MHz. However, the lower frequency bands have given him 
the majority of his best dx this time: 7MHz produced CM2HB, 
9V!RS, VU2BK, YNIZ and KZ5EK; while 011 3·5MHz the 
best of his catch were KOAX/DU2, 9K2EX, 7X2BD and a 
number of JAs. Robert also points out that 7Z2AP is located in 
Algeria and not, as the callsign suggests, in Saudi Arabia. 

Ken Sketheway, BRS20185, had not been able to locate 
many new countries, and as he was in DL over the Christmas 
and New Year period his chances of listening were curtailed 
during that Lime. 

Ken Steele, BRS36883, was anxiously awaiting the 1979 issue 
of the DX Listings Cul/book, which contains the addresses of 
amateurs worldwide and is a very useful aid if QSLs are sent 
direct. Both that book and the USA listings Cal/book are 
rather expensive, but to ensure that cards are sent to the right 
address it is a "must". Copies may be purchased from RSGB 
Publications (Sales). 

David Greenhalgh, ARS39965, mentions 1ha1 selectivity can 
be greatly improved with a Q-multiplier, which can be used to 
tune out adjacent channel interference. He will be glad to sup­
ply a circuit diagram on receipt of ! Sp to cover the cost of 

(Continued on p147) 

RADIO COMMUNICATION February 1979 



110peration Broadshoulders" 
by A. F. DENNIS, G3CNV, county controller, West Midlands Raynet 

FOLLOWING the cancellation of the ambulance service 
·administered by the West Midlands Metropolitan 

Council in mid-November 1978, the author and certain local 
controllers came to the conclusion that a state of emergency ex­
isted. The RSGB emergency communicalions manager, 
GJBPT, was also asked for his opinion of the situation. The 
result was the launching of "Operation Broadshoulders" early 
on the evening of 18 November, when the West Midlands 
Raynet was alerted and the author went to the St John Am­
bulance Brigade area headquarters to assess the situation. 

It was clear that any assistance would be more than welcome, 
and accordingly the Central and Sutton Coldfield groups were 
called in 10 create a fully operational station at the head­
quarters from where the control of St John ambulances would 
be co-ordinated. In approximately one-and-a-half hours, no 
less than 17 mobiles had converged on the headquarters, 
erected the necessary antennas and installed a 144MHz 
transmitter. Operations commenced immediately. 

Although past experience had indicated that the use of a 
repeater was not desirable, in this particular instance (and for 
geographical reasons) it was decided to use GB3BM. This was 
done with little dissent from the vast majority of local repeater 
users, who readily appreciated that this was not just another 
Raynet exercise. The thanks of all concerned, particularly of 
the patients involved, were extended to those who so gener­
ously permitted Raynet to monopolize their repeater. 

Before the evening was out calls had been received from all 
the adjacent county controllers advising that all their members 
were on "alert" and ready to assist where possible. This offer 
was to be taken up quite swiftly when the full implications were 
assessed, and the large nur.'lber of members, who frequently 
travelled quite long distances to assist, enabled Raynet to re­
main a very potent force. By midnight traffic was flowing quite 
freely and without noticeable delay, according to the am­
bulance control, despite fewer vehicles being available. Inside 
the control room, life was beginning to take an organized shape 
and a routine pattern was established. 

From the start of the operation all ambulances were accom­
panied by a "radiotail", thus enabling the St John duty officer 
to deploy to the best advantage all vehicles and staff at his 
disposal. On receipt of a "999" call an ambulance and 
"radiotail" were usually speeding on the way well within two 
minutes. 

The initial traffic varied considerably depending on the time 
of day, except for "mauies" (maternity cases to the 
uninitiated!). In emergency cases, sometimes one was in time, 
sometimes the call to control laconically ended with the dreaded 
initials DOA-dead on arrival. None of this has anything to do 
with amateur radio, but it did have an effect on those concern· 
ed, and one speedily gained another impression of big city life. 
With a rapid change of weather came the not unexpected spate 
of RT As (road traffic accidents), and once again we all came 
face to face with the less welcome fact of life. At the end of the 
second day, Raynet emerged bauered and a little bent, but 
most definitely not broken. 

During the 18 days of continuous operation, the prime aim 
of this marathon task was to carry on regardless and keep the 
ambulances on the move and ready for all contingencies. The 
headquarters station log had 217 pages, each with some 34 
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entries, and approximately 170 callsigns became involved one 
way or another. Over 1,000 incidents were dealt with, and if 
each one resulted in the protection of just one life then we are 
satisfied, and adequately recompensed, for all the effort in­
volved. The reactions of various listeners amazed those watch­
ing and waiting. Tokens of appreciation included two bottles 
of Scotch whisky (an excellent lubricant for overworked voice 
boxes) and a letter from a listener addressed to Raynet Control, 
SJAB Headquarters, Birmingham, containing a most apprec­
iated note of thanks and a cheque for £10; and on most morn­
ings we had the occasional call on GB3BM to wish us well and 
say thank you. All very encouraging at a time when it was need­
ed, because we did not know that we could keep going for so 
long. For a time we endured the efforts of those who are " anti 
this or that" in their attempts to disrupt vital messages, but this 
was overcome by a complete technical breakthrough and the 
stations were officially silenced. 

This report would be incomplete without reference 10 all 
ranks of the St John Ambulance Brigade whom we served dur­
ing "Operation Broadshoulders". It was indeed a privilege; we 
of Raynet now feel part of a well integrated team and, in a way, 
it will be a pity to split it up. But this may not happen, as we 
understand that members o f Raynet are to be made auxiliary 
members of SJAB. This can only forge stronger links between 
two organizations devoted to serving the community in which 
we live. 0 

SWL news 
/Continued from p140J 

photocopying and postage. His address is 24 Park Avenue, 
Poynton, Cheshire SK12 IQY. 

Ray Williams, BRS6072, has unfortunately been in p00r 
health since December 1977 and is grateful to all who con­
tribute to Radio Communication to make it such a worthwhile 
publication. He has been trying to obtain a 144MHz receiver 
but has had little success in answering advertisements. If 
anyone has any surplus 144MHz receiving equipment, Ray 
would be interested; his address is 204 Dysart Road, Gran­
tham, Lines. 

David Hawes, A9191, submiued a table entry which he 
hoped would keep him well p laced, but when he wrote, 
homework had been interfering with his listening habits. He 
asked about the sort of score needed to win the table; in the 
past, a score of around 820 has clinched it, and 1978 will 
probably be no exception. 

Two first-timers now; Rod Hunt, BRS41333, and Craig 
Cameron. Rod joined the RSGB in December but began listen­
ing last September with a homebrew receiver. Craig is 13 years 
old and new to the hobby, and is anxious to purchase a second­
hand amateur bands receiver. If anyone would like to help out 
a newcomer perhaps they could write to him direct at 
Highcroft, Brampton Road, Greytree, Ross-on-Wye, 
Herefordshire. 

Finally 
All con1ributions for the April SWL news should reach your 
scribe by 26 February. 0 
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[
the month] 
on the air 

John Allaway, G3FKM * 

THE IARU Region I Band Plan included in last monih's 
MOTA was discussed and endorsed by represen­

tatives of 36 national societies (including the RSGB) at the 
Region I Conference in Hungary last April, and represents a 
scheme whereby reasonably efficient usage of our crowded hf 
bands may be made. It is not 111a11da10ry (as arc band plans in 
the USA for example) but it is strongly recommended to, and 
followed by, thoughtful amateurs. However, G4DBR finds 
that a group of UK phone stations has been operating on or 
near 3,585kHz regardless of polite requests to move. No doubt 
its members arc within their "rights" but it seems a great pity 
th~l they have to emphasize their independence by being such a 
nuisance. 

DX news 
QSLs from H FOP OL have been delayed by the illness of QSL 
manager SP2BBD . The crew at the base was due to be changed 
at the end of Ja nuary and the operator will be dealine with 
QSL requests when he returns home. There is believed t; be no 
amateur operator with the 1979 crew. 

T he ca!Jsign VP2VDS belongs to WI WPW. He has not been 
on the air from St Vincent since 5 June 1978 and says that his 
equipment will not tune below 28,400kHz in spite of the fact 
that there has been a station using his callsign on 28MHz cw. 

J W llJ replaced JW7FD in mid-December and is located on 
Bear ls. JW5ZJ is also active, and QSLs for both stations 
should be sent via LA5NM. LASNM also deals with QSL 
requests for contacts with JW4FG, JWSIJ, JWSNM, JW7FD, 
JWBKT, JWSLU, JW9UV, JW9WT, LAIH, JXJP, JX9WT, 
and the recent 3Y I VC activity. 

Amateur operation from the Seychelles Is seems to be on the 
decline. There are reports that no new licences are to be issued 
but it is believed that present licensees will be allowed to con: 
tinue. S79MC and S79WHW are still active at the time of 
writing, the latter mostly on 14MHz ssb. 

West Coos/ DX B11/le1i11 lists the present whereabouts of 
former XW8 stations: XW8AL is now FODAJ ; XWSFN is 
Lloyd Gruhn, 1640 South Par fet Ct, Lakewood, Colo, USA; 
XWBLA is in Islamabad and can be reached via the USA State 
Department. W3HNK is bel ieved to have XW8FN logs. 

Tim, BV2A/ BV2B, has been worked on 28M Hz, mostly on 
Thursdays and Fridays from 1200. 

FY7BC, who was very active during the CQ WW DX CW 
Contest made nearly 7 ,000 contacts. The station was operated 
by FY7BC, FY7BG, F2QQ and FSQQ, and is believed to have 
been located on the former penal colony of Devil's Island. 
DXCC status is being applied for as the island is administered 
differently from the rest of the FY7 area. 

• 10 Knigh1low Road. Birmingham lli 7 8QO. 
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Sam Turner. G3JU B. of Liverpool , has a particu lar interest In 
Sweden and has visited that country many times. He has also 
!earned to speak Sw edish and spends a great deal o f his time talk­
ing to SM stat ions. He was awarded the SSA badge of 

honour- the first to be Issued-in July 1978. 

Stations in White Russia (UC) have been using the EU2 
prefix. T he USSR is using many of its p refix allocations for 
special amateur activities and readers should note that EK, 
EM, EN, EO, ER, ES, EU, EV, EW, EX, EY, and EZ are all 
available for this purpose. Other unusual prefixes noted 
recently include HW7G who was FG7AS using a special call to 
mark the 18th ICAA Congress. A HO, KHO, NHO and WHO 
have been used by stations in the Mariana ls-formerly KG6R, 
KG6S and KG6T-since I J anuary 1979. J20BL was genuine 
and QSLs have been received. 

OZSAE operated from Macquarie Is during November 1978 
as VKOJC before moving on to Davis Base, Antarct ica. QSLs 
should be sent to his home address. VKOPK may also be on the 
air from the island for a few months. 

9NIAB has been heard after 1200 in the area between 21,310 
and 21,380kHz . 9NIMM is also back in Nepal. 

Ken Bishop, G3LQB/EIOCX, has started a two-year con­
tract as resident engineer in che eastern provi nee of Saudi 
Arabia near Al Khobar. He would be very interested to hear 
from other UK and Irish amateurs who arc at present in that 
country. He may be reached via the Al H ada compound, or c/o 
Nafcat, PO Box 1017, Damman, Saudi Arabia. 

LA 7JO keeps a schedule with two stations on Jan Mayen 
ls-JX4GN and JX9WT-on Wednesdays and Thursdays at 
1700 on 14,240 or 14,270kHz. On Saturdays at 0900 he meets 
them on l4,270kHz and at 1100 on 28,570kHz. The Sunday 
schedule is at 1400 on 28,570kHz. 

SU I DP is a Canadian- VE7Ql- who is a civilian attached 
to the UN forces; he expects to be in lsmalia for 18 months. 

Top band news 
G3JMJ repon s a n excellent opening into Japan on IS 
December when he made contact with both JASDQH and 
JA6FB, with signal reports of RST 569/ 449 respectively. Other 
JA stations known to be active include JA30NB, J A6WGE, 
J R ICFG and JA3BIB. G3J MJ also gave EP21A his first 
Brit ish contact the next day when the Iranian staiion had an SS 
signa l for over 30min- cquipment used being a l/2 dipole and 
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The chalet of HB9AJU at the foot of the Jura and facing Lac 
Leman. The antenna is a Western Electronics tri·bander 

Tentec Lransceiver with a transverter. Problems whh 3 · .5MHz 
breakthrough cause difficulties with reception of European 
signals but auempts are being made to obviate the trouble. 
GM31AA was delighted to make a contact with VK6HD a1 
2100 on 28 December, and heard him again 1he following even­
ing but no contact rcsuhed due to severe phone QRM. 

News from overseas 
John Siratfull closed down his ac11v111es from JB8CV in 
Mauritius in June 1978. He is now in Dominica and will be 
there until late 1980. He recently received his 3B8CV logs and 
hoped to send out some .500 QSL cards during J anuary to those 
who applied after his baggage had been shipped from 
Mauriiius. J ohn is now VP2DB, and his wife Sheila holds the 
callsign VP2DS. QSLs should be sent to the address in QTH 
Corner. 

South Sandwich Islands 
Several readers have wri tten to your scribe concerning the 
recent operation by an Argentinian amaieur using the callsign 
LU3ZY from Thule ls in the Sandwich Is. Feeling is a lso sirong 
in the Falkland ls. A leuer received by GJFKM from the 
Foreign and Commonweahh Office in reply 10 enquiries con­
tains 1he following paragraph: "I can confirm chat Thule Is is a 
Dependency of the Falkland Is, which, as you probably know, 
is a Crown Colony. The unlicensed Argentine: amateur radio 
siation on Thule, which we understand uses the callsign 
LU3ZY, is therefore illegal. We have pro1es1ed to the Argen­
tine Government abou1 its operation. You are righ110 suppose 

RADIO COMMUN/CATION February 1979 

tha1 any such ac1ivi1y should be authorized by 1he Falkland 
Islands Governmenc using 1he callsign prefix VP8" 

Welcome 
Since 1he middle of November 1he following overseas amaieurs 
have joined !he Sociecy: AE5T, AF4K, DB4LN, DB4L T, 
DK2ZF, EAIUU, EllCS, El7BM, F IAXP, F6BN I, LAOCA, 
LAOCD, LAOAQ. LU9HJQ, LX IBD, LXI HW, LX2FT, 
OH2AVA, OK4EW, ON7PZ, ON IEV, OZ.SYS, PA2ETW, 
VE3HZA, VK4ALB, VU2RX, W2EJV, WB4EFQ, WB.5UKI, 
W6POK. W6TOY and 9Y4EH. 

Dxpeditions 
There is news of a group o f Ausualian a nd New Zealand 
amateurs who hope to visi1 Spra!ly Is chis year-probably 
before mid-summer. VK2BJL is belie,<ed 10 be involved and is 
one o f those who cook part in 1he recent highly successful 
VK9ZR cxpedicion. IL is planned 10 have five operacors, and 
1he trip should last for up 10 10 days, with 1wo s1a1ions on !he 
air. 

Japanese ama1eurs are reported to be investigaiing 1he DX­
CC possibilicics of an island some 200 miles from Okino 
Torishima. 

Willy de Roos, ONSRP , left Belgium for Chile on 22 
November and his boat Williwaw was due 10 leave Valdivia on 
1.5 December and 10 arrive a1 Peter I Island abou1 I February. 
A Chilean icebreaker will precede Willy's boa1 10 clear a 
passage for him and wiJJ stay for a few days after the landing 
while 1he camp is sec up. If all goes well it will leave and return 
a few weeks later Lo check condicions; should all be well Willy 
and Jean Bourgeois will remain for a 10-month scay. A safe an­
chorage close 10 the island will be a major facior affeccing 1he 
decision 10 stay. The British Columbia DX C lub has been in­
sirumental in gelling 1he operacion on ics way and has arranged 
for most of 1he equipmeni, including a vfo for the TS.520, a 
TS33 beam and 30f1 masc, a five-band vcrlical, and associated 
accessories. II has also arranged for a n Aclas 210X wich crysials 
for 3,770, 7,085, 14,195, 21,24.5 and 28,495kHz. Demron is 
supplying an M LA-2.5008 and MT-JOOOA 1uner. VEJMR is 
supplying a I · SkW generaior. 

Iris and Lloyd Colvin cominue !heir expedil ion in 1he Carib­
bean, and, afcer Jamaica, continued to the Cayman Is where 

The LA-DX Group, with the two amateur operators who are going 
to Bouvet Is. L tor: 3Y5DO. LASHE, 3Y1VC and LAlKI 

149 



they o perated as ZF2CI. In a letter dated 9 December 1hey said 
that they made 10,000 contacts from W6QL/6YS and worked 
123 different countries. For the first time a YASME expedition 
operated on I ·8MHz, where they contacted 10 countries and 
35 USA states. T he highlight of their Jamaica visit was meeting 
all 10 of the Navassa ls expedi1ion operators, with whom 1hey 
shared a hotel for a brief period. 

West Coast DX Bulletin reported that members of the 
Bangalore RC would visit the Laccadive ls during January us­
ing the ca.llsign VU4ARC or VUSARC. There was no certainty 
about the actual timing, and it may be that the activity may 
extend into February as another group is believed to have 
permission to go there during either month. 

An expedit ion to Aves Is, YVO, is being organized and is 
most likely to take place during March or April. YVSDFI. 
YVSANF, YSI RRD and others will take part and will pu1 
YVOAA on the air for 10 days, around-the-dock operation, 
wit h three fu lly equipped stations. 

Contests 
The Helvetia 26 Contest 
1500 28 April to 1700 29 April 
All bands I· 8 10 28MHz, cw or phone. Excha nge RS/T plus 
serial QSO number (from 001). Swiss s tations will give their 
canton abbreviation as well. Each contact counts three points. 
Each stat ion may be worked once per band-either on phone 
or cw. The multiplier is the sum of canlons worked on each 
band-making a possible maximum of I 56. Certificates will be 
awarded to the leading station in each country or USA/VE call 
area. Logs should be posted no later than 30 days after the con­
test to: TM USKA, K. Bindschedler, H B9MX, Strahleggweg 
28, 8400 Winterthur, Switzerland. 

Apologies to GD4BEG whose score of 102,753 points in the 
1978 CQ 160 Meter OX Contesl was omiued from the results 
listed in December MOTA. This was, of course, a magnificent 
score and was world third and leading European total- in fact 
the highest European score ever in the contest. 

UK scores in th e 1978 Helvetia 22 Contest were given in last 
month 's MOTA. More complete details received from USKA 
also include mention of GW3HCL who obtained 1,944 points. 

Results o f the 1978 CQ WW WPX Contest appeared in 
December CQ and are as follows: 

G3FXB 
G4CNY 
G3YBH 
G4CVZ 
GM4GPN 
G5CEY 
G2AJB 
G4DMN 
G4DKT 
G3TOE 
GU3YIZ 
G4BBA 
GWSBI 
G4AHO 
G3TKR 
GM4ELV 
G3NT 
G801 
G3XFW 
GW3SLA 
GU4EDN 
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!All band) 

12BMHzl 

121MHzt 

(14MHzl 
13·5MHzl 

2, 101,440 points 
1,243, 143 

644,910 
315,462 
223,027 
201,432 

59,568 
566,754 
164,688 
136.017 
114,056 
57.096 
46,763 
78.446 
24,510 
37,170 
31,080 
'12.,572 
21,758 
58,529 

102,200 

EP2WR 

FB8XV 
FG7ASIVP20 
FW8AC 

HKOCOP 

J T1aG 

KA 1MI 

S8FXT 

SU10R 
SV1JH 

TR8AC } 
TR8GOC 
V P2DB 

VP20S 

ZD9GH 

ZF2CI 
ex.3a8CV 
6N2JHK 

QTH CORNER 
via GlJXE. R. S. Wilkinson, 55 Summergangs Drive. Thomgum· 
bald, Hull. 
via FSVU. J . Brunner. Savigne F-86400 Civrav. France. 
BP 444. Guadeloupo. 
via F6BWX. Mone C. Lecul·Freville. 38 Av des Villa de France. F 
88000. Eplnal France. 
via W9UCW. 8 . Bootho. RFD 1. Bell Rd. Minooka. 111. 60447. 
USA. 
via 18YGZ, P. Zamboli. Voa lstilUla 6. P. Monti. 1·84018 Sea fa ti, 
Italy. 
V18 WB lGXU. R. A . Kooylarz. 36 Manor Rd. Oakland. Cal, 06370, 
USA. 
via VE3DPB. 8 . C. Dekat. PO Box 137, Lyndon. Ont. LOR lTO, 
Canada . 
PO Box 138, lsmalia, Egypt. 
via DJ9ZB, F. Langner. C Kistnerstr 19. 7800 Freiburg, Breisgau. 
WGermanv. 

via WSRU, Delta DX Ass'n. Box 73. Metaire. la. 70004. USA. 

John Suatfull. Accountant General"s Office. Dominica. West 
Indies. 
Sheila Suatfull. Accountant General's Office. Dominica. West 
Indies. 
via ZS lZ. Stes·boro Garage, Kleine Drokenstein. 9628 Paarl. Rep 
of S Africa. 
YASME. Box 2025, Castro Valley. Cal. 94546, USA. 
lsec VP2081. 
via DC2JH. G. Krieoer. Bilker Allee 16, 4000 nusseldorf, W Ger· 
menv. 

RSGB QSL Bureau, G3DRN. 
30 Bodna nt Gardens. London SW20 OUD. 

In the multi-operator section (single-transmitter) GDSCGV 
came world tenth with 2,079,879 points. Other scores were 
G8JC (2,050,290), G BJCCL (66,930), and GU3HFN (58, 190). 
Certificates have been award ed to those listed in bold type. 

Awards 
Worked All Wes! A ustralian Shires Awa.rd 
Worked All West Australian Post Code5 Award 
For confirmed contact with at leas1 40 shires or SO different 
post codes respectively. The aw:i.rds arc issued by the \VIA (W 
Australia Division) and applicants should send proof of their 
contacts plus 10 ires or equivalent to Contest Committee C­
PO Box 6250 Hay Street, Perth 6000, W Australia. Funher 
stickers arc issued free. A map of W Aus1ralia showing all 
shires is available from the above address price S2 Australian. 

Uni,·ersity of Cape Town Award 
Available to all licensed amateurs and listeners. Applicants 
must log ZS IUCTas well as two other ZSI stations between 15 
February and 15 March 1979. Any modes or bands may be 
used. The award is issued by the Cape Town branch o f the 
SARL, and copies of logs (certi fied by two licensed amateurs) 
plus 10 ires, $ I, or RI , should be sent (before July) to the 
Award Manager, ZSI MO, PO Box 5100, Cape T own 8000, 
Repu blic of S Africa. (For details of ZSI UCT see " DX 
news"). 

The Gibrall:lr Am:ucur Radio Society ZB2BU Award 
Available to licensed ama1curs and lis teners who have 
worked/ heard ZB213U on three diffcrcm bands since 12 
January 1978. Any modes or bands arc valid. Send log details 
(not confirmations) p lus USA $3 or equivalent 10 GARS, PO 
Box 292, Gibrahar. 

T he ZB2 A ward 
T his will be available soon and is similar 10 1he ZB2BU Award 

. except that five different ZB2 staiions must have been worked 
or heard (on any bands or modes) since 12 January 1978. 
Application details are a~ for 1he ZB2BU certificate. 
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Allan Davidson VP9AO (leftl recently presented RSGS Pre.sident 
John Bazley, G3HCT, with the Bermuda 100 Club Award 
plaque. This is the fi rst Bermuda 100 Club Award to be achieved 

by an amateur outside the American continent 

Worked All Zone.~ (flvc band) 
Commencing 1 January 1979 an engraved plaque will be 
available from CQ fort hose who have worked all zones on the 
five bands 3 · S to 28MHz. There will be no mode endorsements 
and all contacts must have been made since l January 1979. An 
award will be available for 100 confirmed zones (on any com· 
bination of bands) and endorsement st ickers will be i~sued for 
each additional 10 zones. An honour roll will be kept of those 
with more than ISO zones con firmed. 

The Helvetia 26 Award 
This is a new award issued by USKA and is for those who can 
produce QSL cards confirming comacts with all 26 Swiss can· 
tons and half-cantons since I January 1979. Cross-mode and 
cross-band contacts are not valid. It is issued in three classes: 
(I) Telephony, telegraphy or mixed, (2) rtty, and (3) ssiv. QSLs 
must show clear evidence of the can ion where the station was 
located, and they should be sent, together with a signed list 
showing callsign, location, date, time, frequency band, and 
class of emission used for each con1ac1, to: Walter Bla1Lner, 
HB9ALF, PO Box 450, 6601 Locarno, Switzerland. The award 
is free but ires to cover return postage would be appreciated. 

The Hclvetin 22 Award 
T his is now being phased 0111 and replaced by I.he new cer­
tificate listed above. Contacts made between 15 April 1948 and 
31 December 1979 only arc valid now and applications must 
reach HB9ALF before 31 December 1980. 

T he USKA J ubilee Award 
To celebrate the SOth anniversary of the Union of Swiss Short 
Wave Amateurs. Con1ac1s made during the whole of 1979 with 
s1a1ions using the special HB7 prefix count for the award, and 
each of the 23 cantons must be worked but not via lerrestial 
repeaters. Different classes arc as follows: (I) Telegraphy, 
telephony, or mixed, (2) my. and (3) ssiv. The same three 
categories are available on frequencies above 144MHz. 
Application details arc as for the Helvetia 26 Award except 1ha1 
listeners may also apply, and they should be sent 10: USKA, 
PO Box l l, CH-8607 Seegraeben, Switzerland, before 31 
December 1981. The abbreviations used by the 23 cantons are 
as follows: Zurich (ZH), Berne (BE), Lucerne (LU), Uri (UR). 
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Schwyz (SZ), Obwalden/ Nidwalden (NW), Glaris (GL), Zug 
(ZG), Fribourg (FR), Soleure (SO), Basie (City+ Country, BS). 
Schaflliauscn (SH). Appenzcll (AR), St Gall (SO). Grisons 
(GR), Aargau (AG). Thurgau (TG). Tessin (Tl), Vaud (VD), 
Valais (VS), Neuchatel (NE), Geneva (GE). and Jura (JU). 

Guildford & District RS Diamond Jubilee Award 
Claimams must contact at least four members or the club be­
tween I March and 31 August 1979. Al least two differem 
bands must have been used, and no one located less than 50km 
from Guildford may apply. NFD and other contest QSOs 
coum. Send log details plus 20p or two ires to Mike Birch, 
G3KMO, "Sorrento" While Lane, Ash, Aldershot , Hams 
GUl2 6HN. Special endorsements are available for mode, 
mobile, portable, / MM etc. Special activity will be round daily 
at 2000 near 1,835, I, 935, 3,535, 3, 735, 7,035, 7,055, 14,035, 
14,235. 21 ,035, 21,235, 28.035 and 28,SJSkHz (the last being 
the club net on Mondays). Club members include G2s BBX and 
DBH; G3s ARM, GJ X, HTP, IAF, KMO, OLM, PGT, PJX, 
SYM, WAF, WHM, WJT, XON, XRP and ZOO; G4s AWY, 
BCY, BCZ, BHQ, CMG, CWP. CX Y, OWE, ECF and EEC; 
G5s OD and WP; G6s GS and NK; and 08s GS, MY, ACJ, 
DTH, EGG, FSZ. FUL, !DO, IQL and JMP. 

Islands-on-the-Air Awards (IOTA) 
Issued by Geoff Wa11s (of DX News Sheet) for confirmation of 
contacts with amateur stations located on islands throughout 
the world. An 18-pagc directory of islands (which also contains 
full details of the various awards available and or 1he IOTA 
silver cup) is available, price 40p, SI, or five ires from G . 
Waus, 62 Belmore Rd, Norwich NR7 OPU. An indication of 
the possibilities open 10 IOTA hunters is the fact that IT9JT 
(the only person so far to be awarded the IOTA cup for gaining 
all 12 IOTA awards) is 1hc first 10 have 300 IOTA 
islands/ groups confirmed. 

Band reports 
Conditions on the hf bands have been very patchy during the 
past month. However. even 28MHz has had some good open­
ings, and David Whitaker, BRS25429. notes that 219 countries 
have been reported on the band in UK dx columns during 1978. 
G3KSH would be interested 10 know whether ZL2MHF has 
been heard on 28.230kHz. 

The latest summar)' from GBKG says that during 1978 the 
mean solar flux rose by about 70 units, compared with 25 in 
1977. An interesting feature and one which has made for a 
generally good year was the fac.1 that no less than 60 per cent of 
1he annual increase was achieved in a single upward leap in the 
first 60 days of 1 he year. T he rest or t he year was rela1ivcl)• !lat 
and the annual mean or the 144 sfu was only exceeded by a 
significanl amount in September. October and December. 
December itself was generally a good month. the best condi­
tions being in the first 1 wo weeks, the solar flux value of 237 on 
12 December being the highest so far recorded this cycle. Al the 
end of the month the flux was again rising and passed the 200 
level on 31 December. 

The re-appearance of WWV on the 20M Hz channel provides 
much improved opportunities for copying the daily solar and 
geomagnetic reports as well as itself being a useful guide to 
conditions, while the Californian QRP beacon on 28,888kHz 
(W6!RT) has been audible for up to three hours on beucr days. 

Stations listed below in italics were using cw. 
1 ·8MHz. 0000 EP2TA, ISOI.. YN. 0300 YVTOB. 0700 \.'VSCG. 0800 W89 
OMC. 2100 VK6HD. '1200 JASDQH, JA6FB, 9HTAV. 

151 



3·5MHz. 0000 ,D;p2KS, FM7AV, JXSWT, ZB2, 9M2DW (QSL to 
DJ3HJ). 0100 CN, EASOH. 0200 EP2SL, FPSHG, UISFAL VPSIR. 0300 
PY2FOS, UMSNAF, W6, 9Y4NP. 0400 T l, YV1TO. 0600 W5XZ. 0900 
JA. 1800 ZL4KE. 2000 JR1CFG, 7X2KBS. 2100 JA6s BZI, CLG. UD6, 
UHB, WlFC, WBZF. 2200 AP2KS. 2300 VESMS, 4X4VL, 9K2EP. 

7MH2. 0000 7X4AN. 0100 OY5NS, 8P6. 0800 CT2, JA, N5VV (N 
Mexl , YV, ZF2CI. 0900 VP2LOH/MM (off St Vincent). W1-WO. 1100 
W2LT. 1500 HS1ABD, N6s RA,SS. 1600 AA7C, EA8CR, JAs 38ZC, 
7APU, UA9HCF, UMBNAP. VU2GW, W7FU, 4X4BT. 2000 VU2GO. 
2100 FOAHYI FG. 

14M H2. 0000 JA, KL7NA, W6-W7, 3Y5DO. 0800 C5AAO, H44LW. 
JA. KL7, TR8BJ, VK, ZL, 3D2UP. 0900 BV2B. DU9RG, KH6. P29.JS. 
1100VS6CZ. 1200AL7AC, VS6AK. 1300 KG6AJO. 1400 VU. 1500 KL7, 
YllBGD. '1ci'.l0 FBBXV. FR7Al/T, FR7BT, FWSAC. 1700 3Y5DO. 1800 
A6XJA. ZL lKK. 1900 FS7AS/ VP20, ZL. 2000 J3AAG. VP& PM, PR, 
905MA (ex-905JH). 2100 D4CBS, KAlNC, P29BH. 2200 J2BAI, 
KOAX/ DU2, XT2AT, ZD9GH. 2300 BV2B. CE9AI, HL9TJ. JA, VK9XW. 

21MHz. 0000 CRSAJ, JA, LU, VK. ZL. 1000 JA, VK, VS6, ZL, 
9X5PP.1200ZL4J0. 1500 ZF2C/. 1600W6-W7. 17000X3C0. 1800 VP2s 
AC, DAW, ZD7BW. ZF2AG, 3D6AC. 1900 FKSCR, FR7ZN, FY, HOSEA, 
J3, VP2M, W7, SH3JR, W60L/6Y5. 2000 WA3WHU/TJ. 

28MHz. 0800 JA, VK6, ZL. 0900 JA, VK, ZL. 1000 D68AD. 
KOAX/ DU2, SSFXT, VK, VK9XK, VS6, ZL, 9l1KB. 1100 A4XFE. 
A9XBD. EP, HP, STORK. VK, VS6, 9M2MO. 1200 HH2PW, KAlNC, 
VK. ZF2AG (QS L to NSAGl , 8P6, 9l1CA. 1300 FR7ZL. ZF2CI. 1400 
XElEFT. 1500 FYOEOL, PJSNUT, all W districts, XE, YSOGMV, 
W60l/6Y5. 1600 FPSHL, HH2LD, VP2DAY, W7, VE6. 1700 EL, OA, 
VE6-VE7. W6-WO. 1800 VE6-VE7, W1-W5, WS·WO. 1900 ZS3JJ, 
5Z4NH. 

Many thanks 10 lhe following for providing logs from which 
the above was extracted: G2CDT, G2HKU. G3GVV, 
GM3IAA, G3J MJ , G3KSH , G3LOL, GM3LYY, G3LPS, 
G4BYB, GM4C HX, G4EHQ, GM4ELV, G5HJ, BRSl7567 
and BRS3 1301. Thanks a lso to the writers o f the following 
news sources for information extracted: The Ex·G Radio ClufJ 

Aden 
Ascension 
Bahrain 
Bangkok 
Barbados 
Bermuda 
Bogota 
Buenos Aires 
C;iJ)tl Town 
Colombo 
CypfuS 
Dakar 
Oen vet 
Fai1banks 
Falklands 
Gibral1ar 
Hong Kong 
Honolulu 
Iceland 
Jama lea 
Lagos 
Las Palmas 
Lima 
Los Angele.o 
M alia 
Mauritius 
Mexico 
Moscow 
Nairobi 
New Delhi 
New York 
Osaka 
Perth 
Rio de Janei ro 
Satisbury 
Seyehelles 
Singapare 
Suva Isl 
Suva Ol 
Sydney Isl 
Sydney Ill 
Teheran 
Vanc.ouver 
Wellington Isl 
Wellington "1 

HF propagation study 
Predicted hpfs I MHz x 101 for February 1979 

GMT~ 00 02 04 06 08 10 12 14 16 18 20 22 24 
199 185 172 354 534 524 498 516 475 360 274 223 199 
274 249 213 187 422 578 524 514 498 450 364 319 274 
173 173 150 350 522 500 487 497 465 326 225 197 173 
136 129 125 329 473 534 521 470 371 243 174 148 136 
249 234 200 174 199 305 521 521 497 455 371 295 249 
224 199 174 162 162 248 472 509 484 448 373 267 224 
237 224 194 174 181 219 462 521 491 448 373 286 237 
263 242 223 193 275 399 451 4n 47!! 449 365 308 263 
262 218 182 194 408 445 465 473 444 437 348 299 262 
164 161 139 300 497 528 486 48.9 401 299 21 l 17!! t64 
152 158 140 2n 474 sto 475 487 441 323 229 186 152 
274 249 213 187 422 578 524 521 498 450 364 319 274 
199 162 144 138 149 162 174 336 448 385 299 224 199 
101 168 162 1ao 199 211 224 230 225 249 200 200 191 
263 242 221 183 271 373 425 450 475 449 362 308 263 
143 128 117 105 241 356 348 348 324 284 204 164 143 
126 101 125 299 428 497 421 322 249 195 150 126 126 
187 162 150 173 199 169 157 126 114 249 200 200 187 
126 101 94 100 155 274 332 328 310 242 158 124 126 
224 199 174 166 164 219 398 509 484 448 360 270 224 
272 249 200 196 Sto 585 511 520 498 449 360 319 272 
224 205 181 161 301 489 489 479 456 402 315 256 224 
255 232 213 181 202 220 487 522 498 449 373 298 255 
199 162 144 138 149 157 157 237 423 373 274 21 1 199 
140 133 121 152 366 4L/ 403 403 376 294 208 174 140 
213 188 176 336 404 478 478 47!! 440 373 299 237 213 
211 174 155 149 149 176 225 449 472 422 323 248 211 
108 102 103 177 354 422 422 415 362 229 166 125 108 
229 200 182 323 525 4n 489 St< 498 398 307 249 229 
150 139 125 347 479 498 473 422 323 221 187 157 150 
211 176 158 152 149 181 364 472 472 422 323 248 211 
172 171 172 223 385 395 263 205 176 164 152 150 172 
153 1ss 138 360 402 389 364 326 321 215 208 m t63 
265 243 223 183 291 463 500 475 475 449 365 310 265 
248 225 187 285 450 477 498 519 491 423 322 274 248 
228 187 174 300 459 4f,() 482 463 432 370 284 228 228 
150 139 125 347 479 534 501 474 409 251 187 157 150 
187 192 192 197 248 373 434 384 298 219 194 187 187 
V4 256 206 187 277 312 293 256 237 281 289 290 274 
126 101 125 299 407 366 338 342 290 219 150 126 126 
255 230 215 177 220 279 22• 200 173 195 274 298 255 
164 161 139 360 497 524 473 503 422 2n 208 178 t64 
187 162 144 162 ISO 174 199 187 286 312 213 200 187 
187 1ao 1so 211 373 356 373 30'.> 274 206 168 163 187 
267 243 219 181 270 243 187 150 176 244 288 295 267 

Bands recommended are 1liose betw een hpf and half hpf 
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Magazine (W3HQO), DX News Sheer (Geoff Walls), Long 
Skip (VEIAL/ 3), the Wes/ Coast DX Bulle1in (WA6AUD), 
DX'press (PAOTO), and CQ Magazine (WlWY). 

Please send all items for April issue lo reach G3FKM no later 
1han 10 March , and for May by 3 April. 

Propagation predictions 
Winter conditions in 1he ionosphere come slowly to an end during 
February. Days lengthen and towards the end o f the month 14 to 
28MH2 will remain open longer than in p revious months. Traffic with 
western North America will not be certain on 28MHz but all continents 
will be heard, even if at times for very brief periods. On 21 MHz traffic 
with all continen1s will be possible. 

The improving spring-time conditions will be most noticeable on 
14MHz; during the laner ha lf o f the night conditioins will be markedly 
better than in previous monlhs. However, only in April w ill this band 
revert 10 being the main night-time dx band. If, during the coming ARAL 
DX Contest the F2 mufs a re above the monthly average, there will be 
chances of USA dx during the first two to four hours of the latter half of 
the night. 

Conditions on 7 and 3·5MH2 w ill change little from those of January. 
Traffic with the USA will probably be possible from a few hours before 
midnight, and on 3·5MHz from about three to four hours before sunrise 
until dawn. 

The provisional sunspol number for November 1978 from the Swiss 
Federa l Observatory was 96· 6. Periods of intense solar activity occurred 
during the first and last weeks of 1he month when the highest daily 
number recorded was 129. The predicted smoothed numbers for March, 
April and May are 136, 139 and 141 respectively. 
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( council 
proceedings 

A brief report of the Council meeting held on 
16 November 1978 

Present: Or 0. S. Evans (President, in the chair), Dr E. J. Allaway, 
Messrs J. Anthony, P. Balestrini, J. Bazley, P. F. 0. Cornish, T. P. 
Douglas, F. D. Hall, W. F. McGonigle, B. O'Brien, W. A. Scarr, R. F. 
Stevens, G. M. C. Stone. C. J . Thomas (members of Councill. Mr A. 
W. Hutchinson (editor) and Mrs H. M. Allin (minutes secretary). 

Apologies for absence were received from Lord Wallace and Messrs 
0 . H. Adams. D. J. Andrews, C. H. Parsons and 0. A. Evans. 

Financial report 
Mr Comish made some final comments on the annual accounts which 
had been published with the November issue of Radio Communication. 

He added that the auditors' management letter had now been 
received and included only minor points, which would be discussed with 
the general manager and accountant. 

General manager's report 
This had been circulated to Council, and it was noted with pleasure that 
the Society's nett membership was now 22,008, an increase of 1.000 in 
six months. It was therefore probable that the increase for the current 
financial year would exceed that of 1,362 in the previous year. One sign 
of health was that the rate at which members were leaving the Society 
has dropped slightly. 

The general manager also reported on experience to date with the 
identity card system. Minor problems were being dealt with. 

The expected move o f the packing department into the basement will 
take place early in the new year. after the Christmas book rush. 

A report on the effects of the spread of delivery of Radio Communica· 
tion was referred to the Finance & Staff Committee for consideration. 

Awards 
It was agreed unanimously that Lord Wallace of Coslany be made an 
Honorary Member of the Society. 

It was also agreed unanimously that Mr G. R. Jessop, GGJP. be 
awarded the Founders Trophy for services to the Society. 

Review of committee business 

Education 
Mr Anthony reported on arrangements being made for this year's 
Science Museum lecture. 

He also spoke of a meeting of some of the commiuee members at 
Leicester. where the new RAE syllabus was discussed. He asked Coun· 
cil's views on the possibility of holding a similar meeting, or weekend 
seminar, to be held next year. The President asked Mr Anthony to put 
this proposal in writing, setting out details of expenses etc. 

Finance Et Sreff 
It was confirmed that most of the ouistanding honoraria for 1977 had 
now been dealt with and that the remaining payments were in hand. The 
committee would recommend the rates for 1978. 

Or Allaway reported that the 1979 Presidential Installation would be in 
Edgbaston, Birmingham, and that tickets would be f2 (single) and £3 
(double I. 

HF Contests 
No comment. 

IARU Working Group 
Mr Stevens gave a detailed account of the Special Preparatory Meeting 
for WARC, held in Geneva and attended by 740 delegates from 92 coun· 
tries. The IARU had held a reception at which 150 delegates, including 
(for the first time) those from the People's Republic of China, had been 
present. 
· The President reported on the very successful GI/ El convention held 

in October. and extended his thanks to Mr and Mrs McGonigle for their 
hospitality. He also reported on his recent trip to the USA. which had 
incorporated visits to ARRL HQ, Microwave Associates. arod a 
convention. 

Mr Douglas asked if it was yet known which country would act as 
host for the next IARU Region 1 Conference. Mr Stevens replied that he 
was still waiting to receive details of the likely cost of holding the con· 
ference in Monaco. 
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) 
lntnrfe1ence 
It was noted that BREMA had confirmed to the general manager that 
the Society's representative was invited only to meetings when his 
presence was felt to be necessary. It was decided that the general 
manager should write again to BREMA. asking that a full·time 
representative of the RSGB be appointed. 

Mobile Et Exhibition 
Mr Balestrini said he hoped to have a full report on the Leicester exhibi· 
tion available for the next meeting. 

Membe1ship Et Represencerion 
Mr O'Brien reported that he was preparing a paragraph for Radio Com· 
munication on reduced and waived subscriptions. He agreed to report 
back on a suggestion for badges to indicate years of membership. 

Council approved the suggestion of providing special badges for the 
26 OSL Bureau sub-managers. 

The question of a 1979 RRs' conference was raised. It was agreed to 
await final figures involved with the 1978 conference before making a 
decision. 

Microwave 
Concern was expressed at an item in recent VHF Commillee minutes 
regarding 1,296MHz repeaters. Or Evans asked for an assurance that 
such matters would be referred to the Microwave Committee. 

Dr Evans confirmed that the commillee had accepted responsibility 
for next year's IEE lecture. 

Telecommunications Liaison 
A discussion in connection with the President's reception being held on 
30 November took place. 

VHF 
Council co·opted Mr M . Appleby, G3ZNU, on to the committee. 

Mr Douglas reported on the licensing of Phase 3 uhf and Phase 2 vhf 
repeaters; arrangements for the IERE Conference; and new awards 
based on the OTH locator system. 

Mr Stevens reported on a letter he had received from AMSAT UK 
regarding the use of Im and a.m. on 145· 8- 146MHz, which was causing 
some concern. The use of this frequency segment for satellites had been 
negotiated by Mr P. Gowen. G310R. at the 1978 Region 1 Conference. 

Mr Balestrini said he had also had a letter from AMSAT. Raynet had 
use of 145·8MHz on a shared basis, but it was not widely used by them. 

It was agreed that Raynet use of this frequency would be gradually 
reduced. 

VHF Contests 
The committee requested Council's approval to permit foreign members 
or non-members to enter the 10GHz cumulative event, and for the 
meteor scatter event to be open to all Region 1 stations. It was recom· 
mended that the relevant rules normally applied to these two contests be 
waived. 

Mr Stevens said that the rules should be suitably framed to exclude 
non·RSGB members in the UK. 

The recommendations were agreed unanimously. 

Membership and representation 
It was resolved: 
Ii) to accept reduced subscription from 1B members; 
(ii) to waive the subscription of one member; 
(iii I 10 grant affiliation to: Blackwood & District AAS, Newport, Gwent; 
Ciba Sports & Social Club, Radio Section, Horsham, W Sussex; Ex· 
mouth ARC; Humberside Repeater Group; Racal Communications (RSI, 
Warrington, Cheshire; Swipe VHF OX Association, Aberdeen. 

Some discussion took place on the Swipe VHF OX Association, and 
the M & R Committee would investigate this; 
(iv) 10 grant life membership to two members; 
M to appoint Mr P. H. Hudson, GWJIEQ, as regional representative for 
Region 11; 
(vii to appoint the following area representatives: G. L. Adams, G3LEO; 
P. J. Brooker. G3WXC; A. B. Langfield, G310A; E. A. Perkins. G3MA; 
G. W. Perkins, G3V1J. and J . R. Simpson. G3CAA. 

Correspondence 
The President said he had received a letter from Mr 0 . Adams, 
GW3VBP, who had been co-opted on 10 Council for Zone E for 1978, 
expressing his regrets that he was unable to stand for Council in 1979 
due to the difficulty of attending week-day meetings. 

Headquarters station 
Mr Thomas spoke of the TS820 and the FT225RO recently presented to 
the Society's headquarters station by Lowe Electronics and South 
Midlands Communications respectively. The President said he would 
write to these companies and express Council's appreciation of their 
generosity. 
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NEW RSGB PRESIDENT INSTALLED 
T HE installation of the Society's 45th President, Mr John 

Bazley, G3HCT, took place on 13 January 1979. The 
venue, at the Warwickshire County Cricket ground in Birm­
ingham, again proved popular, with about 100 people anen­
ding. The weather had made travelling conditions poor, with 
snow, ice and freezing fog being reported en route. Petrol 
shortages had also kept a number of guests away. 

Members and visitors were greeted by Lhe regional represent­
ative, Henry Pinchin, GJVPE. Special guests included the 
High Bailiff of the Manor of Henley in Arden, and his wife; 
Prof and Mrs R. M. Browne; Mrs Martin; Mr Swetnam; Mr P. 
Rowley of Eddystone Radio Ltd, and Mrs Rowley; and Mr R. 
Williams of the Midlands Telecommunications Region HQ. 

The bad weather played a significant role in the short formal 
section of the evening. Dr D. S. Evans, GJRPE, last year's 
RSGB President, had fallen on the ice during the previous day 
and had broken his ankle. He was therefore unable to be pre­
sent to instal the new President, by presenting him with the 
presidential chain of office, but Past-President Cyril Parsons, 
GWSNP, stepped in at short noiice to perform the ceremony. 

In introducing Cyril Parsons , the Council member for Zone 
B, Jack Anthony, G3KQF, welcomed members and guests, and 
explained that Dain Evans was unable to allend because of his 
accident. 

Before formally installing the new President, Mr Parsons 
said: 

"Mr High Bailiff, ladies and gentlemen. It was my great 
privilege to carry this emblem (referring to the presidential 
chain of office), on which are some of the most famous names 
in radio, around my neck in 1975. 1 think tonight's inscallation 
creates a precedent, inasmuch as 1 am making, if you will 
forgive the play on words, a president for the second time, and 
1 am sure there is no more worthy person to hold this office. 

"I have known John for a number of years: I know his en­
thusiasm; I know his energy, and I am sure that he will carry 
this (chain of office) around with him. Probably, like myself, 
he will consider it a bit of a nuisance when the year gets well ad­
vanced, but he will carry it with distinction, and I w.ish him 
well." 

Cyril Parsons speaking before installing the new President 
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The newly·installed President addressing the gathering 

After thanking GWSNP for performing the ceremony, che 
new President said: 

''Mr High Bailiff, ladies and gentlemen. It is indeed a 
pleasure 10 see so many people here tonight, particularly in 
view of1he troubles we have had; not only with the weather but 
also with the petrol shortage, particularly in this area. 

"First of all, I would like to convey, by David Evans, our 
general manager, our good wishes to Dain Evans, and sincerely 
hope ii won't be too long before he's fully active again. It is a 
very great pity that he isn't here with us tonight, parcicularly in 
view of the terrific amount of work that Dain has given to the 
Society in the past 12 months, and I think it will be many years 
before we have a President who can devote so much time 10 the 
benefit of us all. 

"Over 30 years ago, on joining our Society, I never imagined 
that I would be a sked to accept the honour of being your Presi­
dent for 1979. This presidential chain records the names of 
many great men who have made enormous contributions co our 
Society and to the technical development of radio. I intend 
during che next 12 months, to do everything within my 
capabilities to uphold the traditions and the examples set by the 
previous presidents of our Society. 

''Tonight, ladies and gentlemen, I would like to issue a 
challenge. During the past 50 years we have seen giant strides 
taken in the field o f communications-the introduction of 
solid-state devices, miniaturization, satellite communication, 
to name but a few-but to me there is an underlying trend 
towards commercialization that I personally regret. Amateur 
radio is, and must remain, a challenge, and to the newcomer 
the quickes t way of quenching the firs t spark of interest is to 
quote the price of a modern transceiver. We must produce for 
these newcomers, either through the pages of Radio Com­
munication o r by other RSGB publications, details of easily 
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constructed and simple equipment. This challenge is directed to 
all our members. 

"Requests for such articles have appeared from time to time 
in Radio Communication but, I regret to say, with very little 
useful response. I understand from Roy Stevens, chairman of 
the Technical & Publications Committee, that if a brief outline, 
with circuit diagrams and photographs, of equipmem designed 
and buih by members is submitted to that committee, they have 
the resources to get suitable articles written up for publication. 
The challenge has been issued and I would like to see a positive 
response within the next 12 months. We have within our 
Society the technical expertise which, for some unknown 
reason, we just seem unable to tap. 

"This year, in the latter part of September, we shall see the 
opening of the World Administrative Radio Conference in 
Geneva-WARC 79-where, to quote Mr Butler, the Deputy 
Secretary General of the ITU, 'WARC 79 will come forward 
with a new treaty which will govern the planning and operation 
of radio communication services well beyond the year 2000'. 
Negotiations have been taking place for several years between 
our Society and the H ome Office in preparation for th is con­
ference, and I would like to record our appreciation of the sym­
pathet ic attitude taken by officials of the Home Office during 
these discussions. Each one of us can still contribute towards 
WARC 79 in a number of ways: 

by setting an example at all times by operating intelligently 
and politely; 

at every suitable opportunity poini out the service that 
amateur radio gives 10 society; and 

encourage new members to join our Society, so that, during 
discussions, we can truly say that we represent the 
majority of radio amateurs in this country today. 

"Now to turn to more personal matters. I have a very 
pleasant duty to do tonight, for we have with us our three new 
Council members, and if they would be good enough to come 
forward I would like to present them with their badges of 
office-alphabetically, Robin Bellerby, Les Hawkyard and 
Graham Knight. 

"When I first drarted my notes for what I was going to say 
and do tonight, I had no idea of the significance which the next 
item would really have. J thought it would be rather a nice idea 

G3KSH receiving h is pennant for having travelled farthest to the 
installation 
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to present a pennant 10 the person who has travelled the far­
thest to be here tonight, excluding Council members and 
members of the staff. According to the adjudicators who have 
been checking everybody in, that person is G3KSH. Now, I 
don't doubt their accuracy, but whenever we do this sort of 
thing there is always somebody who says 'Ah, bu1 I travelled 
farther'! Well, in this case ladies and gentlemen, my decision is 
final! 

" I would like to thank you a ll for coming 1onigh1, and some 
of you, I know, have travelled quite long distances in very dif­
ficult conditions. I would like to thank all of the members and 
s1aff who have contributed to the arrangements tonight, and 
made what, to me, is a very successful evening. 

"And finally, may I wish you all. al the conclusion of this 
evening, a safe journey home. 

"Thank you." 

The President then read greetings 1elegrams, among which 
was one from "Jumbo" Godfrey, ZLI HV, the president of the 
New Zealand society NZART. 

The brief formal installation ceremony was followed by an 
excellent buffet reception al which those present were able 10 
meet and enjoy Lhe company of old and new friends. D 

[ obituaries ) 
The Society records with regret the deaths of the following radio 
amateurs: 

M r H. K. Basterfield, G4MJ 
Ken Bas1erfield. who died on 28 November 1978, had been an 
enthusiastic radio amateur since before the second world war and was 
very act ive on the hf dx bands until he was taken ill two years ago. His 
callsign appeared in the OXCC Honour Roll for many years, and he was 
very proud of his honorary membership of the Ex·G Radio Club, in 
whose activities he always took great interest. 

M r G. Buckland, G3CHM 
Graham Buckland died on 11 November 1978. aged '57. He was well 
known in the S Manchester area on the hf bands and 144MHz, and was 
a member of the RNARS. 

Mr N. T. Gwynn, GU4BSI 
Bob Gwynn. who died on 21 September 1978. was a member o: Guern­
sey RAS and, although he was licensed rather late in life, was an 
enthusiastic amateur. 

Mr C. Kretschmer. WA2JZU 
Charles Kretschmar. who died on 3 September 1978, was a keen dx 
operator, and had regular skeds with many British and Continental 
stations. 

Mr E. R. Robson, 5Z4ERR 
Robbie Robson, who died recently. had been an act.ive amateur in 
Kenya for many years, with many friends in Britain and throughout the 
world. He was patron of the Radio Society of Kenya. 

Mr A . Staples, G3XZ 
Albert Staples died on 25 November 1978, aged 74. He had been an 
amateur since before the second world war and was active until shortly 
before his death. 

We have also been advised of the deaths of: 
M r J . M . Ackland, RS36446: 
Mr C. A. Harley. G2ACC. on 5 November 1978. 
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C your opinion ~ 

WHAT IS A OEMONSTRATION7 

The Editor 
Radio Communication 

Sir-I must. on behalf of myself and the Sutton Coldfield RS, accept the 
challenge of "Current Comment" in your September 1978 issue, and 
defend, I quote;, " ... the Tony Hancock image of bungling in· 
competence • .. 

Someone. I cannot remember who it was, once said, "There is no 
such thing as bad publicity", and in our experience. from speaking 10 a 
great number of visitors to our twenty·first anniversary exhibition, the 
point was proved. Tony Hancock turned out to be a common talking 
point and started conversations which ended with a conducted tour 
with non-technical, no-jargon type of explanations of the displays. All 
the visitors I spoke to appreciated that Tony Hancock was "larger than 
life". but this started a conversation about amateur radio, and then It 
was up to us to show the difference between the imagery and the real 
thing. 

We must not be insulted by references to "bread puddings". "darling 
pa valves", or "a bob for the meter". We must capitalise on it. We must 
show ourselves. as per the dictionary definition of "amateur". to be 
"those whose interest is in the love of a subject". as opposed to the con­
cept of amateurish. We should explain our interests in plain English. You 
know what "pse OSL mani tks fer OSO 73 OM GL GN . . . AR" means, 
so explain it in the Queen's English, and, more important. the reason for 
the abbreviations. 

With reference to GBAKX's last sentence, I can make some observa· 
tions and suggestions for clubs: 

Make sure that you have at least 90 per cent of your members' support. 

Form a sub-committee of enthusiastic. hard-working and reliable 
members- three or four are enough - and liaise with the club's manage­
ment committee with reference to general policy and spending money. 

Spend eight months on arranging the show-not forgetting details like 
the table coverings, the posters (which should contain a minimum of 
words- people haven't the patience to read long screeds), the public 
liability and all risks insurance. the station equipment-with alternative 
plans in case of failure. and the screened-off area for exhausted 
operators to sit down and refresh themselves out of the public eye. 

Approach the exhibition concept with the eyes of a profes­
sional - nothing must be just "good enough"; It must all be very good. 
In station operating, demonstrate RS S9 signals only. Yes, I know we 
can understand I?) an RB .. . on 10 metres using a questionable A3j at 
R4S1, but we are trained operators- if you do not believe me. read your 
licence! The general public's ears are not tuned to "fine business dear 
friend, pleece OSL Box ... " 

Have some electronic games and gimmicks, constructed by your junior 
members. for little (and sometimes big) fingers to touch. It saves the 
TS820 from damage. 

Think out what vou would like to see at an exhibition/demonstration . 

Accept the challenge! The experience can be overwhelming, but 
when you close the doors at the end of the final day. you can look back 
with satisfaction in the knowledge that the ettort was worthwhile, and 
that a visitor who knew practically nothing of amateur radio has seen it 
in action and has been convinced that Tony Hancock was a joke in ex· 
actly the same way as his "losing an armful of blood". 

V. Sutton, G3GLO 
Chairman, Exhibition Sub-committee, Sutton Coldfield RS 

Sir - Referring to the "Current Comment" item " What is a demonstra· 
tion", we of the Horndean & 0 ARC have tried to make our demonstra­
tions mean something to the general public on two occasions with the 
following idea. 

We have a large map of the UK (it could be of Europe or the world, 
depending on the expected range of contacts) and through a hole in the 
map at our OTH we bring a pair of thin wires with a small lamp attached 
and equipped with a pin, so that the lamp can be pinned to the map at 
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the OTH of the station with which we are in contact. We arrange for the 
wire to be kept taught, so that it marks a straight line between us and 
the other station. and the lamp flashes to attract attention. 

On completion of a OSO. we stretch a piece of coloured cord over the 
path now vacated by the w ire and fix a small flag at the remote end of 
the cord showing a serial number. At the side of the map we have a list 
of completed contacts, each with its appropriate serial number and brief 
description of location. 

Above the map we have a brief explanation of what it all means. 
So. we progress through the demonstration with an increasing 

number of cords and listed contacts on the map, and the flashing lamp 
showing the location of the contact in actual progress. 

APPALLING "GOINGS ON" 

The Editor 
Radio Communication 

J . Harwood, G3WLY 

Sir - Having been a radio amateur for just a shade over 40 years. and 
writing as one who has had an incurable leaning towards dx for all of 
that time, I feel compelled to express my unhappiness about some of the 
appalling "goings on" on the bands of late. 

We have had the obscene jammer of "G" origin on the top end of 80 
who has got away with it for far too long. How does he do it without 
everyone in the neighbourhood knowing? 

Bob Treacher in SWL news referred to the HZ1BS/8Z4 shambles. 
This was a well -meant dxpedition organized by real amateurs who just 
did not know to what depths behaviour on the bands has sunk. I felt the 
deepest sympathy for Saleem. OE6EEG, who must have suffered 
agonies of frustration and disappointment at everything that happened. 

John Allaway also referred to the G3RCA situation, and one could 
quote dozens of others. not least the GW4ELI " obituary". 

What has come over this hobby of ours? I feel we are being swamped 
by sheer numbers. too much power and an absolute obsession to "work 
it no matter what; and if I can not, nobody will" . 

I like dx, bul I do not blow a gasket if I do not work a new country 
today- there is always tomorrow. At least let us here in the UK set a 
standard of which we can be proud. 

R. Small , G3ALI 

CotJJJcJJ.. 
PL.At/ ti 111& 

Off/CE. -h/tJil)l~t£5, • 

"What sort of aerial did you have in mind?" 
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C contest news~ 

November 1978144MHz CW Contest results 
This contest was not so well supported as in 1977, although conditions 
were better, with 24 entries against 29. The difference between the 
RSG8 contest 2000 to 0100 and the Marconi Memorial IARU 24h event 
again caused much comment. The overall winner, G3POI, only worked 
one G and one GJ station compared with 28 Dls and 19 PAOs. 

G38DQ commented. "Try to coincide next year's event with the other 
contest but do not lengthen the R SG B one; five or six hours is enough 
at a stretch for a single operator:· This is the nub of the problem, and 
for this year the committee is considering holding the RSGB event on 
Sunday only, but this will not solve the incompatibility. Contest en­
thusiasts are therefore invited to write to G3FZL with views on whether 
the RSG8 event should coincide entirely with the IARU event. If so, 
should there be an off period, say during the night? Or is there any other 
way to deal with the problem? As a reminder, the IARU Region 1 
Marconi Memorial contest organized by the Italian society ARI runs 24h 
1600 to 1600gmt on the first weekend of November. In the UK this often 
coincides with bonfire night celebrations I Saturday evening) and 
sometimes the Leicester show. Thus a Sunday·only contest may be 
preferred, although this will still of course not match the Region 1 event. 
So, please, what should we do in 1979? 

With the exception of the above problem, all participants enjoyed the 
contest, especially as conditions were very good into central Europe. 
The winner will be awarded a certificate. Entries for the Marconi 
Memorial contest made through RSG8 were received from G3NAQ 
(Harwell ARC) 53,449 points 1154 QSOsl. G3YYF/ P 19,928 points (79 
QSOs) and G3FPK 6,644 116 QSOs). The scoring system is one 
point /km with QTH locator only being exchanged. These entries were 
used as check logs in the RSGB event. G3FZL 

Po an Call sign Points QSOs ORA Beet dx Km 

1 G3POI 1,271 70 AL51g DM2CSBf P 813 
2 GW3WOHIP 1.172 63 YM44d F6BULI P 997 
3 G4DGA 1.061 91 ZL58b F6BUUP 735 
4 G3NNG t.043 87 Zl23f DKOVL 850 
5 G3BOQ 954 66 AK04f DLlJF 730 
6 G3LCH/ P 863 78 ZN71h F6BUL/ P 965 
7 G3YYFI P 788 70 AK03d F6BULI P 670 
8 G4DLB 695 59 ZM73j DLOGTI P 1.017 
9 G4APL 552 52 ZL60i DLOEP/ P 725 

10 G4DZW 544 52 YL66d DLOEP/ P 1,010 
11 G4GRG 476 20 ZM31b DJ7HCI P 880 
12 G2BLA 407 41 ZL20h DJ9MHI P 727 
13 G3SCZ 382 50 ZL45c DL7WX m 
14 G4FRE 276 27 ZM33d DLOSO/ P 58S 
15 G5UM 238 35 ZM35b F6AJI 531 
16 G3UYM 210 16 ZLO!lc DKOVL 725 
17 G4GGV 203 29 ZL37g H89AMO 725 
18 G4AYMIP 193 23 ZLOlj DKOBN/ P 663 
19 GUJHFN 1n 19 YJ48g GMJWOJ/ P 600 
20 G4EGG 157 19 YNJ8e G3ZPJ 421 
21 G2DUP 150 14 XK35d ON4YZ 650 
22 G2WS 130 20 YL56h DLOSO/ P 720 
23 G4GHS 88 16 YN46e ON4YZ 612 
24 G3XBM 81 11 AM52j DL9SGA 485 

June 1978 M icrowave Contest results 
It is a great pity indeed that this once popular contest has slumped 10 
such low depths. It cannot be said that the very low entry last year was 
due to any special reason, as it has now happened several times. 

Following much discussion, it has been decided that as this contest 
no longer matches the requirements of modern microwave operating. it 
will be discontinued. It will be replaced by a new event. to be run con­
currently with the 10GHz Cumulative Contest, and it is hoped that this 
will stimulate greater activity on the intermediate bands. 

Congratulations to the winners. the Vectis Wireless Group, 
G3KSU/P, and to the band leader on 2·3 and 3·4GHz. GSADC/ P, both 
of whom will receive certificates. G3WDG 

Posn 
1 

Callsign 
G8AOC/ P 

2·3GHz 
Points QSOs 

140 3 
Best dx 
G3EEZI P 
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Km 
152" 

Posn 
1 
2 

Callslgn 
G8AOC/ P 
GBAGN/ P 

3-4GHz 
Points QSOs 

76 1 
17 1 

lOGHz 

Best dx 
GJEEZI P 
GBHAJ/ P 

Km 
152" 
17 

Posn Callslgn Points QSOs Best dx Km 
1 G3KSU/ P 579 10 G3VPF/ P 89 
2 GSAGNI P 28 2 G8HAJI P 17 
3 GBADC/ P 12 2 G&UOI M 6 
4 G3AHO/ P 9 2 GBAXEI P 7 

•indicates one·way QSO. 
Check logs from G3JVL and GJNRT are gratefully acknowledged. 

1978 10GHz Cumulative Contest results 
Activity during this contest was slightly higher than last year. with quite 
a number of new callsigns appearing in the logs. The character of the 
contest was entirely different. however, with less than 300 points 
separating the top six stations. 

The regular activity which this contest provides was welcomed by a 
number of stations. who remarked that it gives the opportunity for im­
proving both operating techniques and equipment performance. There 
seems to be a tendency for the newer stations to operate alongside the 
old hands; while this decreases the number of different paths anempt­
ed, it does provide an excellent opportunity for gaining experience. 

It is encouraging to see an increase in fixed station operation. The 
results show that the disadvantage of a fixed site can be offset to a large 
extent by lhe use of high·power equipment. 

Also most welcome is the growing activity in France, which led this 
year to several cross-Channel contacts being made. This contest will be 
open next year to non· RSG8 members operating outside the UK, and 
the rules will be circulated to the foreign journals, in the hope that the 
contest will attract a wide entry. 

Congratulations to the winner. G3JHMI P, the runner-up. G4DDK/ P, 
the leading fixed station, G3JVL. and to the highest placed station who 
has not won a certificate before in this event. G88DJ/ P, all of whom will 
receive cenificates. G3WDG 

Posn Callsign Points QSOs Best dx Km 
1 G3JHM/ P t,174 22 F6DLA/ P 116 
2 G4DOK/P t,161 17 G3NKL/P 134 
3 G8BDJI P 1,031 16 F6DLA/P 138 
4 GBGKVI P 940 16 F3LP 138 
5 G3JVL 926 27 FOAKD/ P 131 
6 G8ANZ/ P 901 14 G8BTY/ P 98 
7 F6DLAI P n1 7 G3VPF/ P 230 
8 G3FYX/ P 651 10 GSBTYI P 108 
9 G8DIC 590 20 FOAKD/ P 131 

10 G31FF/ P 381 13 GSBDJI P 50 
G3WOGI P 360 6 G3KSUI P B6 

1t G3ZMEIP 344 6 GBAXEI P 106 
12 G3AYJI P 280 6 GBANZIP 70 
13 G4ETU/ P 211 8 G3KSU/ P 67 
14 G2DSPf P 197 7 G3KSU/ P 67 
15 GJYGFI A 110 1 G3JVL 110 

1978 SSB Field Day results 
Although G4DAA/ P again won this contest, the margin between first 
and second place was narrowed considerably. Will G4AAX, GU3HFN, 
G3WAS or G3RAC hit the top spot in 19797 

During the event the weather varied enormously across the cou_ntry, 
some groups reponing a warm, pleasant weekend, others complaining 
of continual rain throughout the operating period. All the comments 
received will be put to the HF Contests Committee, but two points 
appear in several of your letters; the clash with vhf contests, and a re· 
quest from the smaller groups for a restricted section. 

Many thanks for your support and suggestions, and may the weather 
be more evenly distributed across the country this year. 

Equipment 
G4DAA. TX: FLDXSOO, S8401, FLDX2000. KW1000. 

RX: FRDX400, S8301. 
Antennas: 2·el quad at 60ft for 14, 21. 2BMHz; dipole for 
3·5 and ?MHz. 

GU3HFN. TX: FT101 8, FL2100. 
RX: FT1018. 
Antennas: 4·el triband Yagi, W3DZZ. 

G3WAS. TX: T4XC, TS520, S8220. 
RX: R4C, S8303, 75$3. 
Antennas: TH3 at OOft , delta loop, 3· 5 and ?MHz. 

G3RAC. TX: FT101B. FL21008. 
RX: FT1018, FT100. 
Antennas: quad 14. 21, 28MHz; dipoles 3· 5 and 7MHz. 
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Posn Group Callslgn Points 
l Channel Group G4DAA/ P 1,524,970 
2 Gucmsev ARC GU3HFNI P 1,485,100 
3 Lichfield G3WAS/ P 1,382,350 
4 Racal G3RACI P 1, 124,450 
5 Kent G3RCV/ P 714,420 
6 Southgate G3SFG/ P 686.700 
7 Nottingham G6CW/ P 616 ,980 
8 Crawlev G3WSC/ P 577,095 
9 Northumbria G4AAXI P 570,950 

10 Shelford G3FJEI P 432,250 
11 Torbay G3NJAI P 358,020 
12 Ipswich G4CFl / P 331,200 
13 Worthing G3WOR/ P 311,200 
14 Reading G5KV/ P 3:>9,400 
15 Pon Talbot GW3EOP/ P 3)9,050 
16 Wh~e Rose G3XEP/ P 275,870 
17 Soulh Birmingham G30HM/ P Zl6,965 
18 Oxford UniV1Jrsity GW4BUO/ P 187,720 
19 Derby G20J/ P 181,525 
20 Bromsgrove G3VGG/ P 157,500 
21 Clifton G3GHN/ P 142,220 
22 Edgware G3ASR/ P 139,995 
23 Ainsdala G4EID/ P 124,440 
24 Stourbridge G601/P 97.875 
25 Greenock GM3ZRC/ P 91 ,850 
26 Berwick G3YOG/P 88,020 
27 Lincoln G31XH/ P 00,460 
28 Crawley Court G3LMHI P 73,415 
29 GM4FDT/ P 55,440 
3) Denby Dale G4HKY/ P 54,775 
31 Helensburgh GM4HELI P 44,715 
32 llford G3XRT/ P 36,850 
33 Lagan Valley Gl4GOV/ P 29,145 
34 Bury G3BRS/ P 14,360 

Overseas and check logs acknowledged from 9HAG, G3NKS. BRS39782, SM5GYO 
and ON6JG. Late entries: GM4AGG/ P and G3VRE/ P . 

Low Power Contest 1979 rules 
Licen~d radio amateurs are invited to take part in the RSGB Low Power 
Contest. Entrants should note that there is a minor change to the power 
rule, and the 7MHz multiplier has been deleted for this year's contest. In 
other respects the rules remain the same as those for the 1978 event. 

1. The general rules for RSGB hf contests, published in the January 
1979 issue of Radio Communication, will apply. This is a single-operator 
contest. 

2. Eligible ent rants. British lsles- RSGB members only. 
Overseas- All licensed amateurs. 

3. When. Sunday 8 April 1979. Entrants are permined to operate for a 
total of eight hours between 0700 and 1700gmt in two periods of their 
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T he w i nn i n g g roup w h o 
operated G4DAA in the SSB 
Field Day; I to r G3MXJ. G4BUE. 
G3FXB. G3ZOW , G4EHF and 

G3XBN 

own choice, with a break of at least one hour between periods. The start 
and finish of each period is to be shown in the entrant's lo9s. 
4. Bands. CW only in the 7 and 3·5MHz bands. 
5. Exchange. RST plus serial number starting at 001 and entrants 

power group, eg 579001 /JW. 
6. (a) Scoring. All entrants will claim points for each completed con· 

tact in relation to the power group used to make the contact, viz: 
1W or less 3W maximum SW maximum 

100 points 50 points 25 points 
(Entrants may use different powers during the contest, but the 
power used for each completed contact must be shown In the 
logs- see below). 
(b) Bonus. All entrants may claim extra points for contacts with 
other low power stations, by adding the points for the power group 
as received during the contest exchange. Thus an entrant running 
lW contacting a station running 3W may claim 100+50 points for 
the contact. No bonus may be claimed for contacts with non-ORP 
stations. 
(c) Overseas entrants may only claim points (and bonus) for con· 
tacts with UK stations. 

7. Logs. Log sheets to be headed: date/ gmt, callsign of station 
worked, RST and number sent, RST and number received, power group 
received, power group sent and claimed score for contact. Separate 
logs are required for each band. 
8. Declaration. Each log must be accompanied by the following 

declaration: "I declare that my stat ion was operated in accordance with 
the rules of the contest, and in accordance w ith the terms of my 
licence." The declaration must be dated and signed. 
9. Address for ent ries. RSGB HF Contests Committee, c/ o R. L. 

Glaisher. GSLX, 279 Addiscombe Road, Croydon, Surrey CRO 7HY, 
England. 
10. Closing date for receipt of logs. 30 April 1979. 
11. Awards. The 1930 Committee Cup will be awarded to the winner of 
the UK Section. The winner of the Overseas Section and the entrants 
placed second and third in each section will receive certificates. 
12. D isputes. In the case of any dispute. the ruling of the Council of 
the RSGB shall be final. 

144M Hz CW Contest rules 
0900- 1700gmt 22 Apr ll 1979 
All entries and checklogs to: VHF Contests Committee, c / o Mr G. M. C. 
Stone, G3FZL, 11 Liphook Crescent, Forest Hill, London SE23 3BN. 

The following general rules, published in the January 1979 issue of 
Radio Communication, will apply: 1, 2. 3. 4a. Sa, Sb, 7a, 8. 9a. 10a, 11a, 
12- 22. 
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National Field Day 1979 
The HF Contests Committee wishes to thank those groups who sent 
comments and suggestions regarding the rules for this contest. As a 
result, the scoring has been simplified, while still retaining an emphasis 
on contacts with p0rtable stations, and additional awards have been in· 
troduced. 

Most groups were satisfied with the timing, hence no change. 

RULES 
1. The general rules for RSGB hf contests, published in the January 
1979 issue of Radio Communication, will apply. 
2. Applicat ions. Each group intending to compete must submit an 
application on form HFC 10179 to Mr D. S. Booty, 139 Petersfield 
Avenue, Staines, Middlesex TW18 1DH, not later than 28 April 1979. 
Supplies of forms can be obtained from nSGB HQ, or direct from Mr 
Booty on receipt of an sae. 
3. When. From 1700gmt Saturday 9 June to 1700gmt Sunday 10 June 
1979. 
4. Eligible entrants. Any group of RSGB members within the prefix 
zones, G, GD, GI, GJ, GM. GU and GW. NFD is a multi-operator con­
test. 
6. Operation must be from a portable station not located in a perma­
nent building and not using a mains supply. No equipment or antennas 
may be installed on the site prior to 24 hours before the start of the con­
test. This does not apply to the storage of equipment. 
6. Mode. CWlA11 only, in the 1·8, 3·5, 7, 14, 21and28MHz bands. 
7. Sections. 

(a) Open section. The station shall consist of a transceiver (or 
transmitter and receiver! with an additional receiver if desired, which 
may only be used for monitoring purp0ses. There is no restriction on 
the number or type of antennas, but the maximum height above 
ground must not exceed 60ft (18·5m). 
(b) Restricted section. The station shall consist of a transceiver for 
transmitter and receiver) with one antenna which must be a single 
element such as a dipole, vertical, long wire, inverted-V. etc. having 
not more than two elevated suppon points, and not exceeding 35ft 
(11·5m) above ground at its highest point. 
Both sections. Standby equipment may be at hand but not 
powered or connected in any way simultaneously with the main 
equipment. The presence on the site of additional amplifiers or 
modified commercial equipment capable of excess power, may result 
in the entry being disallowed. 

8. Scoring. Points will be scored as follows: 
(a) Fixed stations in Europe !including the British Isles). ... 2 points 
(b) Fl~ed stations outside Europe .... . .... . ..... . . .•. ... 3 points 
(c) Portable and mobile stations in Europe (including the British 

ls1esl ... . .............. . . . . . .. . .... . . . . ... ..... . . 4 points 
(di Portable and mobile stations outside Europe . . ... ... . . 6 points 
The contacts on 1 ·BMHz and 28MHz should bl! scored as above and 

the totals multiplied by two to obtain the claimed'score. 
9. Group contacts. Points must not be claimed for contacts made by a 
competing station with members of its own group. 
10. Entries. These are to be in accordance with General Rule 6, with 
the following exceptions: 

(a) The normal cover sheet will not be used. Special cover and sum­
mary sheets will be sent to the person responsible for the entry. 
lbl Points must be totalled separately for each band. 
le) Logs must be sent to the RSGB HF Contests Committee, c/o Mr 
M. Harrington. 123 Clensham Lane, Sutton, Surrey SM1 2ND, 
postmarked not later than 25 June 1979. 

Entries sent direct to RSGB headquarters will not be accepted. 
11. Trophies. 

(al The National Field Day Trophy to the group ·in the Open section 
having the highest checked score. 
(b) The Bristol Trophy to the group in the Restricted section having 
the highest checked score. 
(cl The Gravesend Trophy to the group having the second highest 
checked score, in the section with the largest number of entries. 
Id) The Scottish NFD Trophy to the Scottish group having the 
highest checked score. 
(al The Frank Hoosen Trophy to the group having the highest 
checked score on the 14MHz band. 
If) Certificates of merit to the groups in the Open section with the 
highest checked scores on the 1 ·8, 3· 5, 7. 14, 21 and 28MHz bands. 
(g) Certificates of merit to the groups in the Restricted section with 
the highest checked scores on the 1 ·8, 3·5, 7, 14, 21 and 28MHz 
bands. 

12. Check logs. While overseas stations are not eligible to enter NFD, 
check logs are very welcome. A certificate will be awarded to the 
overseas station in each continent whose check log shows the most 
points contributed to competitors. 
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13. Inspections. All stations are subject to inspection by nominated 
representatives of the HF Contests Committee. The inspector's brief will 
be to ensure that the rules and spirit of the contest are being observed. 
Should the inspector be unable to locate the site due to inadequate or 
incorrect Information given on the application form, the entry will be 
disallowed. In the event of a last-minute change of site, it is the respon­
sibility of the members of the group to make suitable arrangements for 
the inspector to find the new site. 

70MHz Contest rules 
0900-1500gmt 29 April 1979 
All entries and check logs to: VHF Contests Committee, clo Mr R. 
Taylor, G4BEL, 12 The Rampart, Haddenham, Cambs CB6 3ST. 

The following general rules, published in the January 1979 issue of 
Radio Communication, will apply: 1, 2, 3, 4a, Sa. 6a, 7a, 8, 9a, 10a, 1 la, 
12-22. 

1,296MHz Contest rules 
1600-2400gmt 7 A pril 1979 
All entries and check logs to: VHF Contests Committee, clo Mr R. 
Sharpe, G2HIF, 20 Harcourt Road, Wantage, Oxon OX12 7DQ. 

The VHF Contests Committee Cup will be awarded to the leading sta· 
tion. 

The following general rules, published in the January 1979 issue of 
Radio Communication, will apply: 1, 2, 3, 4a, 5a, 6a, 7b, 8, 9b, 10a, 11a, 
12-22. 

432MHz and SWL Contest rules 
0900-1700gmt 8 April 1979 
All entries and check logs to: VHF Contests Committee, c l o Mr C. 
Sharpe, G2HIF, 20 Harcourt Road, Wantage, Oxon OX12 7DQ. 

The 1951 Council Cup will be awarded to the leading station. 
The following general rules, published in tho January 1979 issue of 

Radio Communication, will apply: 1, 2. 3, 4a, Sa, 6a, 7a, 8, 9a. 10a, 11a, 
12-22. 

Contests calendar 
1st 1 ·8MHz (Ru/es in January issue) 10-11 February 

24-26 February 
3-4 March 
3-4 March 

1979 French (Phone) (Rules in January issue! 
1441432MHz and SWL !Rules in January issue) 
1979 ARRL International DX (Phone) (Rules in 
January issue) 

10-11 March 
17- 18 M arch 

Commonwealth (Rules in December issue) 
1979 ARRL International DX !CW) (Rules in 
January issue) 

24-26 M arch 
7 April 
8 April 

BARTG Spring RTIY (Rules in Januaty issue/ 
1,296MHz Open (Rules in February issue/ 
Low Power (Rules in February issue) 

8 April 432MHz Open and SWL (Rules in February 
issue) 

22 April 144MHz CW /Rules in February issue/ 
28- 29 April Helvetia 26 
29 April 70MHz Open !Rules in February Issue/ 
6--6 May 43211,29612.304MHz 
6 May Region Round-up CW 
20 May Region Round-up SSB 
26-27 May 144MHz Portable 
9-10 June NFD (Rules in February issue/ 
16-17 June Microwave 
23-24 June Summer 1 ·8MHz 
7-8 July VHF NFD 
15 July 3·5MHz Field Day 
29 J uly 144MHz OAP 
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- November43211,296MHz 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 
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C membersy 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) for every 40 words or part thereof. Thay will not 
be acknowledged. Those not clearly worded or punctuated will be 
returned. No correspondence concerning this service can be entered 
into. 

Closing dates in 1979; 2 Mar. 27 Mar, 27 Apr, 28 M ay, 21 June, 2 
Aug, 30 Aug. 27 Sept. 25 Oct, 22 Nov, 27 Dec. No guarantee of inclu· 
sion in a specific issue can be given, other than the first possible issue 
after receipt. 

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. 

Advertisements for 27MHz equipment will not be accepted. 

Post to: MEMBERS' A DS. RSGB. 88 BROOM FIELD ROAD . 
CHELMSFORD, ESSEX CMl lSS. 

Do not post to RSGB H Q or Advertising Representative 

FOR SA LE 
Drake R4B rx, T4X8 tx, AC4 psu, MS4 spkr, brand-new Shure 444 mic, 
all in good cond, £450 ono. Owner going abroad. G4DHA, OTHA. Tel 
Sattash 1075 56) 3219. 
U ner 2, vgc, mic, fitted preamp, mobile mount, handbook. ( 110 ono. 
SML vswr twin meter, six months old, boxed, £10 ono. Few Mullard 
OOV06-40A, (heaters okl. CS ea. Stabilized psu. dual 250V lOOmA, 
meter, £20 ono. G80GH, OTHA. Tel Byfleet 42581. 
Trio 2200G, modified for and comp with VF030G, seven xtal channels. 
homebrew mobile mount, mains psu and afterburner, usual accessories, 
£100. GSJNI. OTHA. Tel Godalmin11 104868) 22834. 
IC202, 144·0-144·6. 144·8-145·0, 145·8- 146MHz, £140. IC215, RJ-8, 
S20, S22, helical whip, £130. 24W linear amp for 2021215, £25. Pair PFl 
Pocketfones, on SU22, incl nicads, £30. GSGMF, G80BL OTHR. Tel 
01-868 2159. 
Atlas 210X. latest D series model, very sensitive, 6,545kHz i.f .. comes 
with noise blanker, ac supply, mic, in new no-scratch cond, covers 
00- l Om, 200W p.e.p .. £400. Selman, 9 Park Parade, Cambridge CBS 
8AL. 
KW202, 204, brand·new, unused, buyer collect s. £400 no offers; not to 
be split. Owner buying motor cycle. Plant, "The Double R'R". Moor 
Lane, Brighstone, Isle of Wight. Tel Brighstone 740002. 
Cossor oscilloscope tubes 890, 89J, 89Z, boxed, offers. Avo 40, £16. 
Phillips microvoltmeter. type GM6020, £22. Furzehill valve voltmeter. 
V200A, £18. Roband R050A Mk2 oscilloscope, 25MHz dual beam, £1()0. 
Cooper, 11 Radical Ride, Wokingham, Berks. Tel 0734 734312. 
"Pract ical Wireless": volumes Jan '62 to Dec 77, £20; 102 earlier 
copies, free to buyer Creed teleprinter 75RPRK. £10. Old bluespot spkr 
NMP 1134, send rec 870 R1082, phone, amp, Fonadek Varley square 
peak coil, new. G3XLC, OTHR. Tel 0782 311811. 
Yaesu FRG7 gen cov rx, fine tune, manual, mint cond, £130. Ranger 
2m rx, not wkg, £12. Buyer collects . Tel Gary, 01-642 1465, after 5pm. 
Trio 2200G, VB2200, 11ch xtalled, mobile mount, (125. G4DBX, OTHR. 
Tel 0270 581657. 
Hudson FM 208 with 145·00 xtals and Toyo xtal filter. tx tuned to 2m. 
transistor rx not tuned. bargain, £30 ono. GBMEK. OTHA. Tel 01-286 
1833. 
TTC test meter. model C1085, 100,000U/V de, 50,000n/V ac, 51 
ranges, mint cond, £25. Buyer collects. E. R. Crane, 1 lea House, 
Salisbury Street, London NW8. Tel 01-262 1461. 
IC21XT. exc cond, £95. KW2000. handbook, ac/dc psus, (110. KW 
Vespa, as new, offers. G3UKE, OTHA. Tel 0279 814889, evenings. 
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QR666 gen cov rx, 170kHz- 30MHz, plus 87- lOBMHz adaptor. 500kHz 
calibrator, £130. Technical Associates xtal calibrator, £8. G4FOF, OTHA. 
Tel Romford 47998. 
l com IC202, extra cov 144·4 to 144·6 and 144·8 to 145MHz, in exc 
cond, comp with all accessories as supplied, £140. G3KLF, OTHA. Tel 
Ipswich 10473) 310442, weekends or evenings. 
QM70 2m transve11er. 2W o/p, comp with leads for Yaesu equipment, 
£30 ono. RF ammeter. 2·5A fsd, £S. Numerous valves and other com· 
ponents available. sae your requirements. Gl4FUE, 103 Hawthorn 
Avenue, Carrickfergus, Co Antrim. Tel 09603 67978. 
2200G, SO. S16, 520- 24, R5-7, nicads. charger. boxed, £110. Wanted: 
hf triband beam. G4EJW. Tel Weston·Zoyland (Somerset) 494. 
KW2000B, ac psu, Shure 201 mic, extra xtals 28·2-4 and 29·4-™Hz, 
new 6146s and other valves fitted, £210 ono. G4GZK, 24 Church Lane, 
Coven, Nr Wolverhampton. Tel Standeford (0902) 790750. 
Microwave Associates 3cm Gunnplexer IX/rx, as reviewed 
November, new. unused, with maker's test report, £69. G8APX, OTHR. 
Trio Ip filter, as new, (10. Joystick vfa and tuner system J, perfect 
cond, £30. G3HRU. 40 Winding Way, Alwoodley, Leeds 17. Tel Leeds 
677178. 
Offers wanted for the f ollowing: Wireless World '56-72, in library 
binding; '73 to date, unbound; GR78 gen cov rx, to 30MHz, nicad bat· 
tery. G8CGK, OTHR. 
Samson ETM 3C keyer, used very linle, A 1 cond, £40. Microwave 
Modules 2m converter. 28- 30 i.f., 116MHz o/p available, unused, £15. 
G31RW, OTHA. Tel Bacton ISuffolkl 403. 
MM 2m converter, 28MHz l.f., £12. STE MILAN ARIO board, af amp, 
fm disc. vgc, £27.50. GSHUU, 3 Red House Lane, Leisten, Suffolk. Tel 
Leisten 830853. 
Unw anted gift: YC601, digital display, brand-new. unpacked only for 
examination and trial, orig packing and guarantee, someone is lucky at 
£85. G3SEU, QTHR. Tel 0734 332414. 
HW12A. HP23 psu, Yaesu mic, as new, £80. DX608 tx, matching vfo as 
new, T9 note very stable, £50. Could deliver Rugby area. G3WAU, 
OTHA (Glosl. Tel 0452 82 331S. 
IC202, orig packing, fitted 144· 0. 144·6MHz, good con<!. £138. Two 
20ft dural poles, new, 2in dia } in wall, (10 ea. Buyer collects. Mu Ila rd 
5-10 stereo amp, spkrs, £20 ono. Tel Mike, Tetbury (0666) 53425. 
ATTY rx adaptor outfit FAE2, matching crt tuning indicator in 19in rack, 
instruction manual, all as described in Teleprinrer Handbook, £35 ono. 
Creed 86R reperforator. mains motor. £8. R. looker. g1 Station Road, 
Amersham, Bucks. Tel 02403 7671. 
Drake TR4, AC4 power pack, bargain, good cond, £290 or offers. 
G3GHS, OTHA. Tel 01·399 6293. 
Eddystone 898 dial, new, £9. Xtal calibrator. wkg, (1.50. Marine mf 
xtals: 2.~. 2,016, 2.104. 2.111. 2.182, 2,241, 2,262, 2,304, 2,306, 
2,381, 2,396, 2,652, 2,776kHz. G4ERA, OTHA. 
Trio 2200GX, fitted RS, R7, SO, S20. S22, plus full accessories, mobile 
mount. Wanted: old hf 1X/ rx, HW100, etc, cond not impo11ant if 
repairable. Gl3YMT. Tel Belfast 644QIB. 
Pye Cambridge AMlOD, 2m a.m./fm IX and rx, Sch, S20- 22, SO, 
144·48, RS, fitted preamp, vgc, £50. GW4HDR, OTHA. Tel Rhyl (0745) 
31900. 
Kokusal mechanical filter type MF455-15K, £8. Eddystone 898 dial, 
unused, C9. G30WY, OTHA. Tel Chester 41600, evenings. 
No reasonable offer refused: Ex·WD sig gen model CT218, 
8S-183kHz in six stages to 18·3-30MHz, 2MHz and 200kHz xtal checks 
ON, carrier level indicator and deviation depth etc, mode select fm, cw, 
a.m., mode frequency 40().1,000-1,60().3,()()(). ext +voltage 110-240ac, 
spare film ca lib strip and tool. Buyer to pay freight costs. Weight of unit 
approx 40tb. A mass of goodies for the interested ... or wkg unit. 1Nhy7 
Wanted: Yaesu FT227R, must be mint cond. Hatton, 8 Alnwick Street, 
Newburn, Newcastle Upon Tyne NE15 BPT, Tyne & Wear. Tel 0632 
678828. Call or phone anytime. 
TV camera, Marconi Mk3 image Orthicon camera, with viewfinder, 
ccu, psu, picture and waveform monitor. connecting cable, circuits, 
plus 17in monitor and four lenses, £80 ono. Some other cameras and 
pieces of tv gear. GSGQS, OTHA. Tel Gainsborough 3940, evenings. 
G2ACC's widow, Mrs 8. M. Harley, offers the following equipment, 
unused on the air, due to health reasons: Yaesu Musen FLSOB IX with 
vox; Yaesu Musen FR50B rx; KW107 antenna S2U tuning system; KW 
balun, 1 to 1 ratio dual impedance S2/ 75U; YD844 table mic; metal 
cabinet 39 by 15 by 10· 5in, with 15 drawers containing new com· 
ponents, etc. For appointment to view, tel Clive (Nr Shrewsburyt 494. 
M orse keyboard, as described in my article WW Jan '77, alpha· 
numeric keyboard + VA, J!Jl, etc, 64 character fifo memory, led in· 
dicators, psu, reed.,elav outout. come, in case, £95. G3RVM, 5 St Giles 
Road, Bredon, Tewkesbury, Glos. 
Xtals for ladder filters (ref Radio Communication Sept ' 76 to Feb '77, 
and June, September '77; Wireless World July '771 HC6U types, approx 
9·5MHz. 10, single freq, £1 incl p&p. G3YKB, OTHA. 
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TR2200GX, fitted R3- 7, S20-24, mint cond, all accesso1ies, in orig 
packing, (lll. MMV 432, CT. Jaybeam SY / 2M, £5. Wanted: RAF box 
kite, plus antenna wire. GW8NBK, QTHR. Tel 0222 60694, after 4pm. 
Press-button dialling telephone, 12.50. Sterno Viscount controls, 
spkr. Sch, (4. Microwave burglar alarm. unused, £25. Radiovisor alarm 
lrays), 70ft range, £18. Oscilloscope crt, unused, £1S. Valve voltmeter. 
£12. Teledial signaller. CT.SO. W. Joyce, 41 Rochdale Road. London E17 
SJF. Tel 01·539 5421. 
FT221R. in mint cond, Yaesu mic, £295. Microwave Modules 
144/ 28MHz converter, (14. 25 Meadway, Waterlooville, Portsmouth, 
Hants. Tel Waterlooville 54828, after 6pm. 
Liner 2, no mods, £100. Piefer swop Im box or FRG7. Cooke, G8ETR. 
Tel 0245 83262. 
KW E·Zee match, perf cond, £20. GSYH. QTHR. 
Pye AM25T, 2m, 6ch, toneburst, R7. RS, S20- 23, a .m./fm. switchable 
helical whip, controls on main unit, offers. G8EZT. QTHR. Tel Ray, 
01-749 2584. 
Property late G3CHM: Uniden TR2020, £350; Fl2100 linear, (275; 
lcom IC240, brand·new. used twice only, (160; all immac. all ono. 
18AVT vertical , second·hand, boxed, Cll ono. G3ZBZ, QTHR !Man­
chester). Tel 061-437 9584. 
FT101, new pa tubes and blower, (270. H01250solid-state dip meter. os 
new, £ll. H01426 field strength meter, as new, CT. G4GAP, QTHR. 
Generator. portable, 12V 3A. petrol, ex-WO, £20. Manual for Marconi 
Atalanta, £2.50. Heathkit AR 14 stereo rx, lOW/ ch auxiliary Inputs, four 
spkrs, never switched on, cost nearly £70 five years ago, now only £30. 
G4EUW. Tel Brightllngsea 10206 301 3071. 
Sterno Viscount, boot mount, fitted S20, S22. 145·8, RS, incl auto 
xtal toneburst, receive preamp, handbook, R7 xtals, £45 Ono. Solid 
States Modules 144-28MHz converter. £10. Toneburst xtal with circuit, 
£1.25. G4FFJ, QTHR. Tel 0632 815966. 
Trio TS700S, S0306 preamp, £450. FRSOX400, all options fitted, £160. 
Burns TC101 wavemeter. 800k.Hz- 500MHZ, £35. OIAWA SW410A swr 
power, 144/ 432, £40. Hartley 13A 'scope, offers. 4-el 2m quad, + 19m, 
RG8, £20. G8RCG. Tel Mike, 061-494 0434. 
Transformer. 3,630V 500mA, ceramic terminals. £S. Choke, £2. RS 
isolating transformers: 200/ 200V, as new, 75W, £3; two '}fXJW, ES ea. 
Elec1roly1ics 40 MFD. 27'51/ ac. alternatively 375V de, 10p ea. 
Paper, dielectric, oil-filled, various, new, quantity. Carr extra. G3JHL. 
QTHR. Tel Romsey S13215. 
Versatower P25, comp with winch, head unit, brand-new, never 
erected, £160. Heathkit HW100, Heathkit digital display, h /b psu. C175. 
MK sstv monitor. £30. Wanted: FT301S. G3XOF, QTHR. Tel 0283 
813782. 
Trio 2200G, S20 S22, R3, RS-7, rev R5, 145·8, nicads, helical, £100 
ono. PA/preamp, 14W, rf, switched, £30 ono. Liner 2, fitted preamp, 
cw facility, £110 ono. 5/8.l magnetic Revco whip, £12. Gone hf bands. 
G4FFJ, QTHR. Tel 0632 815966. 
UHF Starphone, fm, mobile, wkg on RBO, R84, RB6, SUS, RB14, 
comp with mic, mobile mount, workshop manual, spare i.f. coils, £70 
ono. G8GT2, QTHR. Tel 0953 452163. 
Europa 8 , mint, hardly used. CTO ono. MM 2m to 28/30 converter. xtal 
o / p for transverter, (14. Wanted: rotator 100 + ft vy low loss, uhf son 
coaxial. G3COK, QTHR. Tel 01-647 1866. 
Echo BG three-band vertical antenna, hf , vgc, £25. KW dummy load, 
son, up to llMHz. £20. Buyer collects both items. G40QH, OTHA. Tel 
Oronf ield 413500. 
KW1000 linear, hardly used, for sale or exch, why? G3LWM. OTHA. Tel 
0279 814929, day; or 0279 56347, after 7pm. 
Y0100 monitorscope, 3, 180kH2 i.f. for 101 /401 range, conversion kit 
9MHz i.f. for 201 / 001 range, £100; Spacemark electronic keyer module, 
£7.SO; Ten-Tee electronic keyer module, £5; all with instruction books or 
data. G300G, QTHR. Tel 09322 26076, after 7pm. 
M ar coni Marine style rx, 15kHz to 30·5MHz, OS. Marconi rf power 
meter, type TF1020, 00>/ll and l OOW ranges, 00. Property of late 
GSALU. Tel Hitchin 730546, after 5pm. 
Trio JR599 custom special rx, 2m converter. all f ilters. 
a.m./fm/cw/ssb, manual, exc cond, £160. G3YRW, QTHR. 
FRG7, mint cond, little used, £150. G48XO, NOT QTHR. Tel Reade 
(00041 801!J77. 
TS820. immac, hardly used. £600. Eddystone 940 gen cov rx. exc cond, 
£80 ono. Wanted: Trio TR7010 or similar. Wood, G3ROC, QTHR. Tel 
Rugby l0788) 823250. 
7in by 4in Jn spkr. £1. Phones, Foster ROF·207, £4.00. MM SOOMHz 
prescaler. £17. 50. Advance SG21 square-wave generator, 
3kHz- 100MHz, manual, £37.50. Eagle 20,000n/V multitester, ( 4.50. 
Belco BR8 LCR bridge, £20. Johnson 100 M FO tx variable, £2.50. 
Sinclair scientific calculator, £7.50. G3YMS, QTHR. 
Trio 7010 2m tx/ rx, 18 months old , £130 ono. GSAQP, QTHR. Tel Hun­
tingdon !04801 56981. 
Tansad office chair, blue vinyl, with arms, swivel, £1S. Tel Hemet 
Hempstead 56196. 
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Pocketfone PFl. £30; Pye Compact, £40; Bumdept BE357, xtalled on 
R810, C35; all above incl batteries. 14-el Parabeam, hardly used, £17.50. 
GSBCL. OTHA. Tel 0274 883448. 
Pye Bantam hi·band, Im. 12·5kHz, batts, exc cond, C58. G40HK. Tel 
Bristol 553767. 
G3LV2 ORT shack clearance, new QTH, sae for lists. Jackson, 73 St 
Christopher Caravan Park, Ellistown, Coalville, Leics LE6 1 FG. 
National rx, NC-120, similar to HRO, xtal filter. built·in psu, CT.SO. 
BC342 rx, vgc, (18. VLF rx, vgc. (5. GSRDE. Tel 01-310 7355, after 
6.30pm. 
FT101, fitted 160m, fan. vgc, £280. G3AJX, OTHA. Tel Winchester 
61605. 
Property late G3TBR: KW2000A. £130; HRO rx, five gc coils, HAO, 
power-pack, £21; 1191 wavemeter, charts, (9; all above collect or 
arrange carr; SSM 2m converter, 28MHz o /p, SSM preamp, 116MHz 
take-off, (14, post paid. Sutton, 3 Crossfield Road, Wa~dle, Rochdale. 
TR2200GX, boxed, as new, fitted S21- 23, Al , 4-6, 8, meads, charger. 
mobile mount. £110. HW-8 OAP cw rig, comp with mains P5!J. hand­
book. £75. 2m converter, MMC 144/28 LO, ( 12. SSTV monitor, MK 
Products design, comp with int psu, test tapes, £66. ETM 28 electronic 
keyer, tune button, ClS. Shure 444, virtually unused, £15. G-whip, hard· 
ly used, coils for 40, 80 and 160m, incl base mount, £30. Radio 
Communication '74- '78. mint cond, (5. Postage extra on all items. 
Broadley, G3WBP, 19 Atcherley Road, Compton Bassett, Caine, Wilts. 
Drake 28Q Q-multiplier. £20. Heathkit reflected power mete1 HM11U, 
£15. Z-match components, high power, offers. Wanted: Drake MS4 
spkr. Oatong speech p rocessor. G2UZ, QTHR. Tel Leeds 784074. 
KW204 tx, good used cond, £120. IC202 plus modular p_reamp and 
linear, £140. BC342, rough, no power pack, £5. TF144G s1g gen, £5. 
G3CPA, OTHA. Tel 01-979 1417. 
Eddystone EA12 amateur bands rx, plinth spkr. Mosley TA31JR 
antenna, 20m coaxial cable, all exc cond, (135 ono. Dawes, 94 Snape 
Hill Lane, Oronfield, Sheffield. Tel 0246 419411 . 
TS820, mint cond, cw filter. 12V mobile supply, all manuals. £5$. 
GSCOO, not QTHR. Tel Bexhill (04241 2172n. 
Microwave Modules 144 to 432MHz transvarter (not R version), 
£88. Microwave Modules 144/ LO converter. 28MHz i. f .• £10. Magmount 
pws 144MHz H 4 whip, £5. Mini-products miniature vertical dipole, 
Model C4 14- 28MHz. Woodhouse, GSOEE, 24 Hurst Park Avenue, 
Cambridge. Tel 64251. 
New, unopened, Hy-Gain TH3-Mk3 triband beam, comp kit, £150. 
Mint Jaybeam 14el 2m Parabeam, comp, £26. Pye Vanguard AM25TS, 
mint, 2m a .m. tx/ rx, with control unit, £36. Marconi fm deviation meter 
No 2, needs transformer. Offers? GM3WTA, QTHR. 
QY2-100 !Mullardl boxed, £4.50. 813. unboxea. £3. 2N0070s/hand con­
tinuity tested, matched, live for £1 . CR100 meter, h/book, £25. Creed 
reg psu 40V 4A, £6.SO. Leak throughline Im stereo, £17. Moss. Tel 
01-789 5846. 
HF linear Heathkit SBZ30 (conductively cooled), hardly used, £295. 
KOK Digital Two with scanning, £190. Alan Fish, G4GPL, 32 Deacons 
Hill Road, Elstree, Herts. Tel 01-953 6921 . 
Gone Collins: offers for Trio TS820 c /w digital readout, cw lilte<; 520 
remote vfo; SP820 spkr; two new spare pa valves; all in mint cond. 
Wanted: Collins llll linear amplifier. GM40NM, QTHR. 
AHllllLF. comp with set of new valves, vgc; plus KW Vanguard; £55 the 
pair. Buyer collects. G401A. OTHA. Tel 021-544 6655, evenings. 
4CX2508 coaxial base, chimney, SK620A type, new, £10, incl p&p. TV 
high pass filter HP3A, new, £2, incl p&p. Telescopic mast, 20ft, as new , 
£3. G3SEF. QTHR. Tel Cheslyn Hay (0922) 415369. 
Swan 175 tx/ rx 80m, ssb, mains and 12V psus, similar to HW12. £80. 
KW Valiant, 160- 10, a.m./cw, mains psu, £25, Lafayette HA700 rx, 
0· 1S··30MHz, bandspread. £35. Prefer buyers collect, inspect. G3WWJ, 
QTHR. Tel Cambridge (0223) 880101. 
KW2000E tx/ rx, ac psu, exc rig, as new cond, £250 ono. KW E-Zee 
match, almost new, £:25 ono. KW trap dipole incl twin feeder. 16-gauge 
copper w ire, made up but never erected, 10-160m, CT ono. G3YYG. Tel 
Hemet Hempstead 64025, evenings. 
FT6208, 2m. 70cm. £250. 2200GX plus accessories. £125. Pf ls, tx/ rx, 
70cm, C35. Xtals 8 · 1, 8 ·0333, 10·245, 144·95, 145·40, 48·6, 71·0, 
12·0319, 12·0333MHz, £1.50 ea; psus, 12- 24V, 3 · 5A, £12; mains 
transformer. 15A, 24V, £25; 4X1SO+ base, £8. G8AFJ, OTHA. Tel 0524 
51734. 
Pye Bantam, Im. wkg, nicads, charger, SO, 522, R3, £50. Pye Cam­
bridge xtals, SMHz Lx, 44MH2 rx, SO, S22, R3, RS, R7, £3 per pair. 
CR100 gen cov rx, vgc, C30. G4FAW, QTHR. Tel Ipswich 58815. 
Halllcraftars SX16, Sky Challenger. 550kHz- 38MHz, spkr, spare 
valves, circuit diagram, £18. 39 Sandy Lane, Stratford, Manchester M32 
908. Tel 061·865 2535. 
TS900, £450; FT101 E, £37S; FRG7, £125; all as new. G3LBG. OTHA. Tel 
10702) 521561. 
Yaesu mF. 12ch, lOW, vhf many channels, two repeater. narrow 
band filter, improved modulator, £100. Tel Crayford 528915. 
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Shure 444 mic, £20; Technical Associates audio compressor, £20; both 
mint and hardly used; £37.50 the pair. G3SYL, 10 Sunflower Close, 
Kempshott, Basingstoke, Hanis. Tel Basingstoke (0256) 51141. 
l iner 2. £105. Vibratrol RFL001 amp, £85. KP12 speech processor, £35. 
FP2 psu, int spkr, 13·6V at 2A, £35. YC601 counter for FT101, £105. 
FT101 spkr, £12. Codar preselector, £8.50. Racal TRA 109 hf ssb tx/rx, 
no psu Hl- 15MHz. £30. G4CVI. Tel Leatherhead 76630. 
Trio TS820 digital, for sale or exch for FT101E for mobile use, cash 
adjustment. Wanted: Power winch for 60ft Westower, 240V. G4DXC, 
OTHR. Tel Bingley 3289. 
Modular Electronics ME202-25 linear, 25W, exc cond, £35. Jaybeam 
quad, 6-el, only used six months, £15. Avery, G8MGA. 33 Vicarage 
Close, Worle, Weston-super·Mare, Avon. Tel Weston-super-Mare 
512698. 
AR880. Marconi TFOOlC, hp vswr meter, lOGHz gear, Heath sig gen, 
audio gen. audio millivoltmeter, Eico 'scope, meganode noise gen, xtals, 
filters; all listed. G2CPM, OTHR. Tel 0635 40464. 
KEN KP202 tx/ rx, channels SO, S20- 22, R5-6, nicads, hod charger, 
whip, uhf adaptor. good order, £100. G4CIZ. NOT OTHA. Tel Cot· 
tenham (Cambs) som. 
Yaeau FT101E. used few hours only, virtually brand-new, boxed, all 
accessories as supplied. 18 months guarantee, £505. G3UEP. Tel 0705 
595978. 
HW32A, HP13A de psu, G-whip triband ant (brand-new), £90 the lot. 
G3KPP, OTHR. Tel Shrewsbury 3545. 
Sig gens: Grayshaw SG50, 220kHz- 80MHz, £14; Atkins CT53, 
10..300MHz, £15. Mullard pulse gen, L 141 , £15. GBL516 projector, etc. 
no lamp, £40. Pye Pocketfones, batteries. £30. Offers considered. 
Buyers collect. G3XSF, OTHA. Tel Halifax 60438. 
R2119 Mk2, Exe cond, and apparatus. Selective carrier No2 tx/rx. (Army 
radio llne equipment). Tel 01·949 2317. 
Europa 2m transverter, repeater shift, rf switching, G3LLL FT101 fm 
discriminator, 1,750Hz toneburst, £100 ono. G3LLL rf clipper for FT101 
series, £25 ono. Wanted: Heathkit HASS aircraft rx. G3KNA. OTHA. Tel 
0274 873122. 
Telequlpment dual-beam 'scope, case, 054R, lOMHz b/w, £350. 
Yaesu counter. YC355D. (110. Trio 7200G, fitted RS--7, 520-24, SO, 
auto t /b, £150. Jaybeam, 70cm 12XY, as new, £20. Homebrew SOOMHz 
counter, VHF Communications design, £60. Multi Ull, fitted SUS, 16, 
18, 20, and RB2, 6, 14, £200. All ono. Tel Cosham 86184. 
Mufti 8000, remote display, mint, £260. Multi Ull, mint, £220. Racal 
RA17, cased, vgc, £230. G2AXO, OTHR. Tel 0604 863311. 
Oatong active antenna, model AD170, psu type mpu, hardly used, cost 
£36, sell £25; or exch for Joystick with atu. Avo 40, wkg, £7 ono. 
G4AOE, QTHR. 
Marker rx BC367-P. £4. Morse key, type 0 lOF/7373, £20. WW2 
Japanese morse key, £12. Rebecca type 78 coaxial relays, 12/24V de, 
£3. Morse keys, type J 10A/n41, £3.50. Radio compass indicators, 
182A, 110013, £2.50 ea. Plus carr. G3AFN, QTHR. Tel Wormley 2364. 
Belcom FS1007P lOW scanning fm tx/rx, 16ch (seven fittedl, "2JXJV 
ac/ 12V de, 0·31.V sensitivity, little used, £130. Trio TR7010 ssb 12V 
tx/rx, £130. Pleasing results with both; now going hf. GBMEO, OTHA. 
Tel 0532 665568. after 6pm or at weekends. 
23cm gear: MM conyerter. £20; preamp, £10; quad loop Yagi, £10; 
2C39A 144/1152 mixer. £10; SWL rxs: Mohican, £25; SW/17. £25. 
G3RZO/ G8BOJ, OTHR. 
RTTY non-mechanical stn HBA TD224 display: Modular TDl, AKI ter­
minal unit; Baudot keyboard, all cased with connections for FT101; 
needs tv and ssb tx/rx to complete; £240. G2AXO, OTHR. Tel 0604 
863311. 
FT101 cw filter. 600Hz, £15. ST6 termlnal unit, almost built, £30. Spare 
7B printers (three), at £5. 28/144 transverter, £20. Eddystone 880/2 rx, 
£150. G3LOI. Tel Lancing (09063) 4017. 
FRG7 gen/ cov rx, mint cond, comp with instruction manual, £155 ono. 
G3KNF, OTHR. Tel 02013 71348. 
Trio JR!i99 custom special, 160- 2m, perfect cond, a.m .. fm, cw. ssb rx, 
£150; HW7 ORP rig, 20, 40, 15m, £30; handbook for both items. G4EIA, 
OTHR. Tel Keynsham 61326. 
Mechanical filters. Kokusai MF-455-30W. 6kHz at SdB. £5. IFTs. 
85kHz ex-BC453, set of four, £3. Tape recorder, Callaro Studio half· 
track deck. Mullard type Camp, £9. G81XP, OTHA. Tel 0622 65635. 
Trio QR-666, 170kHz- 30MHz. vhf tuner 87·5MHz- 108MHz. vgc, £100. 
6 Wheeler Avenue, Hilltop, Eastwood, Notts. Tel Langley Mill 67846. 
Superb Trio twins TX/ JR599, separate filters for ssb, cw, a.m., fm, 
built-in 2m converter, £320. Trio 3·395MHz ssb filter, with carrier xtals, 
£18. G3ZVC tx/rx board, OC1246AX filter, £40. Griffiths, " Upcote Cot· 
tage", Chilbolton, Stockbridge. Hants. Tel Chilbolton C026 474) 244. 
Spy set tx/rx Mk123, 2·5-20MHz, size 11} by 3! by S}in, tx xtal con· 
trolled, 25W cw output, plus spares, in case. ac mains or 12V de, ex­
min, fine cond, £30. G3SEF, QTHR. Tel Cheslyn Hay 109221 415369. 
Microwave Modules ()..500MHz counter, as new, £60. G4EKG. OTHA. 
Tel Evesham (0386141105. 
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Trio TR8300 70cm tx/ rx, 17ch, PA·U2 stripline preamp, £230 ono. 
Microwave Modules 0-SOOMHz d igital frequency meter; llk!I 70cm 
beam; offers. G3UKM, OTHR. Tel 061·439 5756. 
FT101, late model, £285. FT221RO, fitted preamp, YC221, £375. 
Varitronics (USA) 2m SOW amp, mobile mount, £45. Ascot % mobile 
whip, £5. Mustang Mk2, unused, £85. Carr extra. J. L. Barry, lOa Hen· 
bury Close. Torouay, Devon. Tel 0803 312879. 
Linear pa, Modular Electronics, 2m, 10..13W, £20. SSB 9MHz filter 
KVG XF-9B, with pair oscillator xtal, £15. Anzac ring diode mixer 
M0 108, £4. G8FCH, OTHR. Tel Evesham 830525. 
FT101B, £340; FL.2000B, £160; vgc. Datang Model ASP speech pro· 
cessor. as new, £60. TA33Jr. AR22 rotator, £65. Property of late 
G4BFO. Prefer buyer inspects and collects. G3TBT, OTHA. Tel Lynd· 
hurst (042128) 2127, after working hours please. 
AR88D. good wkg order. xtal bfo, mech filter, product detector. good 
metalwork and mechanics, very reliable, circuit diags etc, £55 ovno. 
Could deliver along NW London to Bath route. Dale, 144 Northwood 
Way, Northwood Hills, Middx. 
A R88LF, handbook, £25. CR150, handbook, £15. Valve teleprinter ter­
minal unit, £5. ITT Star. uhf. mobile, wkg on RB10, 00. Prefer buyers 
collect. G8GYO, OTHA. Tel 051·342 7155. 

WANTED 
WS No19. Also interested in other surplus sets, and BC221, BC654, 
BC611, valve 5A163K. Good price paid. Baynes. Tel 01·949 2317. 
HAO. Sims, 679 Chorley New Road, Lostock, Bolton, Lanes BL6 4AG. 
Tel Bolton (0204) 491781. 
Can you help7 Method to sync two Lynx cameras to give split picture. 
GM3FUU, 44 Ashley Terrace, Edinburgh. 
R389/ URR vlf rx. Like to hear from anyone using one. CV-157 / URR. 
Valves: 12AT7NA, 6BA7, 6DC6, 5751, &:Jf!JNVA, OOSZWA, 26Z5, 3TF7, 
6BH6, 6BJ6, 6AQ5W, 6AU6WA, 6BE6W, 6AK5W, 6CW4W; 6BA6W, 
5718, 5840, 2AS15A, 1on. 6CB6, 6AF4A, 115N060, 5814A. Fletcher. 
Tel Sandiacre (0602) 397446. 
Ham 2 rotator, in good cond. Exch for British Inst Radio Engineers jour· 
nals, comp volumes '45-70, bound /unbound; also two waterproof 
gadget bags, 12in cube, ideal field days. Cash adjustment or reasonable 
offers. G3ZDO. OTHA. 
For wireless set (Canadian) No19 Mk3: manual, vibrator psu to tx lead 
witn plugs C12-pin). G4HOC (formerly GSNIM), QTHR. Tel 021·7793118. 
9·6 cine projector. with or without viewer. GSIX, OTHA. Tel 0782 
24941. 
Post11lly used pre-1939 OSL cards from dx or any foreign countries. by 
collector, fair settlement for clean unbent cards, let me know what you 
have. G3BOQ, "Whitefriars", Friars Hill, Guestling, Hastings, E Sussex. 
AR880 rx. Any info on mods etc. All letters answered and postage 
refunded. ZC4AJ, via Fred Trainer, 53 Home Farm Road, Knowsley, 
Merseyside L34 OEA. 
FRG7 rx. must be mint, no mods, state cond and price. Also circuit and 
alignment data for Eddystone nou rx, copy and return next day, or buy, 
postage refunded. G3GOG, OTHR. Tel 01·856 7442. 
M 1nu11l , circuit/ dis Collins 51X-2B. spares; also for Pye Ranger. 
PVl-35, FW4-500, ACU, No12 tx. Any ex·WD marine or nam tx/ rx. 
Dorsett, 15 Chalcrafts. Alton, Hants. Tel Alton 88715. 
For lefayette HE30 comm rx, manual/circuit drawing any info, buy, 
borrow, beg, why7 BRS40827, 11 Macbeth Road. Fleetwood, Lanes 
FY7 7HR. 
Low-band, a.m., all-transistor, mobile equip, manual. Socket type Erie 
9806009, RCA J15280, RCA J15284, Jettron C089083, for the 
4HC/170J or 7650 valves. Heater transformer 6V at 7A. Will collect 
reasonable distance, all letters answered. G8JTJ, OTHR. 
Oscllloscope, preferably Heathkit, up to £35; KW E-Zee match."match· 
ing spkr and cw filter for Heathkit HW101 . Mailing address in Surrey. P. 
de Man, Box 170, 2250 AD Voorschoten, Holland. Tel 01031-1717 6033, 
after 7.30pm. Reverse charges accepted. 
WS19 set Mk3, or sim tx/ rx, must be in good wkg order, all access incl, 
headphones, mic, psu, etc, for newly-licensed school boy. Any sim type 
tx/rx considered, must cover some amateur band/s. GSPRX. Tel Leeds 
(0532) 822968. 
FRG7 rx, must be vgc, no mods, please state price req'd, pref within 
easy travelling of London. All letters answered. For sale: FT200BI FP200 
tx/ rx, mint cond, orig packing, £295. G4GEO, OTHA. Tel 01-575 1454, 
after 6pm. 
Base 4CX1000A with chimney, £17.50 ono; will pay postage. G3MHM, 
QTHR. 
Young enthusiast would like to buy, or borrow to photocopy, a service 
manual for British surplus R209 rx, all costs willingly refunded. Please 
contact R. H. Wynne, "Cronk Nash", Park Avenue, Douglas, Isle of 
Man. 
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Handbook , circuits, eny info for B46 rx, buy or photocopy. Proben, 
276 Hook Road, Chessington. Surrey. Tel Steve, 01·397 0063. 
Yaesu FV50 vfo. FP75B psu for FT75B. Also hf mobile whip. G4ERW, 
QTHR. Tel Dave, Sevenoaks (0732) 61677. 
58101, cw filter, HP23, SB600, plus spare valves and relay, offered in 
exch for KW204 tx. Also wanted, Eddystone Edometer. Taylor, 8 
Heythrop Drive, Middlesbrough. 
14-year-old newly-licensed G4HSQ, requires amateur bands rx, Trio 
JR310 or similar (with cw filters?). Funds limited, but good price paid for 
good rx. 11 Conenham Drive. SW20 OTO. Tel 01-947 1923. 
FR50 or FR50B rx. Buyer will collect SE England. GSISX QTHR. 
Electoniques i.f. strip Mk3. 1 ·6 or 455 xtal. GJKRH, QTHR. Tel 01-455 
5039. 
KW antenna tuning system, 105, 107, 109. 0 . E. Barnes 3 The Chen­
nells, High Halden, Ashford, Kent TN26 JNB. Tel High Halden 293. 
18AVT/ W8. must be cheap. GMJUWO, QTHR. 
'J?<IRXs for hf and vhf. Rx for hf, eg Trio, KW, Yaesu, anything con­
sidered. Can collect. Tel Bolton 592929. 
Handbook or circuit diagram for Telford TC7 rx. Also battery tray and 
mic for Pye Bantam. GSONX. Tel Walston 2086. 
82 psu, manual, case and any accessories. Tel 01·949 2317. 

Looking ahead 
Z7- 2B February- Conference on " Advances in hf communications", 
IEE, Savoy Place, London. 
10 M arch-RSGB National VHF Convention, The Winning Post, 
Twickenham, Middx. 
22 April-NASA Radio & Electronics Exhibition. Belle Vue, Man· 
chester. 
11- 12 May- RSGB Amateur Radio Exhibition, Alexandra Palace, Lon­
don. 
16 September- RSGB HF Convention, Birmingham. 
22 September-Sconish VHF Convention. Dundee Technical College, 
Dundee. 

Mobile rallies calendar 
8 April - White Rose Mobile Rally, Lawnswood School, Leeds 16. 
Details from G4DZI, QTHR. 
29 April - Southend & DRS Mobile Rally, Fitzwymarc School, Hockley 
Road, Rayleigh, Essex. Details from M . Daniels, GSKLD. 25 Sweyne 
Avenue, Southend, Essex SS2 6JQ. 
20 May- Northern Mobile Rally, Victoria Park Hall, Keighley. Trade 
stands, children's films, refreshments, bar. etc. Details from GSOFZ, 
OTHA. 
3 June - East Suffolk Wireless Revival, near Ipswich, Suffolk. Details 
from G4CVB, OTHA. 
10 June- Elvaston Castle Mobile Radio Rally, Elvaston Castle Countty 
Park (5 miles SE of Derby, on 850101. 11am start. Talk-in by GJEEOand 
G3ZBI on 144 and 432MHz. Usual auractions including grand bring and 
buy sale, plus full on-site catering facilities. Rally free. but local authority 
car parking charge of 25p. Further details from G4CTZ, OTHA, tel Derby 
71875. 
17 J une- Plymouth Mobile Rally, Plymouth, Devon. Details from 
G4GWJ, via RSGB HQ. 
17 June- HMS Mercury Mobile Rally, HMS Mercury, near Petersfield, 
Hants. 
24 June- Longleat Mobile Rally, Longteat Park, Warminster. Details 
later. 
1 July - Upton Mobile Rally, Upton·on-Severn, Worcs. 
5 August-RSGB National Mobile Rally, Woburn Park. Beds. Details 
from GJMVV, OTHA. 

Special event station 
GB3STD. 23-25 February 
St Dunstan's AAS will be operating a station at a get-together for the 
launching of a base station at Ian Fraser House, Ovingdean, Nr 
Brighton, E Sussex. 

MEMBERS' AD ORDER FORM ( 
Tick as ) 

FOR SALE 0 WANTED 0 appropriate 

e See Members' Ads page for 
conditions of acceptance. 
e Not more than 40 words. 
including name. address. etc 
e Do not forget 75p 
remittance plus wrapper. 
e Please write in block 
capitals. or type. 
e Use correct address 

Licensed members are asked to use 
their callsign and QTHR, meaning that 
their address 1n the current RSGB 
Amateur Radio Call Book is correct. 
BAS and A members will, of course. 
have to provide their name and 
address. 

I enclose cheque/ PO for 75p to cover 
the cost of this advertisement. 

Signed .................................................... . 

Date ........................................................ . 
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EXTRA PERFORMANCE ! I • 
THAT'S WHAT DATONG PRODUCTS ADD TO YOUR STATION 
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NEW PRODUCT PREVIEW 
INSTANT 

MORSE PRACTICE 
AVAILABLE SHORTLY 

" LEAVE IT SWITCHED IN, I CAN'T COPY YOU WITHOUT IT" 

This is a statement well known to users of our R.F. speech p1ocossors. Using the advanced techni· 
que of R.F. clipping these unl1s greo1ly increase your la1k power and help your voice plmch through 
lhe ORM. 
They work on any rig, whh any speech mode. at any power level, and on any bond. Simply connect 
in series \vith your microphone 10 got a really punchy speech signal. Tho use of the R.F. clipping 
technique raises your av01agc power Jevel and also enhances the inrnlUgibility of your speech signal. 
MODEL ASP. our latest model offers for 1he lirs1time 1he ultimate convenience of instant push­
bu11on selec1ion o f the desi red amount of dipping. No manual knob sening 0< moter watching is re· 
quired. Advanced circuitry does the work Quicker and more accunucly 01her feah.ues include: 
'"TONE" bu1ton Uor seuing the uansmitter micrgphone gainl. swi1chable rncrophone impedance. 
fuR moni10<ing by three Wgh1 emining diodes. 
The w0<ld famous MODEL RFC os Sia! available and so is MODEL RFC/ M which is a fuJy 1es1ed 
printed circui1 board module as used in MODEL RFC. 

PRICES: ASP £66.00 plus VAT IC73.13 1011111: RFC £40.00 plus VAT 1£45.00 101all RFC/ M C21.50 
plus VAT (C2•.19 101all. 

"GOOD GENERAL COVERAGE RECEIVERS COST A FORTUNE!" 
True •• . but if you already own D good quality ten-metre or two· metre receiver or iransccivcr you 
are Or\ry £118 away from a renHy high performance general coverage receiver, Jus1add 1ho magic in · 
gredien1, MODEL UC/ 1 from DATONGI 
Fc·r just £118.13 including VAT you ge1 fu ll coverage in thirty synthesised lMHz scgmenis from 
6Ck Hz (Rugby MSF) to JOMHl, at h igh sensitivity and with all tho laci1i1ios and high performance of 
your eKisting rig! 
For gOOd measure UC/ 1 also adds tWO·meHe coverage to 1en·meue rocoivers. 
U you want h igh p erformance gcnc<al coverage reception. MODEL UC/ 1 combined v.i1h your ex· 
isling arnateur·bands·only rig is tho anS\o\-er. The fact th.at it costs less than even a cheap general 
coverage receiver is just one of hto's ~easan1 surprises! 
PRICE: £105.00 plus VAT 1£118.13 101all. 

VIVE LA OIFFERENCEI 
MODEL Fll is a mosr unusuBI audio filter. It is a highly ¥ersa1He add·on unit for commun1c\111ons 
receive<s which gives great flexibllity in helping 10 ex1rac1 1he signals you wan1 ISSB, CW, RTTY 
etd hem background in1erfcrence. It simply connects in series with lhe l oudspeaker or h~adphones . 
Fully variable bandwidth and centre frequency plus .. t la1-topped" pass-band response give similar 
elleclS 10 "l.F. pass·band 1unlng" for SSB/or RTIY ree<>p1ion, and bondwid1h down 10 20Hl lwi1h 
Umi ted a .Le.I gives an amazing cnpabititv for pulling weak CW sta1ions out of 1he ORM , 
MODEL Fl 1 is also complo1oly unique jn being able to tune itself wt1cn notching out unwanted 
whistles. Tha1·s why we call h lt\o "FJoqucncy·Agilc Audio Filtet'". If a whistle appears on your chan· 
nel. MODEL FL 1 will notmally remove i1 f rom audibility M 1h1n a couple of seconds ••• completely 
automaticallyJ This ability mak&s conventional no1ch filters look posi1ivcly stone·ago and allo'WS the 
notch width 10 be so narrow 15Ht) that you lose virtuaHy nothing of the signal you want. 

PRICE: £53.00 plus VAT 1£59.63 101all. 

A GOOD RECEIVER DESERVES A GOOD AERIAL 

For sensiiive reeei>11on ogh1 1htough hom MSF al &>kHz to Band 1 TV OX around 50MHz, wilhoul 
1he need fa< an anienna farm, MODEL AD170 rs ideal. Designed fa< loft moun1ing, MOO El A0170 
h~s no adjustments and needs no eJClernat tuning units. The actual antenna comprises a wire dipole 
(overall length only 3 metrcsJ togother with a 1ather special FfT / bipotar amplil ic1 urnt. The broad· 
band signal from the remoicly lo~1cd antenna is piped via TV-t·vpe coax to 1ho intcrfaco unit lwhich 
now contains a switc hable 12dh1 omplifierl located near 1ho receiver. 
A lthough only 3 mettc5 long, MODEL AD170 has the same d irectional properties as a full·size 
d ip ole, even a1 60kHz. Ocspito hs smoll size, signal ·to·n oise ratios produced by MODEL AD170 a1 
any g iven frequency are slmilar to 1hoso from a conventional d ipclo cul to r&sonance for 1hat f<e· 
quency, and the unit makes an ideal accessory for a good general coverage receiver where space f o r 
antennas is limi1ed. 

PRICE: £29.50 plus VAT 1£33.19 101all; Specoal price comple1e wrlh mains pawer uM: 03.00 plus 
VAT 107.13 101aO. 

Imagine 1he convenience of having your own source 01 accura1e M0tsc lor instant fece1Vff'lg practice 
anywhere at any limel 
The Da1ong MORSE TUTOR produces doguaUy a random stream of hve charac1er groups al 
variable speed and with variable extra spacing between letters. You can select letters Of numbers or 
a miluure and unltke recOt'dS or tapes, lhe sequence never repeats. 
A Morse pracdce oscilla1or is also built in. Ju.st plug in a standard key to practice sen<ling. 
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AltATEUR RADIO 
EXCHAllGE 

Proprietors: Br~nda Aptaker, Bernard Godfrey (G4AOG) 

' \'e 
-\; What makes this the best place to buy that new rig you've been promising yourself? Our 

stocks, our prices, our terms, these are normal. True, there's a wider range of 
secondhand gear than elsewhere. but the real difference is that WE CARE. 
This means that, w hen buying. you the customer receive all the help you want .. .. ... . . 
like letting you actually try the equipment-out of its box- to make sure it's really right 
for you. and that afterwards too you get the service you expect. 
So .... . . buying. selling or just browsing ..... come to the shop that's different. And 
have a cup of Brenda's coffee as well! 

CPU2500R 
25W 2m Transceiver 

CPU2500RK 
25W 2m Transceiver 

CPU2500RS 
10W 2m Transceiver 

CPU2500RKS 
10W 2m Transceiver 

FT-202R 
hand-held 1W 
Transceiver 

FRG-7 
General Coverage 
Receiver 

FRG-7000 
Digital General 
Coverage Receiver 

FOK 
Multi 8000 

25W FM synthesised 
2m transceiver 

Quartz 16 
2m FM transceiver 

Multi U11 
70cm transceiver 

TM56B 
2m monitor receiver 
with scan 

YAESU-MUSEN 
FR-101 

Series 160-2m Rx 
FT-101E 

Transceiver 160-lOm 
FT-101EE 

Transceiver 160-lOm 
(less processor) 

FT-101EX 
Transceiver 160-lOm 
(less processor and 
12v supply) 

FT-200 
Transceiver 160- lOm 

FT-227R 
Tx 2m with 1MHz scan 

FT-901 
Series (all models) 

KW 

E-Z Match 
107 Antenna Tuning 

System 
109 Antenna Matching 

System 
(high power) 
Dummy load 

FT-7 
10W mobile HF Tx 

FL-110 
Linear for above 

FP-4 
AC Power Supply 
12v out 

FT-2.25 
Series 2m FM/ AM/ 
SSB Transceiver 

FT-301 
Series HF 
Transceiver 

FL-21008 
HF Linear Amplifier 

plus all other YAESU 
products 

ICOM 
IC-215 portable 2m FM Tx Rx 
JC-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 70 
Full range of converters, t ransverters. counters. 

pre-scalers. linear amplifiers. etc. 

A.S.P .• BANTEX. G-WHIP. HY-GAIN. 
JAYBEAM, MOSLEY. PANORAMA. 

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 AMATEURS 

So easy for Overseas Vi.sitars-just seven stops from Heathrow­
or phone your order and let us deliver it to you at the Airport. 

2 NORTHFIELD ROAD. EALING. LONDON W13 9SY. Tel : 01 -579 5311 
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LEE ELECTRONICS LTD 
ESTABLJSHEO FOR MORE THAN TWO DECADES 

01-723 5621 400 EDGWAR E ROAD. LONDON. W2 Telex: 298765 

OPEN MONDAY TO SATURDAY 

LONOON"S LARGEST STOCKISTS OF YAESU • ANTENNA 
SPECIALISTS • STANDARD e ICOM e LUNAR 
• JAYBEAM • SST e QM70 • ATLAS • ETC 

ACCESS• BARCLAYCARD e INSTANT HP 

FRG-7- DIGITAL DISPLAY 
Yes. The WOtkl famous FRG·7 "' now available with digital read·out fitted by Lee 

Elecuonic:s In place of kHz dial ...... . . ....... Specie! price £227.00 + VAT 

FRG-7 DIGITA L £227.00 
For customers who already own FRG-7"s we can supply the digital read·out complete 

wi1h installation msuuctions.... . • . . . . • . . . . . . • . . . . . .• £39.50 + VAT 

MICROWAVE MODULES DESPATCHED TO ANY PART OF THE WORLD POST FREE 
TRANSVERTORS FREQUENCY COUNTERS CONVERTORS 

MMT 144/ 28 Transvortor £79.00 MMD 050/ SOOMhz Counter £63.89 MMC 432/28S for Oscar £26.68 
MMT 432/ 28S Transvortor wilh MSOOP 10 Prescaler £25.00 MMC 432/144$ for Oscar £26.68 

Oscar shift £119.00 MMC704mconvortor £18.00 

A TV435/ 51 convert or 
MMC1296/ 144/ 28 
MMC156/ 28 Marino 
MMC28/ 144 up convenor 

£26.58 
£30.00 
£20.00 
£18.00 

MMT 432/ l44R Transvertor c151.00 LINEAR AM PS MMC 70 LO 4 £20 00 All 2m converters can be supplied 

VARACTORS MML432100W £220.00 MMC 144 2m ;o~~:~:~or £18:00 ~~~~~z 7~~~J:1s ~;;\;"]~~~t: 
MMV 129623<:m Triplor £30.00 MML144BOW £120.00 MMC 144L02mconvonor £20.00 puts of 28 14-18- or 144MHz. 

All MICROWAVE MODELS SUBJ ECT TO VAT IN UK 8% ON FREQUENCY COUNTERS. All OTHER MODELS 12j% 

A .S.P. MOBILE AND BASE STATION ANTENNAS 
AsP201 lW2m mobile 
Asp2009 I 3dB 2m mobile 
Asp629 jW3dB 2m mobile 
Aspfm t 3dS 2m mobila 

£3.50 
£7.50 
£7.60 

Asp393 jW 3dB 2m mobile 
Asp no hole boot mount 
Asp magnetic mount 

£17 Asp E462 70cm 3dS mobile 
£3.70 Asp E667 70cm SdS moblla 

£7.23 
£16.90 

Speclel offer A.S.P. A680 U.K. 
6dB 144/148MHz Co-linear 
Power handling 350W. length 

£13.50 Aso cutter wi1h cable 
£8.95 Asp A6S9 UK 70cm SdS. 
£6.75 basaanlenna 

Post & Package,£1.00 
£19.00 

approx. 1211. list £51 special 
offer £41 .60 
PLUS VAT 8% 

ICOM R.ANGE 
IC701 transceiver and 

VAESU MUSEN (FULL RANGE AVAILABLE) FREE DELIVERY IN UK 

FT9010M 
FT9010/ 0E 
FT301 
FT3010 
FP301 
FP3010 
Fv:»I 
FC301 

£863.00 
£737.50 
£515.00 
t588.00 
£98.00 

£162.50 
£88.00 

[108.00 

FT101E 
FR IOIO 
FR l0100 
FLIOI 
m 
FL110 
FP4 
FL21000 

pgwer supply 
£515.00 CPU2SOORK £308.00 FRG7000 £327.00 IC2152M ~ble 
£525.00 FT22SR £.a'7.50 Y0100 £146.00 IC202S 2M S SS 
£615.00 FT22SRO £535.00 OTR24 £16.00 IC402 70cm SSS 
£~.00 FT227R £213.00 YH56 £8.75 IC240 2M T(8nsceiver 
£318.00 FT227RX £253.00 YCSOOJ £168.60 IC24S 2M FM/ SSS 
£130.00 FT202 £106.50 YP150 £58.60 IC211E 2M FM/ SSB 

£36.00 FRG7 £187.00 Y0844 £19.50 Xtals for 215122 p/ pair 
£311 .00 FRG701G £221.00 Y0846 £7.60 Cases202/215/402 

£888.00 
£151.11 
£192.00 
£256.00 
£176.00 
£368.oo 
£496.00 

£4.50 
£6.75 

1-~~~~~~~~~~~~~A_ll_p_r_ic_e_s_s_u_b_ie_c_t_to~V_A_T~~~~~~~~~~~~~-; M'!:a~k~~~5 £10.75 
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STANDARD C432 70cm TRANSCEIVER 
THIS 6 CHANNEL 2·2 WAIT TRANSCEIVER COMES COM· 
PLETE WITH LEATHER CARRY CASE AND FITIED WITH 
433·2 AND 433·5 MHz. 

£169.95 + VAT 
THIS SOPHISTICATED UNIT HAS EXCELLENT SENSITIV· 
ITY. OUT PERFORMING MOST OTH ER RIGS, JUST THE 
UNIT NOW 70cm REPEATERS ARE OPENING UP All OVER 
THE COUNTRY. A FULL RANGE OF ACCESSORIES ARE 
AVAILABLE FOR THIS MODEL. 

ACCESSORIES 
CMPOS External Microphone 
SMP30 External Spk/ Mic 
C12 Wall Charger 
BCA Base Charger 
N-10 Set Ni-cad 

~ Helical Antenna 

SWR25 This ever popular twin SWR 
and power meter covers 
3·5· 150MHz at £10.50 plus 8% 
VAT and 25p P & P. 
SWR 15 Single me1er SWR and 
FS 3·5- 150MHz at £8.50 plus 
8% VAT and 25p P & P. 

£15.00 + 12!% VAT 
£16.50 + 12;% VAT 
£5.75 + 12!% VAT 

£22.50 + 12:4-% VAT 
£8.50 + 12i% VAT 
£3.50 + 12:4-% VAT 

SST ANTENNA TUNERS 
SST! Random 
SST2Coax 
SST3 

ROTATORS 
AR22 
CD44 
AR40 
HAMii 
KR400 

Match unit 

KYOCUTO DIGITAL 2016 
10W moblle400ch Tx/ rx 

J · BEAM ANTENNAS 
All MODELS IN STOCK 

£22.00 
£26.75 
£13.50 

£43.00 
£95.00 
£47,50 

£129.00 
£1!6.00 

£246 

Al above prices + VAT, cmr. free 

HELICAL ANTENNAS 
2m withSNC 
2m with PL259 
2m for IC215, 
Trio 2200 Gx. siandard 

C146A 

£3.BS each 
£3.BSeach 

£3.50 

Al + post 25p + 12!% VAT 

VH74 SWR and pQwer me1er switch­
able HF, 2M & 432MHz wilh 
remote head at £13.50 plus 8% 
VAT and 25p P & P. 
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DIODES/ZENERS SOCKETS/ BRIDGES TRANS ISTORS, LEDS, e t c. 
1N914 100v lOmA .05 8·p1n pcb .20 WW .J5 2N2222 NPN 12N2222 Planrc . 10) .15 
1N4005 600v lA .08 14·p1n pcb .20 WW .40 2N2907 PNP .15 

2N3906 PNP (Ptenic . Unmortc.cdl ,10 
1 N4007 1000v l A .15 16·pin pcb .20 WW .40 2N3904 NPN (Plastic· Unmarl(edl .10 
IN4148 75v IOmA .05 l8·p1n ocb .25 WW .75 2N3054 NPN .35 
I N4733 5. Iv I W Zener .25 22·p1n pcb .JS WW .95 2N305S NPN 15A 60v .50 
IN75JA 6.2v 500 mW Zener .25 24·p1n pcb .J5 WW .95 TIP125 PNP Oarling-tof1 .35 

LED Grettn, Red. Clear. V~llow .15 
IN758A 10v .. .25 28·pin pcb .45 WW 1.25 D.L.747 7 se-g 518'' H+gh com·•node 1.95 
IN759A 12v .. .25 40·om pcb .50 WW 1.25 MAN72 7 seg conwinodr fRedJ 1.25 
IN5243 13v .. .25 Molex pons .01 To·3 Socke1s .2S 

MAN3610 7 wg COtTNlnode' IOra•I 1.25 
1N52448 14v .. .25 MAN82A 7 Mg co~node fVtllowl 1.25 

2 Amo B .. dge IOO·orv .95 MAN74A 7 seg com.cathode (Redl 1 so 
1N5245B 1Sv .. .25 FN03~ 1 Hg co~eathode ~ Aedl 1,25 

25 Amp Br.<dge 200·PrY 1.95 

CMOS - T T L -
4000 . 15 7400 .10 

I 
7473 .25 74176 .85 74H72 .JS 745133 .40 

4001 . IS 7401 .15 7474 .30 74 180 .5S 74Hl01 .75 745140 .55 
4002 .20 7402 .15 7475 .35 74 181 2.2S 74H103 .55 745151 .30 
4004 3.95 7403 . lS 7476 .40 74 182 .75 74H106 .95 745153 .35 
4006 .9S 7404 .10 7480 .55 74190 1.25 745157 .75 
4007 .20 7405 .25 7481 .75 74191 .9S 74LOO .2S 745158 .30 
4008 .75 7406 .25 7483 .75 

I 
74192 75 74L02 .20 745194 1.0S 

4009 .3S 7407 .55 7485 .55 74193 .85 74L03 .25 7452S 7 181231 1.05 
4010 .35 7408 . 15 7486 .25 74194 .95 74L04 .30 
4011 .20 7409 . l S 7489 1.05 74195 .95 74LIO .20 74 L500 .20 
4012 .20 7410 . 15 7490 .45 74196 .95 74L20 .J5 74 L501 .20 
4013 .40 7411 .25 7491 .70 

I 
74197 .95 74L30 .45 74 L502 .20 

4014 .7S 7412 .25 7492 .45 74198 1.45 74L4 7 1.95 74LS04 .20 
4015 .75 7413 .25 7493 .3S 74221 1.00 74LSI .4S 74LSOS .2S 
4016 .35 7414 .7S 7494 .JS 74J67 .7S 74L5S .65 74 LS08 .25 
4017 ,75 7416 .2S 7495 .60 74L72 45 74LS09 .2S 
4018 7S 7417 .40 7496 .80 75108A .3S 74L73 .40 74 LSIO .25 
4019 .35 7420 . lS 74100 1.15 75491 .50 74L74 4S 74L511 .25 
4020 .85 7426 .2S 74107 .25 75492 .50 74L7S .55 

I 
74L520 .20 

4021 .75 7427 .25 74121 .35 74L9J .55 74L52 I .25 
4022 .75 7430 . 15 74122 .55 74LI 23 .8S 74L522 .25 
4023 .20 7432 .20 74123 .3S 74HOO .15 74L532 .25 
4024 .75 7437 .20 74125 .45 

I 
74H01 .20 74500 .35 

I 
74 LS37 .25 

4025 .20 7438 .20 74126 .35 74H04 .20 74502 .JS 74L538 .35 
4026 1.95 7440 .20 74132 .75 74H05 .20 7450J .25 74LS40 .30 
4027 .35 7441 1.15 74141 .90 74H08 .JS 74504 .25 

I 
74LS42 65 

4028 .75 7442 .45 74 150 .85 74H10 .35 74505 .35 74LS51 .35 
4030 .35 7443 .45 741S1 .65 74Hl1 .25 74508 .35 74L574 35 
4033 1.50 7444 .45 74153 .75 74H15 .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 .7S 7447 .70 741S7 .6S 74H22 .40 74540 .20 74LS107 40 
4041 .69 7448 .50 74161 .55 74H30 .20 74550 .20 74LS123 1.00 
4042 .65 7450 .2S 74163 .85 74H40 .25 74SS1 .25 74LS151 75 
4043 .so 7451 .2S 74 164 .60 74HSO .25 74$64 . 1 ~ 74L5153 .7S 
4044 .65 7453 .20 74165 1.10 74HS1 .25 74S74 .35 74LS1 S7 .75 
4046 1.25 7454 .25 741 66 1.25 74HS2 .15 745112 .60 74LS164 1,00 
4049 45 7460 .40 74175 .80 74H53J .25 745114 .6S 74LS193 .95 
4050 .4S 7470 .45 I 74HSS .20 74LSJ67 75 
4066 .55 7472 .40 74LS368 65 

4069/74C04 .2S 
4071 .25 MCT2 . 95 LINEARS, REGULATORS, etc • 
4081 .30 8038 3.95 LM320T5 1.65 LM340K 15 1.25 LM723 .40 
4082 .30 LM201 75 LM320Tl2 1.65 LMJ40K 18 1.25 LM72SN 2.50 

MC 14409 14.50 LMJOl .45 LM320T15 1.65 LM340K24 1.25 LM7J9 1.SO 
MC14419 4.85 LM308 IMIU!I .95 LM324N I 25 78LOS .75 LM741 !8·1•1.25 

4511 .95 LM309H .65 LM3J9 .75 78L12 .75 LM747 1. 10 
74C151 1.90 LM309K Cl•OK·>IBS 780S 13401 •1 .95 78L1S .75 LM 1307 1.25 

I 
LM310 .85 LM340Tl2 .95 78M05 .75 LM l458 .65 

9000 SERIES LM3110(M<nll .75 LM340T15 .9S LM373 2.95 LM3900 .50 
9301 .8S 95H03 1 10 LM318 CMln•I 1.75 LM340T18 .95 LM38011·14 P1N1.95 LM75451 .GS 
9309 .35 9601 .20 I LM320K5C790~11.65 LM340T24 .95 LM709 11. 1• PtN1,25 NE555 .35 
9322 .65 9602 4S LM320K 12 1.65 LM340K 12 1.25 LM711 ,45 NES56 .as 
MICRO'S , RAMS, CPU'S, 

NE565 .95 

INTEGRATED CIRCUITS UNLIMITED NES66 1.2S 
E-PROMS NES67 .95 

74S188 3.00 8214 8.95 
1702A 4.50 8224 3.25 
MM5314 3.00 8228 6.00 7889 Clairemont Mesa Blvd., San Diego, CA 92111 U.S.A . 
MM5316 3.50 8251 8.50 1 No Minimum SPECIAL 
2102·1 1.45 8255 10.50 DISCOUNTS 
2l02L-1 1.75 8T1J I.SO All prices in U.S . dollars. Please add postage to cover method of Total Orde• Deduct 
2114 9.50 8H3 I.SO shipping. Orders over S100 IU.S.) will be shipped a ir no charge. 

S35 · 599 10% TR1602B 3.95 8T24 2.00 Payment should be submitted with order in U.S. dollars. 
TMS 4044· 9.95 8T97 1.00 All IC's Prime/Guaranteed. All orders shipped same day received. 

SlOO · S300 15" 

21078·4 4.95 SJOI • $1000 20% 
8080 B.95 2]08 9.SO 

1'11one (714) 278-4394 BarclayCard I Access I American Express I BankAmericacd I Visa I MasterCharge 8212 2.95 Z80 PIO 8.50 
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~OPERATION 
'-••• DRAKE 
,\; ••• ~unl7h1Wo,{£1 Radio Shack Ltd 
,~...,. 

AT LAST FROM STOCK! 
BEARCAT SCANNERS 

MODELS 210 & 250 
HAL ELECTRONIC CW & RTTY 

VIDEO DISPLAY SYSTEMS 

DRAKE TR-7 TRIO TR-2300 TRIO TS-120V 

ASIATIC MICROPHONES HAL ELECTRONIC TTY SYSTEMS BARLOW-WADLEY 

SHURE MICROPHONES BANTEX ANTENNAS STANDARD 

HUSTLER ANTENNAS CALETTI ANTENNAS MICROWAVE MODULES 

BARKER & WILLIAMSON G-WHIP ANTENNAS PRESTEL FIELD STRENGTH 

ACCESSORIES NYE VIKING TELEGRAPH KEYS RECEIVERS 

AMECO MORSE COU RSES ATLAS TRANSCEIVERS T.W.E. SELECTIVE CALLING 

PHILIPS LANGUAGE TRAINER TEN-TAC TRANSCEIVERS SYSTEMS 

TELEX HEADSETS COE ROTATORS J-BEAM ANTENNAS 

for details send 15p stamps or 4 international replv coupons 

DRAKE * SALES * SERVICE 
ACCESS BARCLAYCARD 

~ Giro Account No. 588 7151 Telephone: 01-624 7174 

188 BROADHURST GARDENS, 11·!3'.f'!'J[ 
LONDON NW6 3AY VISA 

Cables: Radio Shack, NW6. Telex: 23718 

RADIO SHACK LTD. 
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P.M. ELECTRONIC 
SERVICES 

VAT- PRICES EXCLUDE VAT; FOR YOUR CONVENIENCE THE VAT INCLUSIVE PRICE IS SHOWN IN BRACKETS 
OVERSEAS ORDERS llnc. Eire ond Channel lslesl NO VAT CHARGEABLE. 

2M TX & RX CRYSTAL AVAILABILITY & PRICE CHART 
CRYSTAL 
FREQUENCY 
RANGE ~ ~ 
USE !TX or 

~ ~ ~ ~ ~ ~ 
... 

~ iii ... I ~ and HOLDER 

~ ~ ~ ~ ~ I:! I! ~ ; I! i I:! ~ t! 
OUTPUT ~ ~ i ~ 

;, i 
., j ,;, ,;, ,;, 

FREQUENCY iJ !1li ~ ~ ~ I !!i ~ 
144.030 e c e e e c e e e e • e e e 
144.4 1433.21 a c • e e b e e e e c • e e 
144.480 e e e e e e • e c c e e e • 144.800 d e e e c 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 c c a a a b • • b c e 
145.025/ RlT a b • e e a • a e e e e e e 
145.0501R2T • b • e e a e • e e e e e e 
145.075/ RJT a b a e c a e a c e e e e e 
145.1001R4T a b a e e a e • e e c e • e 
145.125/ RST a b • e e a e a e 0 c c e • 
145.150/ RGT a b a e e a e • e • e e c e 
145.175/ R7T a b a e e a e a e e e • e e 
145.200/ RBT a b a • • a a a e a • e c e 
145.3001S12 e e e e e e e c e c • e e e 
145.3501S14 • e c e e c c c e c c e e c 
145.400/ S16 e c e e e • e e e e c • • e 
145.425/ S 17 e e e e e e • e e e e .. e e 
145.45015 18 e e e e e e e • e • • e e e 
145.475/ 519 e e e e e e e e e e e e e e 
145.500/ S20 • b • c c a a a b a a b c e 
145.525/S2 I • b a c c a a a e a • e c c 
145.550/ S22 a b a c c • a a e a • e c c 
145.575/523 a b 3 c c a a a e a a e c e 
145,600/ ROR • b a c c a a a c a a c c • 145.625/ RlR e e • e e e a e e a a • c • 
145.6501R2R e e e c e e • e e a • • c e 
145.675/ R3A e e e c c • a e • a a e c • 145.700/ R4R e e e c c e a • e a a e c e 
145.725/ ASR e e c c c e a • e a a e c e 
145.750/ R6R e e e c c e a e e a • e c e 
145.775/ A7A • • e c c e a • e a a e c • 145/800/ R8R • b a c c a a • e a a e c 0 
145.950/ 538 a e e a e e 0 e • a e • e • 

Prices: la) £1.951£2.191. lbl £2.321£2.61), tcl £2.80 1£3.15) Id) and le) £3.20 1£3.60) 
AVAILABILITY: (a), lb), le) and (dl stock items normally available bv return lwe 
have over 5000 items in stock I. {e) Four weeks normally but it is quite possible we 
could supply from stock. N.8 . Frequencies as listed above but in a11·ernative holders 
and/or no stock loadings are avallable as per code ~el. 
ORDERING: When ordering please quote (1) Channel, 121 Crystal frequency, 13) 
Holder, 14) Circuit conditions !load in pf). If you cannot give these, please give make 
and model of eQufpment and channel or outpu1 frequency required and we will ad· 
vise if we have details. 

JAPANESE AND AMERICAN EQUIPMENTS 
With the ever-increasing popularity of Japanese equipments we have fur1her ox· 
panded our range of stock crystals. We can now supply for YAESU FT2F, FT2FB, 
FT2 Auto, FT224, most of tile ICOM range and the TRIO·KENWOOD range. We 
can also supply from stock crystals for the HEATHKIT HW202 and HW17A. 
YAESU FT221 CRYSTALS NOW JN STOCK. ALL AT £2.80 (£3.151. All popular 
channels- For repeater use advise xtal frequency required as earlier models have 
different shih xtals to later FT221R. We can also supply the cryst11J 10 give NORMAL 
"lune 10 RX .. working as FT221R. For 70cmwe can supply the 1.6MHz shih xtal for 
direct use with a M ICROWAVE MODULES MMT432/144which wocan supply for 
£161.00 1£168.88). SPECIAL OFFER: If ordered with transverter 70cm shih crystal 
FREEH 

BURNS ELECTRONICS 
We are the Northern Appointed Agents for BURNS KITS etc. and can supply many 
of their products from stock. 

M ODULA R COMMUNICATIONS SYSTEMS 
For tho RITY enthusiast we can recomrmmd and supply the "MCS .. range of pro· 
d ucts. Thls inctudes terminal units. AFS keyers. magnet drivers for nL Interface. 
telegraph distortion measuring adaptor. RTIY audio processor, Power units, etc. 
For the CW man we have the " M CS" CW filter which gives three stages of active 
filtering. Please send S.A.E. for full details of the .. MCS .. range. 

ANZAC MD·108 DOUBLE BALANCED M IXER 
5-500MHz supplied with full details for only £5.95 1£6.431. 

t;RYSTALS FOR THE BRITISH 70CM CHANNELS 
Due to the much higher multiplication involved (3 times that on 2ml all our stock 
70cm crystals are to much closer tolerances than our stal')dard amateur range. 
We are stocking the following channels ABO 1434·601433•001, RB2 
1434·65/433·051, RB4 1434·70/ 433· tOJ, RB61434·75/ 433· 15l, SUBl433·20), RBtO 
1434·85/ 433·25), R814 1434·951433·35), SU18 1433·45) and SU201433·50!- TX 
and RX for use with: PYE UHF Westminster IW15UJ, UHF Cambridge IU10Bl • 
Pocketfone IPF1) and STORNO COL/COM 662 all at £2.3211:2.611. For the U450L 
Base Station we have the TX crystals for all the above channels £2.32 (£2.61). The 
RX crystals for the U450L Base Station, together with the TX and RX crystals for the 
remaining SU channels ISU12- 433·30·RITY. SU1&-433· 40and SU22- 433·55l for 
all the above equipments are available al £3.20 1£3.601 to amateur spec o r £4.20 
1£4. 721 to same spec as stock Items. Delivery aooro•. 4 weeks. 

4m CRYSTALS FOR 70·26MHz-HC6/ U 
TX8· 7825MHz and RX6· 7466MH2 or 29· 7800MHz £2.32 1£2.61 l . 
10·246MHz .. ALTERNATIVE .. l.F. CAYSTALS- £2.32 1£2.61), For use in Pye 
and other equipment with 10·7MHz and 455kHz l.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 and HC25/ U (low loas) 16p each 
118pl. lOp P. & P. per order IP. & P. flee If ordered with crystals). 

CONVERTER/TAANSVERTE A CRYSTALS- HC18/U 
All al (3.00 IC3.371, 38·6666MHz 1144/ 28). 42MHz 170/ 28), 58MHz 1144/28), 
70MHz 1144/4), 71MHz 114412), 95MHz 1342/52). 96MHz 11,296/ 432/1441, 101MHz 
1432/28), 101·50MHz 1434/ 28), 105·6666MHz (1,296/28) and 116MHz 1144/28). 

CRYSTALS MANUFACTURED TO YOUR SPECIFIC REQUIREMENTS 
Prices shown are fer one off to our amateur specs: closer tolerances are available. 
?lease send us details of your requirements . 

A low frequency fundamentals: 
Adi. tol.:t50ppm Temp. tol.:t100ppm 0 to 70°C. 

6·0 to 19·999 kHz. (28.12 (01.63) 80 10 99·999 kHz. £7.30 1£8.21) 
20 to 29·999 kHz. £17.75 (f19.97) 100 to 149·99 kHz. £6.68 1£7.511 
30 to 59·999 kHz. £15.51 1£17.451 150 10 499·99 kHz, £6.20 1£6.97) 
60 to 79·999 kHz, £12.41 IC13.96) 500 to 799·99 kHz. £7.30 1£8.21! 

B M id lrequenci es: Adj. to1.:t30ppm Temp. tol.:30ppm 0 to 60•c 
800 to999·9 kH• Fundamernal .. ... .... . ......... . . ... .... .. .. £9.50 l fl0.691 
1 ·0 to 1 · 4999MHz Fundamental. ........ . . • • • • .. ........ £9.40 1(10.57) 
'1·Sto1 · 9999MHz Fundamental ...... .... . .. . . . . . .. .. ... .... . CJ.95 ! C4.44) 
·2·0 to20·999MHz Fundamental. ... . .... .. • ••• • • ..•.. ••• ...•• £3.36 (£3.78) 
21to24· 999 MHi Fundamental . . . . . . . ... .. . .. .... ... ..... .... £6.48 !£7.29) 
25 to 27·99 MHz Fundamental ..... .. . . . .. ..... .. . . . . .. .. ... . . £8.90 1(10.0ll 
28 to 30 MHz Fundamental. .. .. ............. .. :..:. : .. :::..:. ·..:. ·..:. ·...:.:..:. ,_£9...:.6!! ..1!'..!9~l 
:'j5to 20·"9999-MH;-3«1o;e;to-;;e-. :-: :-: :-: :-: :-: :-: :-: • • .. . ••..... ... £3.95 (£4.44! 
' 21 to 63 MHz 3rd Overtone . .. .... .... .. ... .. .. .... . . . . . ...... CJ.36 1£3. 781 

:-50t; 52.999 ;;:,H',5th' ov;,;;;; :-: :-::-: :-::-::-: :-. :-. :-::-: :-. :-: :-. :-: :-. :-o.95- i£4-:-44°1 
' 63 to 105 MHz 5th Overtone ..•.. . ·~·~· . .... ...•• CJ.36 1£3.781 

c High ftequencies; 
Adj. tol."'20ppm Temp. tol.: 30ppm- 10 10 60° C. 

105 to 180 MHz. £6.48 1£7.291 180 10 250 MHz. £10.54 1£11.861 

Delivery• normally 4/ 6 weeks- all other freQuencies 6/8 w eeks. 
Holders all low frequencies are In HE13/ U or similar-otherwise supplies in HC6/ U. 
HC18/ U and HC25/U are available at frequencies above 4MHz. HC17/ U lsame pins 
as FT243l available at 25p 128p) extra on above prlcos . 
Unless 01herwise specified , fundamentals will be supplied to 30pf circuit conditions 
and overtones 10 series resonance. 

TEST EQUIPMENT FREQUENCY STANDAAO CRYSTALS 
100kHz In HC13/ U and 455kHz in HC6/ U, £2.95 1£3.191. 
1MHz and 5MHzin HC6/ U and lOMHz and 10· 7MHz in HC6/U and HC251U, £2.80 
{(3.02). 

CRYSTALS FOR PROFESSIONAL USE 
We can supply crystals to most commerclal and MIL specifications. with an express 
service for tha1 urgent order. Please send S .A.E . for details or telephone between 
4.30- 7pm and ask for Mt. Norcliffe. 

CRYSTALS FOR LARGE QUANTITY COMMERCIAL USERS 
We can supply crystats for commercial use, e.g. TV '?'computer crystals. etc. at 
very competilive prices. Please let us know your requirements 

EXPRESS SERVICE 
Many types of made·to-order cryst11ls are available on our " EXPRESS 
SERVICE .. - with delivery of three days on our class "A" service. Telephone or 
Telex for details. 

TEAMS: CA;;H WITH ORDER- MAIL ORDER ONLY- S.A.E. WITH ALL 
ENQUIRIES- PRICES INCLUDE P. & P. !BRITISH ISLES) EXCEPT WHERE 
STATED-OVERSEAS CHARGED AT COST. 

2 ALEXANDER DRIVE, HESWALL, WIRRAL, MERSEYSIDE, L61 6XT 
Tel: 051·342 4443 Cables: CRYSTAL, BIRKENHEAD. Telex: 627371 
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SOUTH MIDLANDS COMMUNICATIONS LIMITED 

MILES ABOVE THE REST 

THIS 

2 METRE F.M. P.A. 

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 w ithstand extremes of 
weather using: fine stainless steel whips, A100 nylon bases. chrome-plated 
brass ferrules, heat-treated silver-plated beryllium copper contacts and 
buttedlpolished stainless steel springs. 

341L 70MH< iA O.OdB<> Gain 
3t0L 70MHz IA O.OdBa Gain 
340H 144MHz IA O.OdBo Gain 
3 IOH t44MHz iA O.OdBa Gain 
440 144MHz fA 3.0dBa Gain 
330 t44MHz IA 3.0dBa Gain 
341 144MHz IA 3.0dBa Gain 
350 144MHz rA 3.0dBa Gain 
351 144MHt !A 3.0dBa Gain 
340U 432MHt iA O.OdBo Gain 

009 Guner mount fits any antenna above 
093 Bootlip/ trunk mount fits any ant. above 

Std base, tapered whip, 
Swivel base, tapered whip, 
Std base, parallel whip, 
Swivel base, parallel whip, 
Std base, 1apered whipsec1 
S\'livel base. tapered whip, 
Std base, spring, tapered whip, 
DC groond base, tapered whip, 
As 350 + spring, tapered whip 
Std base, parallel whip, 

£5.50 
C7.25 
£4.35 
£6.10 
£7.16 
C7.60 
Ol.75 

£12.56 
£13.85 

£4.35 

£4.50 
£2.<IO 

The above antcnnas 1Jre complete·w,th C8ble assembly fine. 15' coax) 

092 
Cable assembly for I or IA "nwanted 
Magnetic mount for i oriA 
Cable assembly for ~A unwan1ed 

091 Magnetic mount for 1A. antennas 
088 Wlng/cowt for !A antennas 

ded"ct £1.80 
(in lieu add C7.6S) £9.45 

deduct £4.30 
lin lieu add £6.151 £10.45 

!in lieu add £0.351 £4.65 

ADD VAT 12t% + CARRIAGE !Long ants. 95p, Short ants., aces., etc. 50p.) 

Ascot antennas are available; mail order from SMC HO in Totton, personal 
callers to any branch (Leeds, Chesteriield, Woodhall Spa), SMC agents or 
reputable amateur radio dealers throughout Britain. 

YOUR 

SMC Ltd, Osborne Road, Totton 
Southampton, Hants S04 4DN 
'Phone Totton (04216) 7333 

MORE 
Power 

MORE 
+2M FM - Q.S.O.'s 

HAN DH ELD-MORE 
OR/PRIG Coverage 

Boost the power of your F.M . handheld or portable rig. This add on power amplifier module boosts the power of 1-3 
watt rigs making it suitable for base station or / M use. 
Each module is individually tested and comes with its own specification sheet outlining its performance. Detailed 
connection instructions and information on switching arrangements are also included. 
Specification: Drive power 1, 2 or 3 watts - please state when ordering. Output Power: 10 watts minimum -
typically 12 watts. Power: 13.SVdc negative earth. Size: 4.5in x 4.5in x 1.5in. Price: £22.50 inc. VAT and carriage. 

R.F. SWITCHING BOARD 
Carrier operated - interconnects with the power amplifier module giving 'in-line' operation. Provision for 
adding a preamplifier is included. Requires 10-15Vdc negative earth. Full instructions included. 
Size: 2in x 1.8in x 1.1 in. Price: £8.95 inc. VAT and carriage 

AMCOMM SERVICES, 194A NORTHOLT ROAD, SOUTH HARROW, MIDDLESEX. 
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NEC 

The legel use of amateur radio 
transmitting equipment requires an 
amateur license. Therefore. it is the 
policy of this orgenlzetlon thet 
emateur redio trensmitters, 
transceivers and amplifiers be sold et 
retail only to persons who cen show 
that they are properly licensed to 
operate that equipment. 

JUST TELEPHONE YOUR CARD NUMBER OR 
SEND YOUR CHEQUE WITH ORDER 

g] : ' "ttll· , • • • , -VISA --01 -8641166 01-422 9585 

MICROWAVE MODULES 
MMC70 4m. Converter ... ... 
MMC144/28 LO 2m. Convener 
MMC32/28 70cm. Converter ... 
MMC1296/26 23cm. Conver1or 
MMC1296/144 23cin. Convener 
MMVl 296 23cm. Tripler ... .. . 
MMDOSO 50 MHz Counter .. . 
MMDSOOP Prescoler ... ... .. . 
MMD500P 500 MHz Counter ... 
MMT432/ 28 70cm. Transverter 
MMT432/ 144 70cm Transvefter 
MMT 144/ 28 2m. Transverte, 

JAYBEAM 
4M ANTENNAS 
4Y / 4M 4 el. vagi • 
PMH2/4M 2 way harness 
2M ANTENNAS 
C5/2M 5 dB collinear •• 
5Y/2M 5 el vagi 
8Y/ 2M 8 el. vagi 

£20.26 
£22.50 
£27.00 
£31 .60 
£31.60 
£33.76 
£66.96 
£27.00 
£86.32 

£133.88 
£169.88 
£88.87 

£12.65 ((2·00) 
£8·35 (75p) 

£30·95 ((2·00) 
£7'70 ((1 ·00) 

£10·00 (C1 ·00i 
£21 ·32 ((1 ·50 
£26·37 ((1'50 
£31-16 (£2·00) 

10Y/2M 10el. yagi .. 
PBM 10/ 2M p8!8beam 
PVM 14/ 2M parabeam 
5XY /2M 5 el. x'd yagi .. 
8XY /2M 8 el. x'd yag1 .. 
10XY/2M 8 el. x'd yagi 
PMH/2C Circular harness 
04/ 2M 4 el. quad 

.. £15·97 (C1 ·50l 
£19·91 (C2·00 
£26·25 (f2·00 

Q6/2M 6 el. quad 
05/ 2M ol. slo1 •• 
D8/ 2M el. slot • . 
SVMK/2M vertical slot 1t 

UGP/2M ground piano 
H0/ 2M halo head . 
HM/ 2M halo + mas1 • , 
PMH2/ 2M 2 -way harness 
PHH4/ 2M 4-way harness 
70cm. ANTENNAS 

£5·00 (50p) 
£16·31 ((1 ·50~ 
£21·71 (C2·00 
£13-61 (£1-50 
£18·22 \(1-50) 
£3·83 (Cl ·00) 
£7·03 (fl •00) 
[3·26 ( 75p) 
£3-88 (75p) 
£6·80 (75p) 

.. £1 6·34 ((1 ·00) 

D8/ 70cm. 8 el. slot . .. £15·47 ((1 ·50) 
PBM 18/70cm. Parabeam £18·56 (C1 •50) 
MBM48/70cm. Mul1ibeam • • £21 ·65 (£2·00) 
M BM88/70cm. Mul1ibeam £28·97 (C2·00) 
12XY/70cm. 12el x'dyagi .. £29·70 ((2·00) 
PMH2/70cm. harness . £5·00 (50p) 
PMH4/70cm. harness . . £12·26 ((1·00) 
C8/70cm. 8d8 colinoer . . £39·07 (C2·00) 

Opposite South Harrow Tube and Bus Stat ions 

YAESU PRICE LIST 
FT101E £615.00 
FT101EE £498.00 
FV101B VFO £80.50 
SP101B speaker £17.50 
FR101S £395.50 
FR101D £493.50 
FR101S Dig £481.00 
FR101D Dig £573.50 
FL101 £410.00 
FT200B £325.00 
FP200B PSU £69.00 
FT221R £357.00 
FT225R £487.50 
FT225RD £535.00 

counter £61.00 
memory £88.00 

FT227R £202.00 
FT301 £616.00 
FT3010 £688.00 
FP301 PSU £96.00 
FP301D deluxe PSU £153.50 
FVJ01 VFO £80.00 

SERVICES 
194A Northolt Road 
South Harrow, Middx 
London. Tel: 01 -864 1166 

(FREE DELIVERY) 

FL2100B £307.00 
FT901D £737.50 
FT901DE £737.50 
FT901DM £853.50 
FP4 AC PSU lor ET227R 

and FT7 £31.00 
FT7 £318.00 
'Y0100 £150.00 
'Y03(l1 £167.00 
'Y0101 £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 £7.50 
YH55 £8.75 
OTR24 £15.60 

•These items add VAT 8% 
01hers 12t'li> 

PRICES SUBJECT TO CHANGE WIT HOUT NOTICE 

\liil 
YAESU v 

ROTATORS 
( inc. Carr. plus VAT) 

Alt20 Llgnt VHF /UHF £34.00 

!~mi~~tly~:iw~F m:gg 
AR40VHF Light HF £47.50 
AR33 Deluxe control '40 

BTI Medium duly 
Cl44 Medium duly 
HAM II Heavy duty 
2010/ 220 Automatic 
2030 Memomatic 
BEARINGS 

£69.00 
£79.60 
£95.00 

£129.00 
£43.60 
£48.00 

CD562 COE (up to 2· and 
11") ...... ... ... £5.00 

RZ100 Stolle (ballrace) 
£10.00 

ICOM 
IC215E 

1--~~~~~~~~~~~~~~~~~~~~~~~~--4 1c202e 
£141 .00 
£150.00 
£192.00 
(176.00 
£244.00 
£352.00 
£488.00 

RF Power Meters 
JD110 single meter 10 & 

100w 1·5· 150MHz £11.74 
Reece UH74 single meter 

10w FSD 432, 144 £14.27 
Henson FS60M 20-2fXM. 

FSD 50- lSOMHz £26.37 
leader LPM885 thru-line 

wall meter/SWR 20, 
200, 1000w 1 ·8-54 £48.31 

SML SWR25 twin moter 
3·5- 150MHt £11.30 
All include VAT £i Corr 

Antenna Tuning Units 
Dentron MT3000A 10; 

160M continuous 
3Kw £366.00 

Leader LAC896 l!Hll SOO.., 
SWRIPWRIATU 

MFJ10 160m 200w 
toroidal S0239 sockets 
16010 2 variables 50239 
900 3 variables S0239 
SST1 random wire 
SST2 ultra tuner 
Amcomm 200 ultra 1uner 

50239 complete wilh 
PL259 plugs 

£91.00 

£33.00 
£39.50 
£26.60 
£33.50 

£33.50 

Al/include VAT & Carr 

OM70 
70/28 MHz Convenor 
144/ 28MHz Convener 
432/28MHz Conve11er 
432/144 MHz Converter 
432 + 434/ 28 MHz Convener . 

Crystal Filters 
YF107H600 10 · 7MHz 8 

pole CW £20.25 
YF30H360 3179·3KHz 8 

pole CW £20.25 
YF.llfC13·17SMHz 6 pole 

cw £20.25 
YF107F2.4 10· 7MHz 6 pole 

SSB £20.25 
YF90F 9MHt 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 SSB £20.25 
YF107F12 10 · 7 6 pole 

AM/ FM £20.25 
Curler crystols HC/lBU £2.25 

All include VAT & Carr 

TDS Pip Tone for 
SSB/ 144MHz; cor,_ 

nectS 
into mic lead £7.05 

2m Pre Amp SD306 low 
noise excelleru cross 
mod performance £7 .06 

Post+ Tax paid everywhere 
£16·50 
£16·50 
£22·00 
£22·00 
£26·00 

432+ 434/ 144 MHz Converter .. • . £26·00 
£52·00 
£52·00 
£79·00 
£93·00 
£45·00 

28/70 MHz 2 Wan Solid State Transvener .• 
28/144 MHz 2Wau Solid StateTransvener .. .. 
BUCCANEER 28/ 144 MHz 15 Wall Solid Stale Transvener 
SCORPION High Power 28/ 144 MHt Transverter .. 
40/50 Wan 144 MHz Linear Ampli1ier 
COUGAR 144/ 432 MHz FM Transverter 
COBRA 144/432 MHz FM Transverter 

£55·00 
£73·50 

IC2025 
IC240 
IC 240 with scan 
IC245E 
IC211E 
Plus 12!% VAT 

Multi U1 70cm mobile £221 
Multi 11·2m mobile £184 
Multi 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'LL DELIVER TO YOUR 
HOTEL OR MEET YOU ON 
DEPARTURE. ANO 
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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BURNS ELECTRONICS 
43A CHIPSTEA D VALLEY ROA D. COULSDON. SURREY CR3 2RB Tel: 01-688 n 66 

ABSORPTION WAVEMETER TC101 
Covers 800kHz to 500MHz in six ranges with a sensitivity of 100mV 
for 20% FSD (200mV over 200- 500MHzJ. Coaxial RF input socket 
and jack socket for monitor oulput. Insulated probe supplied. 
Matching case to Crystal Calibrator. Dimensions: width 8iin; length 
6iin; height 2tin. Finish in two-tone grey stove enamel. Ex. stock. 
Price: £36.95+ 8% VAT= £39.91. 

CRYSTAL CALIBRATOR CC-10 
Generates 1MHz, 500, 100, 50, 10, 5kHz and harmonics up to at 
least 600MHz for use as a calibrator or heterodyne wavemeter with 
the internal mixer and audio amplifier. Modulation monitor (AM) 
facility. Internal 9V battery. CC-10 plus TC101 meet requirements of 
UK amateur sound licence for HF and VHF operation. Ex. stock. 
Price: £41.90+8% VAT=£45.25. Made and 
MODULES 
FM Detector FMD-1/85kHz- 10·7MHz• 
VHF Preamplifier MA-1 28, 70 or 144MHz' 
Speech Processor SP-1 
Phase Modulator PM-1 /frequency 4- 12MHz" 
Power Supply Module PSM-1 
Transmitter Timer TT-1 
•State discrete frequency required 

COMPONENTS 

Kit 
£9.13 
£5.61 
£8.42 
£7.59 
£4.93 
£6.05 
All fHJ 

tested 
£10.78 
£6.60 
£9.96 
£8.91 
£6.05 
£7.21 

Resistors: tW 5% carbon film E12 10 to 1M; 1- 24 2p each, 25- 99 
1.8p each, 100 + 1.6p, 500 + 1.5p. Ten of each value. total 610 
resistors £9.15 IH). 
PC Presets: 1K, 2·5K, 5K, 10K, 25K. 50K, 250K, 500K, 1Meg, 
10p each (H). 
Panel pots. log or lin, SK, 10K. 25K. SOK, 100K. 250K, SOOK, !Meg, 
less switch 32p each, with DPST switch, log only 62p each. All (H) . 

YOU OWE YOUR RIG 
A GOOD ANTENNA! 

The World-famous JOYSTICK VFA (Variable Frequency Antenna) 
SYSTEMS continue to prove their worth in many amateur stations 
worldwide and in Government communication. Tunes continuously 
0·5/30·00MHz and can be Installed in any location. Comes In easily 
assembled form. carriage paid, 12i% VAT included. Glowing testi· 
monials from many users on our files. 

JOYSTICK ANTENNAS 
SYSTEM 'A' 200w. P.E.P. OR for the SWL £41.00 
SYSTEM 'J ' 500w. P.E.P. (improved ·a· on receive) £47.95 

PACKAGE DEALS 
COMPLETE RADIO STATIONS FOR ANY LOCATION 

All packages include the JOYSTICK VFA (System 'A'), Bit 
feeder. all necessary cables, matching communication head­
phones. Delivery Securicor our risk. ASSEMBLED IN 
SECONDS! You SAVE £14.15 on each PACKAGE DEALI 

PACKAGE No. 1 Fe atures R.300 Rx £222.00 
PACKAGE No. 2 Features FRG7 Rx £237.45 
PACKAGE No. 3 Features SRX30 Rx £212.45 
PACKAGE No. 4 Our ' Rolls' Rx-FRG7000 £402.00 
RECEIVERS ONLY incl. delivery etc 

R.300 £184.50 FRG7 £199.95 SRX30 £174.95 
For further details, send 9p stamp. 

You can phone your Access or VISA number. 
ring 0843 62535 (ext 6) (or 62839 after office hoursl 

PARTRIDGE ELECTRONICS LTD 
6 Partridge House. Prospect Road. Broad stairs. C101 LO 

G3CED (Callers by appointment) G3VFA 
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Min plate ceramics. lOOv, 2p2, 3p3, 4p7, 6p8, 8p2, 10, 12, 15, 22, 33, 
47pF 4p each. 68, 82, 100pF 5p each, 150, 220pF Sj-p each, 470. 
680pF 4p each, 63v: 1 nF 4p each, 2n2, 4n7 4fp each. 10n 5p each. 
All (H). 
Ceramic caps 500v, lpf- lOnF 3!p each (H). 
Electrolytics, 1u, 2u2, 4u7, 63v, 6u8 40v, 10u 25v, 15u 16v, 22u 25v, 
47u 10v, 9p each, 47u 40v 11p each, 68u 16v 9lp each. 100u 25v, 
150u 16v, 220u 16v 13p each. All IH) . 
Min Poly Trimmers, HipF. 2- lOpF, 18p each, 2-22pF 19p each, 
6-£SpF 26p each, all (H). 
Semiconductors: 
BC108 12p BL Y93A £14.74 2N4427 96p 1 N4004 9ip 
BCY72 21p MPS2369 17plH) 2N5245 46p(H) 1N4005 10p 
8FY51 24p SD306 £1.68 40673 66p 1N4006 11p 
BFY90 £1.(15 2N2369 23p 1N4001 Sp 1N4007 12p 
BLY33 £1.87 2N3819 39plH) 1N4002 8fp 1N4148 3p(H) 
BLY83£7.60 2N3866 96p 1N4003 9p 

Zener diodes, 400mW, 5% tolerance, 3•3v to 24v, 12p each. (H) 

COMPONENTS FOR G3MFJ/G3KEP FREQUENCY COUNTER 
7400N 13p 7473N 31p 74121N 34p MC10131P £1.67 
7413N 30p 7475N 47p 74196N 90p NE529K £1.62 
7447N 68p 7490N 47p MC10116P 65p MR5V £1.49 

Five-pole 1 l ·way rotary switch £3.20 each. 

Hardware, connectors, wires, coaxial cable etc all listed in our com­
ponent catalogue with quantity discounts on mixed orders, price 
25p (zero VA TJ. 
Please add 25p P&P to all component orders. Prices exclude VAT 
which should be added ar rhe rare of 12t% ro items marked (HJ and 
8% to all others. 

DIGITAL DEVICES LTD 
RETA IL DIV ISION (GSGHZ) 

CMOS TTL ZENERS 

4001 t6p 7400 14p BZY88 2v7, 3, 3v3, 3v6. 
3v9, 4v3, 4v7, 5v6, 6v8, 4011 16p 7401 14p 7v5, 9v l. 10, 12, 15, 16, 

4013 36p 7402 19p 18, 20, 2.2. 24, v. 30. 33 4015 65p 7404 14p 
vol1s400mW 7peach 4017 55p 7405 14p 
1 off each value 4020 69p 7408 14p 22 diodes for £1.20 

4023 t6p 7413 30p 
4025 16p 7432 24p 
4026 99p 7440 14p Special offer 4027 39p 7442 48p (while srocks lastl 
4028 56p 7445 75p 
4030 38p 7447 58p 

Motorola ~ watt 
4040 69p 7473 28p zeners in 4049 29p 7474 28p 2v7, 4v3 & 5v6 only 
4050 32p 7475 35p 
4051 55p 7486 28p 7p each or 
4060 99p 7490 35p 10 for 55p any mix 
4066 60p 7493 41p 
4069 17p 7496 65p 
4093 55p 74121 Jlp Wirewound Resistors 7412.2 49p lOwlltt 5% 74123 49p 27R, 56R & 330R 12p each 74132 63p 

LINEAR 74151 63p 
74161 85p 

723 45p 74191 95p 
741 J()p 74196 95p 

Terms ol Business: CWO only. VAT INCLUDED. No minimum order. but 
orders under C4 add 25p P&P. Goods normally dispatched by return ol post. 
All devices brand new and full spec by famous manufacturers. CMOS mainly 8 
series 

FREEPOST ADDRESS- NO STAMP REQU IRED ON YOUR ORDER 

FREEPOST, T OWCESTER, NORTHANT S, NN12 7BR 
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AMTECH 300 

~~ 
&ii\•\ 
AMCOMM SERVICES .. , .. , 
~~ 

RADIO COMMUN/CATION February 1979 

AERIAL TUNER UNIT 
OOOOOH .. . . If only this advert were in colour you 
would be able to see how the beautifully finished 
two-tone grey case matches Trio and Yaesu gear. 
This is not the cheapest A.T.U. around but it is a 
quality product made in the U.K. 
Unlike some units the AMTECH 300 uses w-i·d-e 
spaced tuning capacitors and covers al l bands 
160·10 metres. 
80239 connections for transmitter and coax fed 
aerials are provided whi le 4mm sockets are used for 
single wire and earth connections. 
Size:-8" x 3 V2 " x 4" 

PRICE £37.50 including VAT and carriage 
194a NORTHOLT ROAD, SOUTH HARROW, MIDDLESEX. 

HW-8 
QRP CW transceiver. 80M through 
ISM, 3.SW DC power input. Operated 
from car battery or mains pack. 

TELEPHONE 01 ·864 1166 

O' 0 .. (] .... .. 0 
HW-101 de-luxe 5 band transceiver 
with optional fixed station AC power 
supply or mobile power supply 
available as extras. 
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ALAN 
GWJYSA 
~ 
~ 

JOHN 
GWJOXU 

have all got together, with seven years Agency experience, and 

M.R.S. COMMUNICATIONS LTD 
is now established to provide a better service to Amateurs 

in Wales and the West 

------ ------
OUR STAR SERVICE INCLUDES ' - ~ * TRIO and other equipment in conjunction ;; . "'""~-~. 

-:;:;:<• ·- I 'i' - ,,.. ~ 

with Lowe Electronics Ltd of Matlock 
* J BEAM aerials for VHF-UHF 

:.: __ 0' 

TS120V 

CALL AT 

* MICROWAVE MODULES equipment 
* COMPONENTS for the Homebrewer 

TR7500 

76- 78 Park Rd., Whitchurch. 
Cardiff. 

* FULL SERVICING facilities on any make 
* EXPERT ADVICE on all amateur matters 

OR PHONE 
Cardiff 616936 (STD 02221 
Between 9am & 9pm Open 9am to 6pm Mon to Sat. 

Why not drop in on the TRIO and let us assist you 

Mobile Aerials 
MODULAR SERIES 

An-Ml~ Of ythi(J• Mii..!1 fUIUrint 
tUl.t'llns 11ffl ~isn •nd intttcNn91-4»s p.n1. 

C58M CJ45 
A moulded iwn CID •I w•lh d110111e 1)111N •i"d1. M•tchin • '\ wo1'va'4ingt.h 
whip 10 ~O OOm\.. Fo1 u"' ' "'th<! M4 146 MHl b.1od to 91\iu ~ti\ of 
3d8 O~t.I • "' ....... , .. wh..p. 

HJ t2.GO 
A h1nQt 1o11'lt t o prodd• • "'11k..ll wh!n ... n..-. d 'I• t.asie fl,H 10 bot 
m~t«t •1 ""•nol•. HultQOn i.:ev ww1oN 

M2 tS,60 
A n ow ro i1t Q«n11r 4l pu•~ b~ th.fl 1;4n be m)U1tp(I h om out"~• 
tlU 11•h1Cl11! i i n.ea:IM!V CQmplfUI w 1lh 4 INlllH ol so Ol\rn lttdu ullle 
moukltd~n 

MC 0 .65 
A low l)IOt1k1~w1fn11m1111.,1i0ni !or ClfmO>f1o9 .0 ' 101r.H11u9, Nol 
•• tomf'llollndec.i fDf UHF Pf wn .... llftmln.umru -'" dti'ICtlV opowd 10 
1ne .... ~ttl1H 

M8 ( 4 30 
A l'IQ nol• t ucing la1 bo01 moun1t~. Tb• two eJt1h1119 w~~ c l.•mp 
tl'lt \lllr\lotn ltffl b• .. ch1 o~ier 1h• ooot lid ~ 4 ~l,,.,. ot I~ 

mouldediin 

WHIPS 
FlnibJto u 111nltO \tHI rOth liut(I 10 c h 1cr'l'lf pJ;mrJ mo1,1n11nt Uu\hn 

..... h.11 ~· ~·•W1 10 a!loW U\11 l~Will j04 Je~tl't. adjulllfl.«l f T !ot M• 
moufdedon. 

A\/ C285 
to1 "• W•w• uw on 1 01 4 ,,.,.un OI wlm rn• lc::tl•"O cool C!JtlM, u 1 
· . w.iv4 wh11J•l 144 1•16Mlli 

ACU C5 ... 0 
F 0t 10 cm. W11l'I mouC!:i!d OVIH r)hUtlllJ CO•I 10 1•¥4' 3d0 41"111 O\lft I 
'i. w11~ • I 413~4~ MH1. 

l\~:t1bbl• lt0tn: 

J\iNCtur At...1.o E"-d'lo1•'9e 
'J Nouhtr•kl Ho.id. 
Londo"'WIJ. h l . 01-5l!J5l1 1 

l toe £1f!Orttn·~ I EJ~flf! ilotdl LUI, 
400 l.d!1'.N''' no,..,, 
l.Ol'ltkl" Wi' rt1 01 123SS11 

C•ll~tt L.ld , ComfTl1,1ni~1ion Ha vw. W&llollglon S!:1,111• , 
W;tJ.llf'l!lt011,SulftV. SM68RCi Tf'I 0 166:26701 

PANORAMA ANTENNAS UMITEO 
/3 \'JAmiA\1 tiOAD LONDON SW15 2U:i ACU 

TMP ELECTRONIC 
SUPPLIES 

YAESU MUSEN EQUIPMENT: EVERY ITEM 
IN STOCK WITH SMC 2 YEAR WARRANT~ 
AMIDON TOROIDAL CORES: SAE FOR DATA 

TOROIDAL BALUN KITS !ALL BANDI • •• • • ••••.. .•...•..•.. • . . . , .. £3.87 
TOROIDAL BALUN KITS !HF BAND) . .. . . ......... . . . . ........ .. . . £5.00 
W2AU BALUNS 1: I and 4: 1. . •. .... . ..... . .. . .. . ... .. . .... • , . ..•. £14.06 
W2AU QUAD SPIOERS . . .•. • . .•.• • ... •....• . .•.• • . • •.. • . . • . •••. £28.12 
RF2000 PWR/ SWR METERS 0- 2KW •.. , ... . ... . ...... . . . ... .. .... £21 .60 

* * AMSAT 28MHz PRE-AMP KITS*• 
COMPLETE KIT OF PARTS PCB SUPPLIED 

•BY COURTESY OF AMSAT UK G3AAJ C5.00• 
FULL RANGE OF PLUGS. CO·AX, ROTATORS. ETC 

SAE with all enquiries. All prices posl paid & include VAT. 
BRITANNIA STORES, LEESWOOD, MOLD, CLWYD CH7 4SD 

Tel: Pontybodkln 848 !036287) 
Open daily 9.30·5.00. Early closing Tues. & Sat. lpm. 

70 CMS REPEATER OPERATIONAL7 ..• NO RIG7 • .. 
We can suoolv a kh to ~rve the following performance: 
TX- 0· 5 WATTS OUTPUT Size 6" x 1·2" Including Modulator. 
RX-0·5µV 12 dB SINAO Size 6" x 1 ·5" incl P.l.N. c/o and Xtal Fll1er. 
Dozens already working 1hroughout the counuy, notably 'AW & "BK groups. 

Complc1e Kil 70FM 05/TR - £45+ 50p p&p. 
Assembled 70FM 05/ TR/A - £60+ 50p p&p. 

A six-way multichannel option including scanner and toneburst facilities is also 
available and comprises a further two p.c.b's of the same size. 

Complc1e Kil 70 MC 06 - £25+ 50p p&p. 
Assembled 70 MC 06/ A - £37.50+ 50p p&p. 

A power amplttier is ncm available to bocl$t 1he O·SW to IOW. boxed wilh BNC's 
Fully assembled 70FM 10 - £31.50+ 50p p&p. 

Other products available as p.c.b's 
UHF TVI Fillers (complete kit) 
G3PLX RTTY Memory suitable for VDU 0s or printers 
10 Channel Oscillators suitable for UHF Wes1mins1ers 
5 Channel Oscillators sui1able for ITT STAR MS 

Quantity discounts available. SAE all enquiries. 

- £2.50 
-C5.15 
-£1.95 
-£1.60 

WOOD & DOUGLAS. 9 HILLCREST, TADLEY 
BASINGSTOKE, HANTS, TAD 5324 !evenings and weekends ontvl 
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SERVING RADIO AMATEURS WORLD-WIDE 

S.E.M. PO BOX 6, CASTLETOWN, ISLE OF MAN. TEL: MAROWN com as1 m 

OUR PRODUCTS ARE IN USE IN 120 COUNTRIES! 

NEW! A forward / reflected power meter designed for the British 
amateur. FSD SCOW. ~ scale lOOW. 1-30MHz. The pick up unit con· 
nects in the aerial lead. The meter unit is separate for your conve· 
nience. £28.50. 

S.E.M. Z MATCH To overcome your matching problems. Handles 
15-5000ohms. BALANCED OR UNBALANCED. S0239 and 4mm ter· 
minals for co-a~ or wire feeders. And rated up to l kW . Price: £39.44 
IN STOCK. 

INCREASE YOUR 2 METRE RANGE Our Sentinel range of pre­
amplifiers use a J FET rather than the usual MOSFET because they 
give lower noise figures. They are selected for ldB noise figure. 

SENTINEL AUTO PRE-AMPLIFIER Connects straight into 
transceiver aerial feeder and the r.f. switching looks after the change 
over. Gain is 18dB. Any transmit mode. £17.35• IN STOCK. 70cms 
VERSION is £20.2s· IN STOCK. 

SENTINEL STANDARD PRE-AMPLIFIERS Same as above but 
without the automatic R.F. switching. 2 metre is £10.85• 70cm is 
£13.50• BOTH IN STOCK. 

THE ORIGINAL PA3 2 METRE PRE-AMPLIFIER Size 1 cu. inch to 
fit inside your transceiver. Gain IOdB. N.F. 2dB. £6.80 IN STOCK. 
PA3/70 70cms version £9.00 IN STOCK. 

RADIO COMMUNICATION February 1979 

SENTINEL 2 METRE POWER AMPLIFIER/ PRE-AMPLIFIER The 
transmit amplifier now uses the latest type of internally matched. 
mismatched protected transistor. which provides four times power 
gain. e.g. 12 W in 48W out. It uses an ultra linear circuit for use on all 
modes. The receive pre-amplifier is the same as the Sentinel above. 
The package is completed with an r.f. switch, with time delay for SSB 
use, which can be operated by the transceiver. £.59.62. EX stock. 
Without pre-amp £49.50 EX STOCK. Yes. they do work fine with 
FT221s and TS700s. 

H .F. PRE-AMPLIFIERS Wideband 2-40MHz. 15dB gain. 

SENTINEL AUTO H.F. PRE-AMPLIFIER £12.94* IN STOCK. 

SENTINEL STANDARD H.F. PRE-AMPLIFIER £9.oo• IN STOCK. 

EUROPA C The most advanced transverter that you can get. 
Price: £112.50. IN STOCK. 

SENTINEL D.G. MOSFET 2 METRE CONVERTERS Price: £20.25 

SENTINEL X O.G. MOSFET 2 METRE CONVERTERS Price: £24.75 

SEM 70CMS TO 2 METRE CONVERTERS Price: £20.25 

SENTINEL 70 70CMS TO 10 METRE CONVERTERS Price: £22.50 

SENTINEL TOP BAND CONVERTERS Pnce: £20.25 

• S0239 sockets available on these units at an extra cost of £1.69 

Circuits and instructions provided with equipmen1. 
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 for same dav service. 
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C LOSED 
WEDNESDAY 
AFTERNOON 

MODULAR ELECTRONICS GSCQS 

95 HIGH STREET, SELSEY, Nr. CHICHESTER, SUSSEX. 
Dl$TFU6UTOR FOR THE PRODUCTS OF SOLID STATE SCIENTIFIC INC Telephone: S e lsey (024 361) 2916 

Type Specification Frequency + VA~r~";:: 

2N4427 1W IOdB 12V 175MHz £0·84 
2N3866 1W lOdB 21N 175MHz £0· 78 
2N5913 m 7dB 12V 470MHz £1 ·40 
2N3S53 2·5W 9dB l2V 175MHz £0· 96 
2NOOBO 4W 12dB l2V 175MHz £4· 00 
SD1143 !OW lOdB 12V 220MHz Eli·70 
2N608l 15W 6·3dB 12V 175MHz Eli·&O 
2N6082 2SW 6·2dB 12V 175MHz D ·&O 
2N6083 XN.J 5· 7dB 12V 175MHz E8·40 
2N6084 4J1N 4•5dB 12V l75MH1 £11·10 
RF21V 711N 6·6dB 12V 175MHz £23·&0 
SD1019-5 IOOW 6-CldB+ 2IN 175MH1 £18·70 
2N5590 lOW 5·2dB 13·6V 175MHz £4 •70 
2NS!i91 2SW 4·4dB 13·6V 175MH1 £6·80 
2N5944 m 9dB 12V 470MHz £li•40 
2N5945 4W 8dB 12V 470MHz D·&O 
2N5946 !OW 6dB 12V 470MHz £9·&0 
SD1136 !OW S·SdB 12V 470MHz £6·40 
SD1068 2SW 6·8dB 12V 470MHz £18· 46 
SD1089 4l)W 4· 3dB 12V 470MHz £19•&0 
2N5179Gen . purposeamp. FT ~OOOMHz £0•72 
BFX89 UHF amp FT 1100MH1 T072 £0·90 
BFY90 UHF amo FT 1000MH1 T072 £1 ·00 

LOW NOISE DISCRETE SEMICONDUCTORS 
TRW TP393 2dB@ SOOMHz. T pack £2·00+ 
TRWTP4911 ·6dB@SOOMHz. T pack £3·10+ 
MULBFR903·2dB@l·2GHz.Tpack £3·25+ 
MUL BFR912·5d8@ 1·2GHr. Tpack £3•90 + 
SIG SDJ061 ·5d8@ 144MHz ... D .. MOS £2•00+ 
SIGS02014· 5d8@1·0GHz ... D .. MOS £2·00 + 
NEWBF900MOSFET2dB@200MHz £1.11+ 
BfR34A4dB@2GHz. Tpack £1.70+ 
3N204 2nd generation MOSFET £1·10 + 
40673MOSFET C0•7&+ 
ALL ABOVE ADO 8% FOR VAT 

TBA 120 Int CCT IF amp/disc 66p + 12·5% 
MC781212V reg TOJ 1 ·SA with our fnfo for 6A 13·8V 
PSU application £1·00 + 8%. 
Plas rect Bridge. 2·5A 400PIV 25p+8%. 
Ok>des ZS276 1 ·5A &OOV 8p+ 8%. 
2N5947 CATV amp Stud 1 ·2GHz SW diss RF rep 
PT4166c Man/ Coded only 70p + 8%. 
Oual VHF/ UHF FET E420 IOual E:l()()I in-house No. 
Ideal for Mixers etc. With Data £Hl0+8% VAT. 
ANTENNA RELAYS. Mag. Oov. 9S1-170- 12V 
SOohm good to 1296MHz. RG43 cable enuy. 
£8.66 + 8%. 
HEATSINKS. Single sided. REOPOINT. VAT+8%. 
6M1 2·6 deg C/W 6" x 3•69" £1-:!0. 
DAU 4 · 2 deg C/ W 41" x 2·. &Op. 
Post 25p on heatsink ONLY, due weight. 
COMPONENTS. VAT 12·5% unless martced. 
DAU PTFE 7mm Trim C 1 ·5·9pl or 2- 18pf 18p. 
Surplus 10mm Trim C 2·5-2Spf 9p . 
TETFER PTFE IU.H.F.l 2- 10pl only 25p . 
CL YOON MICA lCHi()pf good RF power 15p. 
R.S. Mica 4-40pf ROod AF power 20p, 
4 hole 50fi ohm BNC Sockei 50p. 
FERRITES. FX1115 1 hole 4p. 
FX1898 6 hole 10p. FX2049 2 hole 10p all 8% VAT. 
PLUGS ANO SOCKETS. <Colinel oll 8% VAT. 
BNC SOohm PIUR 68c>. BNC 1 hole Sockel 56p. 
Min. RF CHOKES 3<ll'h 20µh and 1000µh all 
15p + 12·5% . 
INTEGRATED CIRCUITS. VAT at 8%. 
Mo1or01a MC12013-10 prescaler wim TTL output 5V 
supply with data/ input amp CCT. C10·50. 
Mc1495l £1 ·7&. MOS 4001 18p. 
CAPACITORS. 12·5% VAT. 1000pf disc. 200pf 
disc, 33pf disc. all · p. 
Feedthr Sokler 1000pf, SOpf. all 8p. 
U.H.F. Micadisc 33 and 22pf all 8p. 

FINISHED EQUIPMENT. VAT IS 12· 6% on all. 
2 METER RF AMPLIFIERS lin line ) 13·8V supply. 
ME.FM 1!H for 2200G min ll.v oul C36 + 
ME.FM 15-2for2200GXmln 13wout £36+ 
ME.202· 25for ICOM202/21625wout £37+ 
PA.1. Superproamp 3N204 MOSFET £8·&0 
2 METER RF POWER MODULES ltestedl 13·8V. 
PM2- 1010wfor0·4w 13·5d8 £16+ 
PM2- l515wfor1•3w 10·6dB £18 + 
PM2- 2S25wlor3· 3w8·5dB £17·6 + 
70 Cm RF POWER MODULES ltestedl 13·8V. 
PM7Q-40·4wfor4w 10d8 £16•7&+ 
PM70-102·5wfor 10w6d8 £18·7& + 
PM70-10e 1·&.Yfor 10w8rfB £17· 7& + 
PA· U270cmPreamp. 12d8withNl2·0dB £7· 60 + 
55mm S<luare. Boxed BNC edd1:4·50+ VAT. 
FINISHED Pre1calor Board. ronv at 432MHz. 
Max freq SOOMHz + 6V - Ve earth £20 + 8% 
NEW ln·llne Rf modules 144MHz wilh RF 
Changeover. llOx 100mm. SAE for deUlils. 
2N6642 1W• 10W @ 13·1N; 'N-1 = 13W@ 13·1N; 
1Wa 20W @l 28V. CCT data £3·25+8%. 
BFR16 IBFR34 T07212·5dB NF £1·7& + 8%. 
TAA283 aud ccr 77dB gain T072 can. 86p + 8% . 
MB0102 HC diode 90p + 8%. 
New ITT 024DC 10· 7 lilt. 910 ohm/ 25pf 
o::3· 75kHh 8%. 
BLW16 lW/ 1· 4W17SMHz 13·6v T039 70p+8%. 
2N918 30p. BFS28 75p. 88103 26p. TIL209 LED Sp. 
All+8%. 
HP5082-2800 H/C Otodes 70p. 2835 65p. 
HP5082·3080 Pin Diodes 70p ell + 8%. 

MIN. INVOICED ORDER £10. 

Postage: 3Sp up to £21) value. Above £21) add £1 ·00 
for post/insut1nc:e. 
Minimum order £1 ·&0 Min VAT free export £16. 
B/ CARO or ACCESS over £10. 

GAR EX SAMSON ETM - 3C KEVERS 
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IG3ZVll 
V.H.F. RECEIVERS New SR- 9 for 2·metres FM. with l44- 146MHz 
VFD, Improved 2-speed slow· motlon dial. also 1 I x1a1 controlled chan­
nels. Ideal for fixed, / P or / M uso. 8uil1·ln LS. 12v OC operation. WITH 
IMPROVED VFO STABILITY & CAREFUL PRE· OELIVERY CHECK: 
EXCLUSIVE TO GAREX. INTRODUCTORY PRICE ONLY £54 inc VAT 
lxtals £2.50 each). 
Marino band version C156- 162MHz1 £59.40 h<lals £2.79). 
Sae 10< full de1ails. Credit facilities available. 
AMPLIFIED MOBILE EXTENSION SPEAKER the perfect answer 10< 
boosting audio level of / Prigs. 12V DV ope<a1ion. compac1 built-in 6wau 
amplifier. supplied wi1h leads and jack·pluRS. (11.25. 
Integrated circuits: 723 ITOS), 75p; SN76660. 75p; CD4001AE. 25p; 
NESSS, 56p; 709 (TOSI. 30p; 741 !OIL 81. 30p; 7410. 25p. 
Neons Panel mounting. type JH8, 8mm holo. 240V, red, amber or clear, 
36p each. any 5 +: 30p. 10+ : Vp. 
Miniature. wire end 8p each, 10+ : 6~p. 100+: 4p. 
Re1lstor Kits. E12 series. 22fl to 1M. 57 valueo. 5% carbon film. jWor 
itW (please statel. Replenishments evolleble 
Staner pack. 5 ea value 12851 £2.95. Standard oack. 10 ea 1570) CS.Ill). 
Mixed pack, 5 ea IW + iW [570) £5.40. Giant pack. 25 ea I 14251 £13.25. 
Pl259 UHF Plugs +reducer 68p each. 5+: 50p. 
S0239 UHF Socket panel mtg 56p each. 5+ : 45p. 
NICAO REC l\RGEABLES- physically equivalent to zinc·carbon 
types AAAIU16) [1.64; AAIU71 £1.2.(J; CIUlll £3.15; O!U2J £4 .. 94; PP3 
£5.20. ANY 6+ : less 10%; ANY 10+ : loss 20%. 
Slide switches. min . OPDT 18p ea; 5 +: 14p. 2P3W 22p ea .• 5• : 18p. 
Toggle switches. min. fun range SP lhro' to 4P CIO sae list. 
GAREX FM detector and s quelch conversion ready assembled wilh 
lull fitting instructions. Tailor made, easy·fit design for AM C.mbridge. 
replaces squelch board with minimum of other modificattons, £5.40. 
Transistor Vanguard IAM25TI version !modified squelch!. £5.94. 
CRYSTALS FOR 10 METRES: IHC2SUI 28.SOOMHz Tx plus 28.045Mhz 
for Rx (45ScHz l.F.1 suit most "C.B ... w / t £4.50 pair. 
AUTHORISED DISTRIBUTOR FOR REVCO AND 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 

Prolossional· grade C-MOS keycrs bu1ll for dopondable Marine & Commercial' 
uso world· wide---Bac·ked by Spacemark service. 
Only 1 11A ballery idling current I ETM -JC. £63.88 
ETM-4C MEMORY KEVER- Has ETM- 3C leaoures plus 4 memories each 
taking· approx 22 Morse characters (switchable 4 x 256 or 2 >< 512 bits) 
Erase/ rewrite as ohen as needed By iusl pressing a button it sends CQs etc.­
once only, or repeatedly. and a1 any chosen soeed. 

JUNl<ER PRECISION HANO KEY. £36.54 

BA.UER SINGLE-PADDLE KEY UNIT. £11 .66 

88mH TOROIDS loi ruy. cw. ssrv. loiters. 90p each 

SSB 90· AUDIO PHASE SHIFT NETWORKS. octal based. 

All prices postpaid and rnclude 12;% VAT. Please send stamp w ith all 

enQuHies SPACE MARK LTD. 
THORNFIELO HOUSE. OELAMER ROAD. ALTRINCHAM. 
CH ES HIRE (Tel: 061 ·928 8458) 

G2DYM ANTl-TVI TRAP DIPOLES 
NEW MODELS with Improved Design. Components 

and Materials 
(all prices include VAT and P&P) 

S.W.L·ing or Tx-ing at 250 watt P.E.P .................. .. £4Hl0 
500watt Tx-ingor"'Hi-0" for S.W.L·ing ........ . ........ . £47·95 
2 Kilowatt "THE BIG ONE" . •..•.......•...•.•... ....... fS6·2S 
10- 160 metres Aerial Matching Unit 500 & S.W.l· ing ....... £18·25 
2 K.W. model. . ... ... ... ............ .. ........... . . ... £24·50 

" MAR BELL .. MAYDAY S.O.S. SUCCESS 
Full scory, copy photographs, etc., as shown on BBC Nationwide, 

ae•lal article, full details of 1he G2DYM " Mayday Cracker" anli·TVI 
aerial used: 10" x 8". 16p SAE and 50p in siamps. 

G2DYM Design. Custom built by: 
H. F. TELECOMMUNICATIONS (UK) LTD. 

UPLOWMAN, TIVERTON. OEVON 
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STEPHENS-JAMES LTD GJMCN 
47 WARRINGTON ROAD, LEIGH, LANCS WN7 3EA TEL 0942-676790 

TRIO 
TS820Transce1ver £758.00 
TS820S Transceiver £899.00 
R820 Receiver £841.00 
SP820 Speaker £41.00 
TS520S Transceiver [676.00 
SP520 £19.00 
SM220 Monitorscope £251.00 
AT200 Antenna Tuner £99.00 
TL922 Linear Amplir;er [826.00 
TS 120V Mobile Transceiver £435.00 
PS20AC PSU for TS120V C66.00 
TS700S All mode VHF Transceiver £637.00 
SP70 S~eaker £22.00 
TR7101 SSB VHF Transceiver [189.00 
TR7400A 2m FM Transce1Ver 066.00 
TR75002m FM Transceiver £236.00 
TR23002m FM Portable Transceiver £210.00 
TR830070cm FM Transceiver £267.00 
TR320070cm FM Portable Transceiver £198.00 
R300 General coverage Receiver £186.00 
Full range of crystal, microphones. p lugs, psu, etc . 

YAESU 
FRG7 Receiver 
FRG?OOO Receiver 
YHSS Headphones 
SP101B Speaker 

DRAKE 
SSR·1 Solid state receiver 
TV3300 Low Pa55 Filter 
MN7 Antenna Matching Unit 
TR7 Solid State Transceiver 
R4C Receiver 
T4X T<ansmi" er 

STE M ILAN 
ARIO 2B·30M Hz AM ·SSB Receiver 

module . • , 
AAl Audio amphfie1 for AR10 
A04 FM Oisc11mlnator .. 
AR20 FM Crystal controlled 

receiver n1odule . . . • . 
AT23 FM Crys1al conttolted transmitter 
AG 10 Tone burst unit 
AL8 10 won Linear amplifier 
ARAC 102 2 band Receiver .. 
ARAC 170 70cm and 1 Om Receiver 
ASAP Stab1llscd 2; amp power unn 
A840 40 wall Mobile FM amolilier 

ROTATORS 
AR40 £53.44 
C044 £106.87 
HAM2 £145.12 

KPR400 
AR22R 
DR7500 

G ·W hip M obile ant enna range 
Tribander hellcal 10·15·20m 
LF Coils for lrrbander 
Telescopic for coils 
Ba~emount s1andard 
Bosemouot swlvo1 type 
flexiwhlp basic 1 Om 
Coils fo, fleJCi 

£210.50 
£3fS7.80 

£9.85 
£19.65 

£175.00 
£18.00 

£123.75 
£999.00 
£496.00 
£496.00 

£39.50 
£4.75 
£5.00 

£60.00 
£50.00 
(4.50 

£27.00 
- £100.00 
£127.00 

( 40.00 
£5 5.00 

r.17.00 
£48.38 

£105.76 

£21.15 
£6.17 
£2.70 
£3.82 
( 5.34 

£14.62 
1:6.17 

A LOA 103 
New model Solid State Transceiver 
250 wans PEP/250 wans CW with built on CW 
Monitor. 1211 DC operation. 
80-40-20 meues. 6 Pole cryswl filter 
Comi,lcto wuh Mict0phone and M obile Bracket 
Due 10 direct lmpona1lon from USA w e c ounow 
offer these at £360. 

SXR30 
New model solid sta1e receiver 

550KHz to 30MHz 

M ICROW AV E MODULES 
Trans.venet"s 

M MT432/ 28·S . 
M MT432/144-R 
MMT144/ 28 

Converters 
MMC144 any IF 
M MC1 44/ 28 LO 
MMC70/any IF 
MMC70/28 LO 
MMA144 Preamp 
MMC432 any If 
MMC1296 any IF 

Frequency Counters 
MMDOS0/ 500 

JAYBEAM 

[175.00 

£133.88 
£ 169.88 

£88.88 

£20.25 
£22.50 
£20.25 
£22.60 
(14.63 
£27.00 
£28.00 

[69.00 

4Y / 4M 4 metre 4 element Beam £16.00 
CS-2M Glass-hbte collner £34.87 
8Y/ 2M 8 element Yago (11.25 
5Y/ 2M 5 Element Yagi . £8.66 
PBM10/2m 10 element Parabeam £28.76 
PBM14/ 2m 14 elemenl Parabeam £36.56 
full 1ange of antennas for 144MHz~ 70cm avail· 
able woth full range of tubing. clamps. etc. SEND 
SAE for full details 

Carriage £2.50 on Antenna Range. 

BARLOW WADLEY 
XCR -30 Ax 
XCR -30 FM Rx 

F.D .K. 
TM56B VHF Monitor Rece111e1 

PALM II Hand Held Transceiver 

£150 
C170 

( 105.00 

£149.00 

STATION A CCESSORIES (including POfitagel 
Single Metet SWR Wall Type £10.25 
Single Meter SWR Desk Type £10.45 
Twin Meter Desk Type £12.SO 
2 Way heavy duty Antenna switch C11.95 
3 Way Antenna switch C6.00 
6 Way Antenna switch £17.25 
HyMound Morse Key £9.30 
Hansom FS301 through Line Wanmetor CJJ.25 
HP3A Low Pass Filter C3.00 
Plastic antenna insulators 23p 
Nye King 003 Morse Key C8.75 
Standard type Motse Keys £3.15 

HY-GAIN 
12AV0Vertical 10- 15 20m 
14AVO/WB Vertical 10 15·20-40rn 
18AVT /WB Vertical 10 through 80m 
Th3MK3 Triband Beam 
Cauiage £2.00 011 antennas 

£39.93 
£56.19 
£81.46 

£167.62 

SWAN. Now from stock. 100Mx HF Transceiver 
Solid State S:HOm. 11-15v DC cperation. 8-pole 
crystal filler. ST3 Antenna Tuner. 

STABILISED POWER SUPPLIES INow Rangel 
Model 1220- 15Vdc2·5Amp £13.75 
Model 1225 12·6V 2 ·5Amo £18.00 
Model 125 12V 5Amp £24.00 
Model 1535 Dual Meter 0 20V 4Amp £26.73 
Model 156S Twin Meter 0- 15V6Amp £36.00 
Model 1210S Twin Meter 4- 20N 10 Amp £80.00 

TECHNICAL A SSOCIATES 
TEK 
NEW RANGE. 10-BOm Trapped Dipole 
21<.W P.E.P. Complete, not a kit 
RX Band Pass Mier . 
RX Peak and Notch f11to1 
Audio Compresso1 
Preselector MKi wuh 1elay 
Presctec1or MK2 for SWL 
Crystal Cahbratot 
New Model-VHF tunnblo Pre Am•> 
These puces include VAT and po~rnge 
SAE w11h all general enQumes please 

SWL T UNING UNITS 

£50.00 
£29. 75 
£29. 75 
£28,75 
£29. 75 
£26.55 
£21 .85 
£22.liO 

MK2 Covers 550Khz 10 30MHz £25.00 
Designed and manufactured by us F1f1y switch. 
able tunable positions, will match any antenna 10 
your receiver Now 1n use 1n over 40 countries 
Ideal tor use w i th QRP transmiuers. Prk:e includes 
VA T and postage on this Ynit. 

SECONDHAND EOUIPM ENT 
Due to the fac1 1hal our secondhand equ1pmen1 
stock changes daily and O\Jt adver1s are 1n press 
weeks before publication we arc not publishing CJ 

list. A.S.A .E. w ill bring vou an op·tO·date ltst or 
please phone. Go<'CI cJean equ1pmani wanted and 
spot cash will be paod All secondhand equipment 
carries a three month guaran1ee. 

Sl>op Hours Mon to Fro 9 JOam to 5 30pm 
Sa1urday 9.30am to 5pm 
ACCESS and Barclavcard facd1t1es 
HP terms arranged Part e•changes always wel· 
come. Good clean equipment bought for cash 
Items sotd on a commission basis 
We are localed on the A574 Turn al the Grey. 
hound Motel on the A580 (East Lanes Road) and 
we are abou11- ml l& on ri,Jht No parkmg problems 
tJt any ume 

SEMICONDUCTOR OFFERS FILTERS : CONVERTORS · TH RU-LINES 
40673 
3N201 
TIS88A 
3N204 
MPf102 
40841 
2N3866 
2NJ553 
2N4427 
2N5913 

66p 
66p 
70p 
70p 

::: 
70p 

1:1.00 
60p 

£1.30 

2N4429 £2.00 
2N4127 £1.50 
2NJ375 £3.00 
2N5590 £4.60 
2N5591 £6.50 
2NOOSO £4.00 
2N5083 £8.60 
2N6084 £11.00 
2N5595 £15.00 
2N6166 £18.00 

2N5946 £10.00 
2N5642 £3.60 
2NS643 £9.00 
2N5180 60p 
2N2369 16p 
2N3478 60p 
8 C183L 10p 
BLY33 £1.80 
BLY84 £4.00 
BLY56 C3.00 

8LW39 £3.00 
CA3089E £1.10 
CA3023 70p 
CA3>18 60p 
CA3001 80p 
CA3>11 70p 
SL620C £1.50 
SL630C £1.20 
MC1550G 70p 
MC1496 £1.50 

2m 12V 6-channel tx as per Dec. Ad. 
Motorolo P.A . Module 150mW in 20W out I 13VI C22 

Miminum ordet C2 VAT lnc/udod. PUP 30p 

HELLER ELECTRONICS LTD 
49, Blossom Waye. Hounslow, Middx . TW5 9HB 
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70cms 23cms 13cms 
Do you want a cleaner signal on transmit? 

Rejection of spurii on rx? 
Try an lnterdigital Filter on 70cms 23cms and 13cms 

For ln1erdigital Filters : Convertors : a Thru-Une 
that doesn't tell lies at 23cms 

For the metal-work for that 2m- 70cms- 23cms­
Power Amp you wam to build 

Contact: G4FXW 
HEIGHTSWAY (INSTRUMENTS) LTD 

BRAMLEY PARK, CHURCH LANE. BRAMLEY 
NR ROTHERHAM. S. YORKS TEL: 070 984 6348 



HAVE YOU BEEN CONVERTED? 
NEW FROM QM70 ELECTRONICS, AN 

UP CONVERTER FROM 10 METRES 

TO 2 METRES, A CONVERTER 

WHICH ENABLES YOU TO LISTEN 

TO THE 28- 30MHz BAND ON 

YOUR 144- 146MHz RECEIVER. 

AND THE PRICE? ONLY £17·46 INCL. VAT 

AND CARRIAGE. 

OTHER CONVERTERS IN THE OM70 RANGE. 
70-28MHz £18·46 432-144MHz £26·99 

144-28MHz £18·46 434-144MHz £26·99 
432-28MHz £26·99 432/434-28MHz £32·33 
434-28MHz £26·99 432/434- 144MHz £32·33 

WRITE OR PHONE FOR DETAILED LITERATURE ON THESE AND OTHER EQUIPMENTS. 

Severnside South, Bewdley. Worcs DY12 2DX. 

___ T_e1_s_ew_ d_1e_v c_o2_ss_) _40_00_10_. -----(tJ;ritJ ELECTRO~!Q~ 

MOSLEY------. 

~ ~OOELS 
A-310, A·315 

MONOBANDERS 
FOR DX 

COMMAND 
YOUR BAND 

WITH A 
BIG PUNCH! 

IMPACT full sized arrays are designed for operation on a single band- Mosley 
A -310. ten meter three e!emen1 & Mosley A ·315. fifteen meter three element. 
Superlative performance and construction characterizes each beam 10 insure 
satisfaction under the most adverse conditions. Antennas are 100% rust p roof. 
Stainless steel hardware, high impact polystyrene insulators with aluminum 
elements & boom will p rovide manv addl1ional years of 1rouble~froe operation. 
Low SWR over entire bandwidth. MaKimum gain on all bands with .an 
opera1in9 capaci1y well over lKW. All ''lmpac-1·· an1ennas arc fed with 52ohm 
coaK using 1he ramous Mosley Match. 

MODEL A-310- 3 ELEMENT- 10 MTRS. 
Forward gain 8 db. 
Front·to·back 25 db. 
SWR 1 ·5/ 1 or beuer. 
Ma< element lgth 18ft. 7in. 
Boom 1211. x l~in. O.O. 
Turning radius 11ft. 1in. 
Wind load 691bs. 
Assembled weight 251bs. 
Shipping weight 331bs. 
MOOEL A-310 £60.00 

MOOEL A·315-3 EUMENT- 15 MTRS. 
For..vard gain 8 db. 
From·•o·back 25 d b. 
SWR 1 · S/ 1 or belier. 
Ma)( clement lgth 23h. 4in. 
Boom 12ft . x 1Jin. 0 .0 . 
Turning radius 13fl. 2in. 
Wind load 871bs. 
Assembled weight 26lbs. 
Shipping weight 341bs. 
MODEL A-315£69.00 

MOSLEY ELECTRONICS LIMITED 
Administrative Address only 

196 Norwidl Road. New Costessey, Norwich NR5 DEX 
IAll antennas available e1< works. carriage and VAT ex1ral 

Send for HANDBOOK containing full 18nge of Antennas and technical informa· 
rion. 28 pages 76p. Refundable upon purchase of Antennas. 
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JOHNS RADIO 
RACAL EQUIPMENT ALL WITH FULL MANUALS. Receivers RA17 fully 
checked and tes1ed Rack mounting wi1h dust coverS, £225.00 - New I01JYred 
metal case~ C25.00- RA98A New and bo1<ed S .S .B. and l.S.B. converter, 
£100.00- MA.1976 IA.T .UJ Selector pro1ec1or £35.00- Matchinn new 
lo.uvred case £15.00- MA79G. Transmitter drive uni1 1 ·5 to 30MC/ S 
C175.00- Ma1ching new case £25.00- 54 Teleprinier mains £35.00- Tape 
readers typo 65/ 5 and 6Sl 6 new or used £5.00 to (15.00 - Reperlorator 7TR /3 
new wi1h spares £15.00 used £10.00- Rcdifon teteprinier terminal unit. 1vpe 
T1"1 1 fulty oansistoriscd 600 ohms audio input. Power Input 100 125 vol1s ot 
200 250 volts a.c. Conrnins in1cmal oowc' supply for 1eleprinie1 ma~ncc coils. 
O lo 100 bauds + unit made to operate Creed 75 teleprinter. Circuit included 
£25.00. Testing £10.00 Extra. All iicrns ex-works. Carriage. e)(tra. S .a .e all en· 
quiries. Phone for appoin1mc n1 for demonstration of any i1em. 

JOHNS RADIO 424 Bradford Rd, Batley, Yorks. 
Tel: 0924 478159 (9.30 am to 1 pm) 

FEBRUARY OFFERS 
IJR43 COAX. 50 ohm@ 14p/ m. post 2~p/m. 
300 Mixed CARBON FILM RESISTORS, (1·20. post 30p. 
UR67 COAX. 50 ohm low loss, 41p/ m. post 4p/ m. 
HC2SU XTAL SOCKETS. 12p, post 7p any qly. 
300 ohm RIBBON CABLE, 9p/m, postljplm . 
100 Mixe d Ceram ic Capacitors, 20 " 5 Values. £1. post 15p. 
TWIN SCREENED MIC CABLE. Heavy duty/ Quality@ 18p/m, post 2jp/ m. 
Lots more otters on tarest Catalogue •.• SAE Please. 

W . H. WESTLAKE, CLAWTON, HOLSWORTHY, DEVON 

JAMES & MARTIN ELECTRONICS LTD 
Staines Road. Feltham, Middx. 

PROTOTYP E AND.PRODUCTION METALWORK 
Specialists 10 1he Elec1ronics lndusiry. Panels. chassis and sheet 
metal de1ails. M illing, turning, drilling. Machining in all metals 

and plastics. 
Tel. 01 -570 3127 OS Ref TO 113748 

Plant list on applica11on. 
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William Munro (lnvergordon) Limited 
distributors for 

NEC Amateur Radio Equipment 
CQ-P2200E 

CQ-R700 

CQ 110E 
CQ301 
CQ201 
M 110 
SP 110 

2M FM Portable 12 Channel Transceiver. 
Complete with Mic and Accessories. Switchable 1W/3W. Send for full Spec. 3 Channels 

£179 VAT incl. 
All Repeater Channels available and SO, S20, S21, S22, S23 ex stock at [3 per channel. 
Choose your channels from these and we will fit them. 
6 Band General Coverage Receiver. 
170kHz to 30MHz-AM, SSB, CW, RTIY. Built-in Mains Power Supply and Speaker with the new 
Auto-spread VFO. (Send for full Spec.) £220 VAT incl. 
HF bands Digital Read-out Transceiver. 
Matching Linear Amplifier. 
Matching VFO (Three oven controlled VFOs in one and acts as Digital Freq. Counter as well.I 
Matching Table Microphone. 
Matching Speaker Unit/Digital Clock. 

IFull Spec. Prices and current availability on receipt of your enquiry.) 

We also have stocks of Used items, Liner II, FT 3010, IC202E, etc. subject to being unsold. 
We stock Components, Semiconductors, Antex irons and Spares, Xtals, Valves, Shure Mies, etc. Let us quote you for 
these in small or large quantities. 

Telephone 0349 852351 
ACCESS 

• 
100 HIGH STREET, INVERGORDON. ROSS-SHIRE V18 ODN Telex 75265 

BARCLAYCARD HIRE PURCHASE 

STILL THE BEST IN THE WEST! 
ICOM • MICROWAVE MODULES • FOK 

2 metres and 70cms Transceivers 
HF BAND • THE FABULOUS ICOM 701 

See and operate the above equipment! 
2-METRE CRYSTAL SALE- still lots leftl £1.68 ea. 

Tx Range: 4, B & 36MHz 6U; 6, B, 12 & 1BMHz 25U 
Rx Range; 10. 11 & 44145MHz 6U; 11, 14115 & 44145MHz 25U 
Available channels: R 1-RB, SO, S 14, S20- S24 

Hire, Buy or HP on your 2 metre Tx/ Rx (mobile). 

Also 4-METRES on 70·26MHz: 6 · 746667 & B· 7825MHz 6U, £1.68 
each. 
FREQUENCY STANDARD, MARKER & CONVERTER 
CRYSTALS 
5·0, 10·0, 10·7 & 38·66667MHz lBU £2.70; l·OMHz 6U or 33U 
£2.95; lOO·OkHz 13U or 34U, 116·0MHz 18U £3.00; 455·0kHz 6U 
£3.50; 200·0kHz GU £3.70; 1 ·0MHz hi-stab 6U £4.25; 10·0MHz hi­
stab 36U £6.00 
CRYSTAL FILTERS 
Super selective 250Hz B pole CW filters for FT- 101 , FR-101, FT-301, 
TS-520 & TS-820 £25.50 each, and (9MHz types with appropriate 
carrier crystals): 
9MHz SSB 6 pole, BW 2·5kHz at -6dB and 5kHz at - 60dB £20.50 
9MHz SSB 8 pole, BW 2·4kHz at - 6dB and 4· 3kHz at -&JdB £24.00 
9MHz CW 5 pole, BW 500Hz at -6dB and 2 ·2kHz at -60dB £22.50 
9M Hz FM 8 pole, BW 12kHz at - 6dB and 21 · 6kHz at -60dB £24.00 
10·7MHz FM 8 pole, BW 7·5kHz at - 3dB and 17·5kHz at - 70dB 
£24.00 
10·7MHz FM 8 pole, BW 15kHz at - 3d8 and 35kHz at - 70d8 £24.00 
21 ·4kHz FM 8 pole, BW 15kHz at -3dB and SOkHz at -80dB £25.20 
Please add 121% VAT to all except freqvency standard and marker 
crysrals which carry 8%. Post free. 

INTERFACE QUARTZ DEVICES LTD 
29 Market Place, Crewkerne, Somerset, TA18 7JU 

Tel: (0460) 74433 Telex: 46283 inface g . 

RADIO COMMUNICATION February 1979 

From £10 a month. 

g] 
SECOND HAND BARGAINS 

MM transvener 144 to 70 ems . • . .. . •• . •. • .. • . • • . • • . .... (125.00 
Quartz 16 2 metre Tx/ Rx .. ..... ....... ..... .. ..... ..... £130.00 
Multi II auto-scan Txl Rx .. . .. .......... .. .. . .... . ...... (132.00 
Sinclair Microvision TV ... . .... . .. . . . .. ........ . ... . ... £198.00 

Please write for details. SAE please 
All prices include VAT and carriage 

All from 

BOOTH HOLDINGS BATH 
6 Golf Club Lane, Saltford, Bristol BS18 3AA 

Telephone Answering Service on Salttord <022 17J 2402 

After 7pm for G3NXU (B. Booth) 

Windsor (075 35) 51767 Bristol (0272) 712730 
After 7pm for GSOPH After 7pm for GJXOO 
(T. A. Boothl (R. Horsman) 

INCORPORATES HAM HIRE ANO RENT-A -RIG 
MEMBER OF TAFA 
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C&C electronicsg ~:1~~8~0"81 
10 West Park London SE9 4RQ quartz 
Telephone 01 ·852 9397 c rystals 

2 METRE ANO 70 CMS CRYSTALS 
NORMALLY IN STOCK AT £1.!IS 
INew additions 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, Rl, R3, R4, R5, R6, 
R7, 520, 521, 522, 523 and 532. 
/com crysra/s 18 and 14MHz for RO, Rl, R2, 510, 521 and S23. 
Many other frequencies in slock. Send s.a.e. 

MADE TO ORDER AT £2.25 Oelivery4 co 6 weeks. 
Specificacion normally ± JOppm -30 co + 60'C, ± 1 Oppm ac 2s·c in HC6. HC18 
and HC25/U holders. When ordering please give crvstal's load capacicy and holder 
or specify equipment in which crystals a1e to be used. 
.TX 4 co 4·06MHz. 6 to 6·084MHz, 8 to 8·12MHz, 12 to 12·17MHz, 18 to 
18·25MHz. 
RX 10 25to 10·4MHz. 11'1co11 ·28MHz,14·81to15·04MHz. 44·431045·1 MHz. 
51 ·56 to 52·24MHz. 
Also at £2.25 crystals fo, Japanese 2 meHc and 70cms equipment not covered by 
the above frequency ranges. Also Pye UIOB and Wl 5U 70cm crystals. 
PLEASE NOTE THERE ARE NO DISCOUNT RATES ON THE ABOVE 
CRYSTALS 

SPECIAL OFFER Price £1 .25 
25pf 18MHz TX Crystals for 145·725(RR5), 145·750(RR6). 145·775(RR7). 

PYE POCKETFONE RECEIVE CRYSTALS 
HC18/U between 84·46 and 84·86MHz ± 1 Oppm ar 2s·c. Delivery 4 to 6 weekS­
(SU 8 crysrals hold In scock) Price £2.50 (TX cryscals £2.25) . 

CONVERTER CRYSTALS IN HC18/ U 
96·000, 101·000. 116·000MHz in stock Price £2.95. 

TONE BURST AND IF CRYSTALS IN HC18/ U 
7·168MHz for 1750kHz and 10245MHz lor 107MHz IFs Price £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 Price £2.25:4S5kHz HC6/U £2.95. 

G4DSG G3HEO 

D. P. HOBBS LTD. 
THE COMPONENT SPECIALISTS 

NEW' FOK M ULTI 700E PLL 2mTcvr . .... ..... . . . ............ . ... £229.00 
YAESU FT223 2mtr mobile Tcvr ............ . .. . ... ... ..... .. . .. . £156.94 
YAESU FT202R NEW 2mtr"Handie" Ponable .... . . . ...... .. . . .... £119.62 
YAESU FRG7 Receiver ·&-30MHz P.L.L .. .. ... .. .. .... ... . .. . .... £210.38 
LOWE SRX30 Receiver · 5- 30MHz • •. , . .. . . ... . . . .... . . ...... . . .. £175.00 
DAIWA SR9 2mtr Monico• Receiver... . . . . . ... .. . ... . .. .. .. . .. ... £58.50 
OM 70 144 PAI0/40 Linear Amp. £64 or £59 wilh RX pre·amp. 
QM70 COUGAR FM Transverter. . . .. . ...... . . .. . .. . ... . : . . .. . . • £56.00 
STOLLE 2010 Rotator. . . . • . • • . .. • • . . • . . . . • . . • . . • .. . . . .. . . . • • • . . £'48.94 
CM9502 Rocacor. .. . • .. .. • .. .. .. .. • .. • .. .. • .. .. • • .. .. .. .. . . .. . £50.62 
CM9523 Alignmenc Beating .. ... . . .. . ..... . .... .... ............. £10.68 
HANSEN Dl2010wacc Dummy Loads 150MHz.. .... . .... . . ... . . . . £6.90 
TOKO CFU-0500 4551<Hz Ceramic Filcers. . .. .. . .. . . • • . • . 40p ea. inc p&p 
2N697 Transistors ... . .. , , .. . .. . . ... .. . ... . . ... . . ... .. 5 for 50p Inc p&p 
SURPLUS VALVES 12An (ECC811. 12AU7 tECC821, 6AL5 (EB91I, 

12AU6, 6CB6, 85A2, CV4064 156FJ31 .. .. .... . , ... ... .. all 30p ea. inc p&p 
Sk!l, 3watt WW; 25k!l, 4watt WW µots,. •• ,., •• .. • • •• . • • • . 30p ea. inc p&p 
3300,.F 63V. 2·25Ascrew term . . . ... .. ... . .. .. ... ... ... . .. 60p ea. inc p&p 
33001JF 63V. 10A screw term .. . .. . .. .. .... . . . .. .. . ... .. .. . 80p ea. inc p&p 
Now ITT 48V, 250011 sealed relays ..... . ... . ............ . .. 60p ea. inc p&p 

Also in stock - JAYBEAM AERIALS, MICROWAVE MODULES, CON· 
VEATERS & TRANSVERTERS. OM70 PRODUCTS. RSG8 AND BERNARDS 
BOOKS 

Prices include VAT Access & Barclaycard 
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11 KING STREET. LUTON, BEDS. Tel: 20907 
Open 9am-6.30pm Mon- Sat. Closed ell day Wed. 

ALSO VISIT- 0. P. HOBBS (NORWICH) LTD. 
13 Sc. Benedict's Screet, Norwich, Norfolk. Tel 615786 

Open 9am- 5.30pm Mon- Sat. Closed all day Thurs. 

1 OFF CRYSTAL PRICES 
Fundamental• 
Group Price 

1_ 0·030 to 0·099MHz 100ppm £14.26 
2. 0-10010 0·369MHz 100ppm £9.75 
3. 0·37010 0·730MHz 100ppm £10.00 
4. 0·731 co 1·499MHz 100ppm £9.76 
5. 1·500to 1·999MHz 30ppm £3.45 
6. 2·000to 3·999MHz 30ppm £3.00 
7. 4·000to 20·999MHz 30ppm £2.85 
8. 21 ·000to 24·000MHz 30ppm £3.25 

3rd Ower1:onea 
9. 21 ·000to 63-000MHz 30ppm £2.85 

5th Ove rtone• 
10. 60·000 to 104·999MHz 30ppm £2.95 
n . 105·000 to 119·999MHz 30ppm £8.25 
12. 120000to 130000MHz 10ppm £12.00 

5th, 7th and 9th Ovononea 
13. 130-001 to 216·000MHz 10ppm £20.00 

Unless: otherwise requested fundamentals will be supplied w ith 30pf load 
capacity and overtones for series resonance operations. 

HOLDERS 30kHz to 200kHz HC13/ U. 170kHz to 196·000MH2 HC6/ U, 4·000 
to 216•000MHz HC18 or HC25/ U. Prices on application for other holders. 

DELIVERY: Groups 1to4. 12 and 13 - six co eighl weeks 
Groups 5 to 11 - four to six weeks 

Plea~ s1ate holdet required when ordering. 

DISCOUNTS (Only applicable co Groups 1 co 13) 
5% mixed frequency discount for five or more crystals within any price group. For 
orders of same frequency and speci fication discounts start at five o1f in groups 1 to 
4, 12 and 13. In all other groups d iscouncs scan ac 10 off. Special rates for bulk 
purchase schemes including free supply or CfYStals for UK repeaters. 

CRYSTAL SOCICETS HC6/ U and HC25/ U 16p. 

M INIMUM ORDER CHARGE £1.50 
All prices include postage to UK and Irish addresses. Ctystals supplied lO any 
specification for industrial, mobile radio or marine use etc. Sta10 
equipment/specification when enquiring. Please send postage stamp with all 
enquiries. 

PRICES ARE Ex VAT PLEASE ADO 12,j-% UNLESS OTHERWISE STATED 

If you've decided to build a real ORO linear, you can save yourself 
hours of !rouble, and other users of the band much muttering abou1 
the widlh and horror of your signal by using decent valves and the 
proper bases. We are accredited agents for Eimac and can sup· 
ply the 4CX250B, R and the incredible 4CX350A, plus the correct 
bases for 2 and 70 from stock. Also, we can help you use them pro· 
perly - we've come across almost all of the problems. Contact 
G-4FRX on 01-602 5855 for help and advice, or order from: 

CAMBRIAN ELECTRONICS. PO 80)( 10, Stanmore, Middx, 

telephone 01-954 1609 or telex 8814035. For ORO wilhout tears- it's 
got to be EIMAC and CAMBRIAN. 

HAM BAND AERIALS GALORE 
TELESCOPING ALUMINIUM TUBE To spec. NJ4/ 3-4 HARO 18 gauge. 
Diameters reducing 11- co j". EXCELLENT for - MULTI ELEMENT AR· 
RAYS - with Gamma match lines. 
HALF WAVE Mono Sand e lements- 10 metro Driven or Parasitic 

Element £6.'48 
15 metre las above) £7.56 

Cut to suilable len91hs and ready for Drilllng and S leeving. 
E(EMENTS prepared for immediate assembly Supplied wilh PK end c 1;ps, 
10 metre elements £8.64. 15 motre clements £9.98. Tubular Capacitor Gamma 
Match wich fixings £3.78. Boom to Elomencs Bracket £0.95. 
All prices include VAT. Add (1.00 for each element for Road Line Delivery. 
Fi;cing detans and precise Element lengths enclosed with each consignmem. 

UPPINGTON TELE-RADIO LTD 
12/ 14 Pennywell Road, Bristol 5. 

JO IN T HEM ON 29.6 MHzs NBFM. 
Local net or work "W" NBFM mobiles/ 
Repeaters. Fit G3LLL' s FT 101 NBFM ~ 
Actaptor. For lOM or cransven to 2M APT I 
shill avai lable. SAE details 
Hol dlngs .39/41 Mincing Lane, 
Blackburn BB2 2AF. Tel. 102641 
59595/6. 

RADIO COMMUN/CA T!ON 

Tel: <tl72 557732. 

February 1979 



TONNA (F9FT) 
NOW YOU HAVE A CHOICE! 
Consider some of our features: 

* Light weight * High gain 
* Strong construction * Solid elements 

* Clean polar diagram 

* Inconspicuous design 

Compare these prices 
144MHz 432MHz 
4 El ......... . ... .... .. £13.90 19 El ... . .... . .... , .... £18.60 
9 El fixed .... , ... . ..... £16.20 19 El crossed . , . ....... £29.49 
9 El portable .......... . £18.05 21 El ..... . .... . .. .... . £25.86 
9Elcrossed . . ......... £28.13 21EIATV ....... . ...... £25.86 
16 El fixed ...... .. . . ... £31.05 144/432MHz 
16Elportable ... ....... £33.00 Oscar special .. .... ... . £29.29 
Telescopic portable masts 25ft. .. . ................. . £24.40 
Telescopic portable masts 18ft ... . . . . . . . . . . . . . £16.40 

High quality Phasing Harness available. 
Agents for: 
ANDREW'S CABLE and SOTA COMMUNICATIONS EQUIPMENT 

RANDAM ELECTRONICS 
4 Severn Road, Chilton, Didcot, Oxon OX11 OPW 

Telephone: (0235) 834328/24844 
S.A.E. for price list, catalogue 30p post paid. Terms CWO - Access accepted. 
Carriage for antenna £1.80 Mainland only, callers welcome, but by appointment 

only p lease 
WE Will BE AT THE VHF CONVENTION 

W ITH ANTENNAS FOR YOUR INSPECTION AND PURCHASE 

RADIO COMMUNICATION February 1979 
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G. W. M. RADIO LTD. 
MARCONI KESTREL J RECEIVER. 200 Kei s to 4.5 Mei s lor 22 crystal channels 
1 ·6 to 4·5 Mei s! 12 or 24v operation, all 11anslstor, £31. Matching TRANSMITTER 
crystal conlrolled 1 ·6 to 4·5 Meis. 80 wau PA, pair TT21 modulated by pair TT21 . 
AM or CW. E26. 24v PSU £5 ex11a. 
PYE BANTAMS. single channel LPl for FM. Covers Marine Band 1441174 Mei s . 
Complete with leather case. mike and nicad, £56. A few multi channel sets. OS. 
Bantam CHARGERS for 3 batteries, £15. 
FREQUENCY METERS BC221, £:20. A few modulated 1ype some wi1h PSU. 
please enquire. TS174/ M , 20 to 150 Mei s VHF version of the BC221, £35. All are 
clean condilion and working order and need 6·3v and 150v DC. 
MARCONI ATALANTA RECEIVERS. Overhauled and good order. For 110v DC 
ship mains, £100 or for 250v AC, £110 PLUS carriage at cos1. Coverage 15 Kc/ s to 
28 Meis. 
REMOTE CONTROL units 12 way. M ade tor the 2 metre kits we recently sold bu·t 
adaptable to other equipment. Bo~ and cable wi1h moving coil low impedanco mike. 
as new condition. Two types. fist or stick mike, either, £10. 
PYREX GLASS INSULATORS. 7" overall l yes 1·11 you never saw quality 1;ke this; 
two for E2.60. 
Pfl Pocketfone car adaptors. Rx plugs in and battery is charged. Output taken to 3 
wan amplifier into 3 ohm speaker (no speaker supplied), CB. Pocketfone chargers 
for 12 batteries of each type, £16. 
RECEIVERS. EDDYSTONE 7".JIJ/ 4. 480 Kei s to JO Meis, "as new· condition, in 
Military transit box w ith switching unit. Unrepeatable at £185 lless £10 if collected) . 
ULTRA 3A4AC3. Handy portable 31b weight and covers 68- 101 Mei s. 3 channel . 
Complete with used but good rechargeable batteries. Working order. less crystals, 
£45. A few battery chargers available for quantity orders. 
EX-SERVI CES Wrist WATCHES. Hamilton, £15.60. Smi1hs. £9. and Record, £9. 
Also WALTHAM pockel, £7.50. All overhauled and in good order. Sent by 
Registered post. 
ALARM ClOCKS. WEHRLE Commander. Steady/ repeat alarm. Large. magnifi­
cent and brand new, £9.50. 

Carriage charges are for England and Wales only. 
Terms: Cash with o rder Early closing Wednesday 

G. W . M. RADIO LTD. 
WORTHING, SUSSEX 

40-42 PORTLAND ROAD, 
Telephone 34897 
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REG. WARD & CO. LTD. G2BSW 
G8CA 

K.W. 
103 VSWR Meier and 

combined Power Meter £23.00 
107 Combined E-Z. March, 

VSWR and RF Power 
Indicator, Dummy Load 
and Antenna Switch for 
3 outlelS . . • . • • £108.00 

3~way Amenna Swi tches 
(lorco-ax) . . £10.50 

SHURE MICROPHONES 
Model 444 £:28.20 
Model 201 . . £12.60 

All above prices plus VAT 8t 12!% 
NB - Test Equipment'. VAT 81 8% 
includes SWR/ PWR meters snd 

dummy loads. 

YAESU 
FT101 E Transceiver _. £515.00 
FT2008 T1anscel"'e' and 

FP200 PSU - . . £420.00 
Yaesu 3010 all solid stare 

1cvr . - . • £586.00 
FR101S Receiver •. £396.00 
FR101D Receiver , . £525.00 
YD844 Desk Mic £18.00 
YDS46 Hand Mic £7.50 
YH55 Headphones £8.75 
SP101 B Speaker _ _ £19.00 
Y0100 Moni1orscope . - £146.00 
FRG7000 . . _. £327.00 
FRG.7 less ban. holder. £187.00 
S.E.M. Z-match . . . . £34.50 
Co· ax 5 -way An1enna 

Swilch £9.55 

USED EQUIPMENT 
KW201 Rx and handbook. wrth external Hea1hki1 " O"' muhrplier. £130.00 

AGENTS FOR G2DYM ANTI-TV ANTENNAS. AND BALUNS 

Valves for Yaesu. etc. 6BZ6. GUS. 6KD6. 12AX'lA. l 2BY7A. 12AU7. 6JS5C. 
6146. 6HF5. 6L06, 6EA8. 6GK6. 61468, 6KD6. RCA Valves for KW 
eQu•pment, etc. 
Sentinel 2m Preamps and 2m convenors/ Europa transverte1s, J Beams and 
S1olle ro1ators_ 140" 14g ant. wire. insula1ors. 52 & 75 ohm co-ax. and UHF 
plugs. sockets and reducers, G-Wh1p mobile antenna. Wigh1raps, Masi 
Couplers. Hy-Goin venicols. SWA 10 (Tw1nmeter). SWAI PWR Meiers. 

AMTRON KITS 
TRADE INS WITH PLEASURE. OUR STOCK OF GOOD SECOND-HANO 
EQUIPMENT CHANGES DAILY- LET US KNOW YOUR REQUIREMENTS. 
Due 10 cuHency fluc1uations puces of imponed equipmen1 are liable 10 
allera1ion. 
ADD 12;,% VAT ro all prices except used equipmen1. 
HP TERMS AVAILABLE CARRIAGf EXTRA ON ALL ITEMS 

ACCESS/8ARCLAYCARD 

AXMINSTER, DEVON EX13 5DP Telephone 33163 

ANTENNA FAUL TY? 
LOSING DX7 Storm damage? Use you receiver to check resonance 

and radiation resis1ance FAST with an Antenna Noise Bridge. 
1- 150MHz 20-200 ohms and 1- 30MHz2- 1000ohms. only £9.80. 

CLOBBERED? Fight through with a Speech Compressor. 1000:1 
age peaks audio, dynamic compression boosts power. £8.60. 

STILL NO RADIO 47 200kHz to Medium Wave Converter. built-in 
antenna, ideal for AR88, FRG7 etc, only £9.70. 

DX DOWN7 ORM UP? Now you can dig RARE DX from tiring 
whistles and cw with a Tunable Audio No1ch Filter, £8.90. 

GOT THE RIGHT TIME7 MSF 60kHz Receiver £13.70 or wilh 
sequential time display parls (no case or pcb). £24.40. 

MISSING RARE DX? Get on their FREQUENCY wilh a Crystal 
Calibrator. lMHz. 100, 25kHz markers to vhf, £13.80. 

EXPLORE HISTORIC V.L.F. 10- 150kHz Receiver, £10.70. 

AUDIO FAULT7 Intermittent? Sort it out with a Signal Generator. 
10Hz-200kHz. variable sine and square. £10.80. 

Giro 21-923-4000. Europe add 40p, wrire airmail prices. Each easy· 
assembly kit includes all parrs, case, printed circuit; posrage etc 
(UK/ money back assurance so SEND off NOW. 

CAMBRIDGE KITS 45 (RP) Old School Lane. 
Milton, Cambridge. 
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GET THE MOST OUT OF YOUR HOBBY 
WITH A ROBOT '400' SSTV SCAN CONVERTOR 

S.A .E. for details please, from the sole UK distributors 

AERO & GENERAL SUPPLIES, NANAIMO HOUSE 
32 RUFFORD AVENUE, BRAMctlTE, NOTTINGHAM NG9 3JH 

Telephone: (06021 397588 

CLASSI Fl ED ADVERTISEMENTS 
Private advertisemen1S 15p per word. minimum £3.00. 
Trade advertisements 25p per word, minimum £5.00. 
Box Number 75p extra to wordage or minimum. 
Semi-display 1/ 12 page (lj" x 3") (35x 76mmJ £21.00. 

1116 page (f' x 3"1(22x76mm) £15.00. 
Please write clearly. No responsibility accepted for errors. 
Latest date for acceptance- 6 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 ou1pu1. 200% 
overload !?ermined). £1.50 each plus 25p Post & Packing OR, £7.50 Pack 
of6 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 quali1y cards, rapid turnaround 
and very competilive prices. SAE for samples. G3VZF. 5 The Close, 
Radlett, Henfordshire. 
QSL CARDS. printed to your own specification on white gloss cards. 
Send SAE to Caswell Press. 11 Barons Way. Woodhalch, Reigate, Sur­
rP.y. 
VALVES. new, boxed. 6JM~. 6HF~. 6JS6/ C, 6.JB61A, 6KD6. 6146B. 
Many 01her types. SAE for list. Wilson. G4AZM, Tel: Bolton 54165. 
ALUMINIUM QUAD SPIDERS no boom or brackets required,£18 
pair including p&p. SAE for details. G3ZHC. Tel: Walsall (0922) 26659. 
SPECIAL OFFER TO FT. 101 OWNERS. One month only NBFM Uni1, 
.Europa plus RPT Shill and Tone Burst. (rrp £:180.70) £165.00-Cash. 
Cheque. HP. Access, Barclaycard- Holdings Ltd .• 39141 Mincing Lane, 
Blackburn BB2 2AF. Tel: 0254 5959516. 
CARCAS QSL: Original designs for your OSL cards and notepaper. 
SAE for samples. Carcas Designs- for all graphic designs. New ad­
dress: Grove Cottage. The Grove, Bamby Dun. Doncaster. 
TRIO JR599 and TX599 with matching speaker. Little used. No mods. 
Mini condition. £360 1he lot. No offers. Y AESU FT101 E. 6 hours use, 
mint condi1ion. Bargain £450. G4EHH. Tel: 0533 715454. 
YAESU FT200 and FP200 with mulli-dipole £375 ono. Tel : Belfast 
647193 after 6.00pm. Gl4GUT. 
QUALITY QSL CARDS. SAE for samples by return post. Quick 
delivery. Compalith Printing Services. 115 Promenade. Chellenham. 
Glos. GL50 lNW 

WANTED 

GOOD SECONDHAND EQUIPMENT ALWAYS WANTED. Come to 
Arnaleur Radio Exchange for the best deal. 2 Northfield Road, Ealing, 
London W13. Tel: 01-579 5311. 
VERSATOWER P40/ 60 or similar. M . J . Newlon, G3UKW, 53 Derwent 
Avenue. Garforth. Leeds. LS25 1HN. Tel Leeds (0532) 865165. 
RACAL RA1772 SERVICE MANUAL with circuit diagram wanted 
urgently to borrow or purchase. Buckley, 2 High View Close, Loughton, 
Essex. Tel (evenings) 01-508 4383. 

CRYSTALS-prompt, reliable service 
70cm sue, 20; Rao. 2. 4. 6. 10, 14 

12MHz Tx. 84MHz Rx in HC181U {Pockelphone) 
24MHz Tx. 34MHz Rx in HC25/ U <S1arphone) 

2 metre SO, 8, 16, 18, 20·25, 32: Rl·8 
Tx ranges 6. 12. 18MHz in HC251U; 4, 8MHz in HC61U 
Rx ranges 14, 44, 52MHz in HC251U; 10, 44MHz in HC61U 

Inclusive price £2.90 each. 10% discounl on 10 or more 
AU the above normally in stock and sent by First Class post 

Mede to order crystals 2- 105MHz 30ppm £3.60 delivery within 6 weeks 

HARTLEY CRYSTALS Phone 04 868 7597 
Giro 35 563 4007 

Green Lane, Milford, Godalming. Surrey GUS SBG 
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MARCONI SPACE AND DEFENCE SYSTEMS LIMITED 

TEST EQUIPMENT PLANNING 
AND PROCUREMENT ENGINEERS 

As one of the country's leading electronics companies there is an increasing de­
mand for our equipments. 
To meet this demand, we require men and women experienced in either testing, test 
equipment, estimating or planning and procurement to fill key roles in our Test 
Equipment Department. 
You will be involved in technical liaison with design authorities, project and produc­
tion personnel to establish detailed requirements and monitor co-ordinate and report 
on procurement activities. 
If you have the basic educational background of apprenticeship, HNC or equivalent 
service background and ideally two years experience please ring the Personnel 
Department for an application form or write with details of your experience to: 

Larraine Farmer, 
Marconi Space and Defence Systems Ltd .. 

SITUATIONS VACANT 

The Airport, 
Portsmouth. Hants. 

Telephone Portsmouth 63211 

SALES ENGINEER 
required by expanding young 

electronics company in Surrey 
RADIO MAINTENANCE ENGINEER REQUIRED. Capable of main· 
taining HF-SSB, VHF-FM communication equipment. repeaters and 
respective ANT systems, is offered lucrative seasonal assignment 1 
February 1979 to 30 April 1979 !approximately), in agricultural project 
operating in the Sudan, Angola or Mozambique. Application with cur­
riculum vitae to: Ciba-Geigy Ltd, CH-4002, Basie, Switzerland. AC 6.2 
Agro Projects. Attention Mr H. Wenk. Tel: 010 4161 377192. 

INDEX TO ADVERTISERS 

A vacancy exists for a Sales Engineer to take responsibility for 
selling and servicing 'Trio' Amateur Radio Equipment and 'Dymar' 
Business Radio Equipment. He/ She w ill be based in our modern 
shop/ showroom in Wallington but some travelling will be required. 
Clean Driving Licence and own car essential; Amateur Licence 
preferable. 

Aero & General Supplies ....•.. . . 182 
AJH Electronics .. . . .... .. . .. Cover iv 
Amateur Electronics ........ .. t10/ 11 
Amateur Radio Bulk Buying 

Group . . •... . . . . .. . .. . .. . . Cover li 
Amateur Radio Exchange ......... 165 
Ambit lnternadonal .. ..... . • . .•. . 181 
Amcomm Services ..... 170, 171 & 173 
B Bamber. ....... . .. .... ... . ... 184 
Booth Holdings Bath ........•.... 179 
Bredhurst Electronics . ... .. .••. . . 101 
Burns Electronics ... ..... ..•.. .. . 172 
Cambrian Elecuonics .•.•.•.•. .. . 180 
Catronics Ltd . .... . . .... . .... .. . 183 
Cambridge Kits ...... . ..... . .... 182 
C & C Elect<onics ... . ............ 100 
Chase Electrics . •. . . . •.. . ..... . . . 183 
Datong Electronics Ltd . . . . . . . .... 164 
Digital Davices . ... . .•. .... .. •. . . 172 
Garex Electronics .. .. ............ 176 
G2DYM Aerials . . . . . ... .•.••... . 176 
GWM RadioLtd .•.. . •••.....•. . . 181 
Hartley Crystals ... . .... . . . ...... 182 
Heath !Gloucester) Ltd ••....•... . 173 
Heightsway Instruments ..... . ... . 177 
Heller Elec1ronics ... . ••....... .. . 1 n 
D. P. Hobbs Ltd ... .. ... . .. . ..... 180 
Holdings Ltd .. .......• . . . ....... 180 
Integrated Circuits Unlimhod . ..... 167 
Interface Quartt Devices Ltd . . ..•. 179 
James & Martin Ltd . •••• . ..•.... 178 
Johns Radio . .. ... ... •• .. ... .. .. 178 

KW Amateur Radio Products . . .... 175 
Lee Electronics ...•.•.....•...... 166 
Lowa Electronics .•. . ... ... .. . 98/100 
Marconi Space & Defence 

Systems Ltd . . ....... ... .. .... t83 
Microwave Modules Ltd .. . ...•. . . 105 
Modular Electronics .•........... 176 
Mosley Electronics Ltd ... •. .. .•.. 178 
MRS Communications ..•........ 174 
Wm. Munro llnvergordonl Ltd .... 179 
Panorama Antennas Ltd ......•.. ~ 174 
Partridge Electronics Ltd .•.... • .. 172 
PM Etectronic.s Services . ... . . .... 169 
OM70 Electronics Lid ....•. .. .... 178 
Radio Shack .. .. . . ..........• . .. 168 
Randam Elecuonics .•..... .... .. 181 
SEM Electronics . .. . .. ... . . . •... 175 
Sota Communication Systems. , . . 112 
South Midlands 

Communications Ltd ... 94/97 Er 170 
Spacemarl< Ltd •.• .... • . • • • 176 Er 183 
Stephens.James Ltd .. .•.....•. .. 1 n 
Thanet Electronics . •. ..... ..... 106/ 7 
TMP Electronics Supplies ..... ... . 174 
Uppington Tele·Radio Ltd ....•.•. 100 
Reg Ward Er Co Ltd ..... . ........ 182 
Waters & Stanton 

Electronics ....•. .. ... . . . . 1021104 
Western Electronics IUKI Ltd .. . 108/9 
W. H. Westlake . . . .. ........•..• 178 
Weed & Douglas . ... . . ...... . ... 174 
Yaesu Musen Co Ltd ......•.. Cover ii/' 
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Please write stating experience and salary required to: 

S The Managing Director, © 
Catronics Ltd. _......., ..... T"'O__ 20 Wallington Square, 

.... p;/.f ....... 
,.... Wallington, Surrey. 

MANCHESTER AREA 
Regular spare-time servicing work available. Familiarity 
with ICs, and high standard of work, essential. Please send 
details of experience to BOX NO. 171, RSGB, 2 Leyburn 
Gardens, Croydon, CRO 5NL. 

CHASE ELECTRICS LIMITED 
Vacanci es exist for engineers and technicians to work on t he 
design, test and manufacture of R.F.1. test instrumentation. Weare. 
recognised leaders in this field and can offer interesting and varied 
work. 
Salaries range from f3.500 to f7,000 depending on position and 
experience. 

Telephone : 01 -977 0251 /2 
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I. BAMBER BECIRONICS 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 (03$3) 860185 {TUESDAY-SATURDAY) 

Please enclose stamped addressed envelope with All Enquiries 

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 watts into 3 ohm 
speaker, 12V DC supply. size approx. 
&j • x 1 !" x 1 • high, with integral heatSink. com­
plere with ciftuils. £2.00 each. 

NICAD CHARGER CONVERTER PCB. !Low power 
inverter). Size approx. 4• x lf" x 1· high, 12V DC 
supply. 60V DC output, through pot on pcb, for 
charging Nicads. etc. !ideal for charging portable 
balteries from mobile supptyl. Only needs one 
BFYS0/ 51/52 or similar transistor, which can be 
mounted direct on the pcb pin.s on board, fined 
wi1h a star-type heatsink lnot supplledl. £2.00 
each. 

THE NEW EAGLE INTERNATIONAL CATALOGUE 
IS AVAILABLE ON REQUEST containing Audio. 
In-car, and test equipment, e tc . 

IC TEST CLIPS. clip over IC while stili soldered to 
pcb or in socket, Gold·plated pins, ideal for ex· 
perimenters or service engineers. 28 pin OIL £1.75. 
40 pin OIL £2.00. Or save by buying one of each for 
£3.50. 

DECIMAL KEYBOARDS. pressure sensitive type, 
when pressed contacts go from OIC to approx. 25 
o hms. Switches only, no encoders. Size approx. 
3• x 3". with large square !ouch plates. 0·9 + Clear, 
A , B, Dual Watch. and spare. Few only, £2.00 
while stocks last. 

PLUGS & SOCKETS SEMICONDUCTORS 
BNC PLUGS, new, 50p each. BFYSt Transistors. 4 for 60p. 
N·TYPE PLUGS 50ohm 60p each. BCY72 Transistors, 4 for 50p. 
GREENPAR IGE300151 Chassis Lead Terminators BSX20 IVHF osc/ mull.I 3 for 50p. 

llhese are the units which bolt on to the chassis, BC108 lmetal can) 4 for 50p. 
the lead is secured by screw cap, and the inner of PCB108 (plastic BC100) 5 for 60p. 
the coax passes through the chassis). 30p each. 4 BF152 (UHF amp/mixer) 3 for 50p. 
for £1.00. 2N3819 Fel, 3 for 60p. 

Pl.259 Plugs (PTFEl Brand new, packe<l with reducers. BC148 NPN SILICON, 4 for 50p. 
75p each. BC158 PNP SILICON, 4 tor 50p. 

S0239 SOCKETS !PTFEI Brand new 14 hole fixing BAY31 Signal Diodes, 10 for 35p. 
tvPol 60p each. 741CG RCA OP·AMPS, 4 for £'1.00. 

HF CHOKES wound on i" • 1· long ferrites, 4 for 
60p. 

VHF CHOKES wound on 6-hole tubular fcrri1es. 5 for 
40p. 

DUAL T018 HEATSINKS 1· x j"x !" with screw·in 
clamps, 3 for 50p. 

AEl CS10Bifl MICROWAVE DIODES: up to 
X·Band, max. noise figure 8·5dB at 9·375GH<. 
80p each. 

BARGAIN PACK OF LOW-VOLTAGE ELECTRO· 
L YTIC CAPACITORS. Up 10 50V working. 
Seatronic manufac1ure. Approx. 100 £1.50 per 
pack I + 12!% VATI. 

IN4148 llN9141 10 for 25p. 
BC 107 (Metal can I 4 for 60p, 
SCRs 400V at 3A, stud type, 2 for £1.00. 
TIP2955 Silicon PNP power transistor OOV at 15A. 90W, 

Flat pack type, 2 for £1.50. 
GERMANIUM DIODES. approx. 30 for 30p. 

OSMOR REED RELAY COILS (for reed relays up 10 
1· dia, not supplied) lOV, 1Kohm coll, 2 for 60p. 

MIXED COMPONENT PACKS. containing resistors, 
capacitors, switches. pots. etc. All new. and hun· 
dreds of items. £2.00 per pack, while stocks last. 

LOW PASS FILTERS l low imp. type! 2-9MHz. small 
metal encapsulation, size appro>r:. 1r· x f" x 1· . 
75p each. 

THIS MONTH'S SPECIAL OFFER 
TACHOMETER GENERATORS IDEAL FOR ANENOMETERS (Windspeed indicators) 

Size approx. 2" long x 1" dia. plus spindle. Output 7V DC for 1,000 RPM, Linearity 1% with 10K ohm load. 
Will give good output to 100µA meter at 1 rev per sec. £1.50 each + 8% VAT. While stocks last. 

10·7MHz SSB XTAL FILTERS 12·4kHz Bandwidth) RED LEDs !Min. type). 5 for 75p. 
Low imp. type, Carrier and unwanted sideband re· GLASS BEAD FEEDTHROUGH INSULATORS. 
jection min. - «JdB. (need 10·69835 and 10· 70165 solder-in type, overall dia. Smm, pack of approx. 50 
xtals for USB/ LSB. !NOT SUPPLIED). Site •P· for 60p. 
pro•. 2" x 1• x 1· £10.00 each. LARGE GLASS BEAO FEEOTHROUGH INSU· --"----- -------------1 LA TORS, as above but 8mm dla., pack of approx, 

~~~~l~:~i~K~FINBi-:'ttK~~~:M:~lsT~LEC· 50 for 7op. 

DUE TO A CHANGE OF SUPPLIER. OUR STOCK 
ALUMINIUM BOXES AND VINYL COVERED 
EQUIPMENT CASES WILL BE AS FOLLOWS: 
ALUMINIUM BOXES WITH LIDS 
All 3· x 2" x 1· 60p 
AL2 4• x 3· x 1j" 70p 
AL3 4"x 3" x 2" 80p 
Al4 6" x 4· x 2" 90p 
ALS 6" x 4" x 3" £1.25 
AL6 8" x 6" x 2" £1 .50 
AL7 8" x 5• x 3" £1.75 
VINYL EQUIPMENT CASES !Blue Vinyl covered 
steol tops wlth ploin ulumlnlum lower sections. 
BCO S" x 2!" x 2i" £1 .00 
BC1 6" x 4t" x 2" £2.00 
BC2 6. x 4" x 3!" £2.25 
BC3 8•x5j"x 2t" £2.50 
BC4 10" x 6!" x 3" £3.00 
BC7 12· x 6j • x S" £3.25 
PLASTIC PROJECT BOXES 
w ith screw on lids end brass Inserts (In block ABS! 
NBl approx. 31" x 21" x 11"45p 
NB2 approx. 4• x 3" x I j" 55p 
NB3 approx. 41" x 3l" x Ii" 65p 
NB4 approx. Bl" '< Si" x 3;" £1 .50 
OIECAS'l' BOXES IAPPROX SIZES) 
4.3• x 2·3· x I ·2" (111 x ti0x30mml 
4 ·8"x2·3·x 1·5"!121 x 60 x38mml 
4·8" x3·8" x 1· 1121 x 95x25mml 
4·8" x 3•8" x 2· (121 x95x51mml 
6 ·8"x4·8"x2· 1171x 121 x51mml 
4·8" x 3 ·8· x 3• 1121 x 95 x 76rnml 
6·8· x 4·8" x 4• (171 x 121x101mml 
8·6"x5·8"x2• f222x 146x51mml 
10•6" x 6·8" x2· ~273x 171 1<51mml 
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£125 
£1.7? 
£2.10 
£2.45 
£3.10 
£3.50 
£4.75 
£425 
£5.30 

BOX OF P. C. BOARDS. mixed PCBs, containing 
Transistors. ICs, Resistors, Capacilors, etc. Good 
bre~kdown value. Our selection £3.00 per box. 

SLIDER SWITCHES. 2 pole make and break !or 
can be used as l pole change·over by linking the 
two cenue pinsJ 4 ror SOp. 

SLOW MOTION M OTORS. 120V 50H> lrpm, Site 
approx. 2"dia, 1 I" deep, with I" spindle. 60p each 
or 2 for £1.00. 

SUB-MIN IATURE ROTARY SWITCHES. 4 x 5 way 
make contacts. Size approx. l" dla. 1 • deep, rt • 
spindle, 50p each. 

SOLDER SUCKERS I Plunger type) 
Standard Model £5.50. 
Skirted Model £6.00. 
Spare Nozzles 65p each. 

WELLER TCP2 and PU20 PSU. Temperature con· 
trolled soldering iron. wilh matching Power Supply 
Uni1, containing sponge and spring stand , £30.00. 

SPIRALUX Tools for the Electronic enthusiast ••• 
SAE for l ist. 

MAINS TRANSFORMERS. TYPE 15/300 240V 
input, ISV at 300mA output. £1.50 each. 

MAINS TRANSFORMERS TYPE 451100, 240, 220, 
110, 20. OV input. 45V at IOOmA output £1.50 
each. 

VIDICON SCAN COILS <Transistor type, but no data) 
complete with vidicon base £6.50 each. Brand 
new. 

·ALL BELOW- ADD 12t% VAT 
LAHGE ELECTROLYTIC PACKS. contain range of 

large elecuolytic capacitors, low and high voltage 
types, over 40 pieces, £3.00 per pack I+ 12~% 
VAT). 

BSA AUTOCHANGE RECORD PLAYER DECKS 
wilh cue device, 33.,45-78RPM. for r. 10" and 12· 
records. Fitted with SC12M Stereo Ceramic car­
tridge and styli. Brand new £14.00. 

GARRARD AUTOCHANGE RECORO PLAYER 
DECKS. Model 6.300. with eve device, 
33-45·78RPM, for 7", 10· and 12• records. Fitted 
with KS4l8 Stereo Ceramic cartridge and styli. 
Brand new £16.00. 

CELESTION a· x s· ELIPTICAL SPEAKERS. 
20ohm. 3 watts rated, £1.50 each. 

VARICAP TUNERS. Mullard Type ELC1043/05 
£5.00. 

TV LINE LINEARITY COILS. Special offcr10 for £1.00. 
TV SCAN COILS, B/W , to f it 110 degree tubes, £1.00. 

TV plugs lmetal lypel 4 for 50p. 
3 pin Oin plugs, 4 for 50p. 
Din 3 pin Line Sockets, 15p each. 
Din Sockets 5 pin. 270 deg. 4 for 50p. 
Din Speaker Skts. 2 pin. 4 for JOp. 
RESISTOR PACKS. approx. 300 pieces, ! to 2W 

types mixed valves. our selection £1.00 pack. 

ELECTROLYTIC CAPACITORS 
Dubilller Electrolytics , SOµF, 450V, 2 for 50p. 
Dubllller Electrolytics, 100µF, 275V, 2 for 50p. 
Plessey Electrolytlcs. 470µF. 63V, 3 for 50p. 
TCC Electrolytics, 1000µF. 30V, 3 for 60p. 
Dubillier Electrolytics. 5000mtd at 35V, 50p each. 
Oublllier Electrolytics. SOOOµF at SOV, 60p each. 
ITT Electrolytics. 6800mfd a• 25V, high grade, screw 

terminals, with mounting clips, 50p each 

A LARGE RANGE OF CAPACITORS AVAILABLE 
AT BARGAIN PRICES, SAE FOR LIST. 

RADIO COMMUNICATION February 1979 



r--------_Y_A_E_SU_ M_U_S_E_N_ ';Jfil 
SOUTH MIDLANDS COMMUNICATIONS LTD 
SM HOUSE. OSBORNE ROAD, 
TOTTON, SOUTHAMPTON S04 4DN 

OUR ONLY 
UK AGENTS 

AMATEUR ELECTRONICS UK 
508- 514 A LUM ROCK ROAD 

ALUM ROCK. BIRMINGHAM 8 

FRG7000 

YAESU 

v 

COMMUNICATIONS 
RECEIVER 

THE FRG7000 IS A HIGH PERFORMANCE All SOLID 
STATE COMMUNICATIONS RECEIVER OE SIGNED TO 
COVER THE ENTIRE HIGH FREQUENCY SPECTRUM 
OF 0·25 TO JOMHz. WITH BRIGHT j" SEVEN SEG· 
MENT LEO"s PROVIDING DIGITAL READOUT TO 1 
kHz. ALSO INCLUDED IS A 24-HOUR DIGITAL CLOCK 
FOR BOTH LOCAL ANO GMT TIME. WITH A TIMING 
FEATURE FOR AUTOMATIC RECEIVER IANO/ OR 
TAPE RECORDER THROUGH REAR PANEL RELAY 
CONTACTS! ON/ OFF SWITCHING. 

The Barlow Wadley loop !Triple conversion Supe1heuoclynel system used, p1offeis exuemely stable lbeUei than 500Hz/ h1 A .W .U.I pe1f0<mance. Ceiamic IF Mters 
with a 6d8 bafldw;dth of JJ<Hz fO! SSS & CW l8kHz at 50d81and61<Hz bandwidth fO! AM l 14kHz at 50d81 provide cptimum 1n1ell;gibili1y coupled with good <ejection of 
1n1erte1ence. 
The Mosfet RF amptifie1 ofleis an outstanding sellSltiv.ty of O. 7µV fo1 10d8 S/ N on SSB and 2µV for IOdB S/ N on AM. without s.lcrihcmg suong srgnal perf01mance. 
Wide provisions are made fo1 antenna connecuons; fo1 MW broadcast f0·25- 1·6 MHz! a high impedance bmdmg post, f<>< 1·6 JOMHz a 5023:9 socket llo take a 
SO 75 ohm unbalanced coa)tial fetxH plus binding pos1 (for random low impedance length SW un1cnnat. Also 1he an1enna tetm1nal suip is 1hc carrh and a mule I earth fCH 
standby! connector. 

Audio output of up 10 2 Wans drives the intern.al speaker, but pfugging in an c>etcrnal 4 ohm unh or headphones 1 r· Jack, disables I his. A sockot ror tape recording pro 
duces about 50mV independent of the volume con11ol setting. A built·fn mains power supply allows operations from 100/110/ 117/ 220/ 230V AC 150 or 60Hzl. 

To reduce 1ho power consump1ion lof 25WJ 1ho fronl panel lamps and displays may bo ext1ngu1shcd. 

For high reliability FET's and IC's are used extensively throughout the receiver providing maximum performance within a compact cabinct 136lwl. 12·511•1. 20·5!<1) and 
7Kg.J. For easo of service plug in boards aro omployod widely. 

A swilchable RF anenua1or. AM noise limiter ond omplitiod AGC. assis1 in reception under advorse condi1ions of strong adjacent signals. lmpul$O noise and deep signal 
fading. Tho continuously variable audio tiller minimises 1hc high or low audio 1esponses as requ11ed. and a fine Tune f -2· 5kH.d atlo·ws casv 1.cro1ng of a desired station 

F1equoncy readout is taken directly from the digital dlSplay The firSt two digits are con11ollod by the '"MHz set" osctlla10<, the rema1n1ng throo by the VFO ll>Oth via a 
CPUI. The receiver front end is a na11ow band with presclector and 1angeswitch colour coded for ease ot use. 10 provide the ma)[imum in sensi11voy and ICJCCtion of out 
of band signals. 

Accessories Included are the handbook, plugs Cfor C'VO'V socket in 1he receiver) and 3 and 10m woe antennas. 

FOR FURTHER DETAILS WRITE TO OUR AGENTS FOR FULL SPECIFICATIONS SHEET 
.... , 
·v 
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A. J. H. ELECTRONICS 
o ( G8AQN) Tel RUGBY daytime 76473. evening 71066 

Proprietor: A. J . HIBBER . . S.A .E. with enquiries 
Terms of Business: Cash w ith order. Mail order only, or Callers by appointment. . . 
Handling Charge 40p M inimum order £1 .00. Official orders accepted on a strict monthly basis. Prices now include VAT 

FULL MONEY-BACK GUARANTEE ON ALL ITEMS 

"KENT" MODULES PROFESSIONAL GRADE MODULES NOW AVAILABLE TO l'HE AMATEUR 
10·7MHz NARROW BAND F.M. l .F. AMPLIFIER 2 WATT AUDIO AMPLIFIER WITH SQUELCH 

PERFORMANCE 
Sensitivity 
Selectivity 
A .F. Output 

- 4~V !EMF from a 50ohm source) for 20dB quicring 
:o7jkHz@ Jdb, :t.25kHz@ 60db. 

PERFORMANCE 
Power Output 
Sensitivity 
Bandwidth 
Squelch 

2W minimum into 4Il< l0% distortion 
75m'i' P·P @lkHz lo• full ourpul 

- 200mV p·p when input is above HmflTng threshold and 
modulated ,,51<Hz @1 kHz. 

- 200Hz to 15kHz 
noise operated, lhreshold adjustable over the range 0 to 
20dB sin - 75uS de-emphasis 

- Outpul JdB down @> 4kHz. 20d8 down @> BkHz !de- Supply 9 to 15 vol~ D.C. @ 7mA qyie~cent (neg. eanhJ. 
FEATURES 

SupplyO.C . 
FEATURES 

emphasis removed) 
Noise outpur to suit squelch circuit on A.F. board 

- 9 10 15V @ JOmA lnega1ive eanhl 
True noise operated squelch with adjustable 1hreshold. no hysteresis_ 
W ill drive a wide range of speaker impedances. 4 10 16!?. The1mal overload 
and Shon circuit outpu1 protection. 

High sensitivity and selectivity 
On boaid crysral filler buffering for ease of lnrcrfacc 
Single Conversion 
Audio low pass fil ter 10 remove unwanted high lrequency f\Oisc 

Rectified and filtered squelch output available for channel scanner etc . 
Small size only 52mm x 52mm 

PRICE (9.50 Inc. VAT 

"S" meter and delayed AGC outpurs 
Small size only - 97 x 42mm 

144MH1 CONVEATOR 
2 Dual 9a10 MOSFETS 3N204 or MEM680. 
Gain 25db min. Noise 2·2db typical. 
Ban<1wid1h 2·5M Hz. l.F. ou1put 10·7MHz. 

PRICE £26.50. inc. VAT 

6 CHANNEL OSCILLATOR 
Matching unil for our 144MHz convenot vu1pu1 frequency 135MHz. 
Crysral frequency 44MHz types HC25/ U. Output voltage O· 5v@ 50 ohm, lv@ 

2k ohm. 
Spurious output grcarcr than 50db down. 
Power tequiremon1 9 1&v DC. Size 42 < 88mm. 

Power 1equircmcnt 9 15v DC. Oscillator Freq. lnpu1 135MHz. 
PRICE (12.00 supplied less channel switch & crysrals. 

Si2e only 38' 60mm. PRICE £12.00. 

The above fou1 " KENT MODULES .. make a fost class swilched channel VHF N.8 .F.M. monitor receiver wfth a scnsitwTty ot typically 0.2,N. 

SPECIAL OFFER the above lour 'KENT MODULES" for only (55.00. 

COMING SOON: An updated vc1sion of our FM add on uni1 foJ your FTlOl; this gives TlC & Rx faci1hy whM only one w ire 10 alter in 1he FT101. 

All MODELS FINISHED TO PROFESSIONAL STANDARDS AND FITTED WITH MOUNTING IBUSHES 

BY REQUEST NEW SUPPLY OF COMPONENTS 
FOR FREQUENCY COUNTER as M arch 76 R.C 

SN7490 60p 
NE529K Cl .50 SN7473 38p 
MC 10 116 7()p SN7475 45p 
MCl0131 £2.00 SN74121 3()p 
SN7400 17p SN74141 75p 
SN7413 25p SN74196 Cl 05 
MINIATURE NIXIE TUBE ITT 5853S 5 for £2.50. 10 

for £4.50. 
DECADE COUNTER P.C.B. drrlled and etched rakes 

min nlxle. 7490, 7475 and 7•1141 res 75p each 
Size only 63 ... 46mm. 

P.C.B. EDGE CONNECTOR for above board l if 
tequiredl 50p. 
10.000 MFO 16vw 40p 
10 MFD 350vw 15p 

BRIDGE RECTIFIER two required 50p each. 
1N4005 rectifier d iode 10p. 
5v I amp regulo101 M C708S T03 case £1 .60. 
6 · 2v lOner 12p . 

1000 pf 500v leedrhrough caps, 3p each 10 for 20p. 
2N706 uansistor 20p each. 
MINIATURE D.P.D .T. TOGGLE swuch £1.00. 
STEREO CAR CASSETTE PLAYERS famous manu· 

facturers warranty rmurns fully overhauled and in 
wo1king order 5 waus per channel ou1put, con· 
irots ::rvolvmc, balance. tono, fast forward and re­
wind. au lo s1op. Supplied less speakers and powe1 
lead bu1 we do supply power plur. and clrcuil. LIST 
PRICE over £50.00 OUR PRICE ONLY t.20.00. 

BARGAIN BOXES of mixed components IFTs, coils, 
res. caps. PCBs with components on for break 
down, etc. etc. our selection £4.00 ' Cl.00 pp, 

AUDIO INTEGRATED CIRCUIT type TA7205P 5.8 
wans output @ 13·2v. e:x·ncw equipmen1 an<1 
tested before despatch comp wl1h da1a shee1 90p. 

LM380 Audio Amp. 2 watt @ 12 voll. 4 Sl 85p. 
10 · 7MH• RADIOTELEPHONE MARKER 

OSCILLATOR UNIT buil1 lnro small die cast box 
with internal bancry brand new supply ex-stock 
£14.04 post paid fo1hor freouenciesmade 10 ordcrJ. 

PYE WESTMINSTEH SI NGLE CHANNEL 
OSCILLATOR BOARDS lor W l5AM 79·101MHz 
Tx. coil can be rewound to suil any frequency 1e­
quired for Tx or Rx. New @ only 80p each. 5 for 
£3.00, 10 for (5.00. 

PCBs marked COMPRESSION UNIT complc10 ci1· 
cuit wi1h 7 transjs1ors, it used w ith pre-amp this 
coo Id possibly make nice mic. compressor, sorry 
we hove no Info~ but connecdons are marked on 

hoard £1 .00 each. 
CO·AX PLUGS/ SOCKETS: 50 ohm " N" oh19 /or 

UR67 70p. " N" plug for UR76 ere. 65p. free " N" 
socke1 right angle cabtc moun1iog lor UR61 75p. 7~ 
ohrn " N" pl"g 101 RG 164 75p. 50 ohm BNC righl 
angle adap10,,; 50p. SPECIAL OFFER 75 ohm BNC 
plugs & single hole fi-.119 sockers ONLY 3Sp each 
S0239 UHF sockc1s 4 hole fi,ing 50p. Screening 
shields for 50239 socke1s 20p. 50 ohm BNC plugs 
for rnln CO·•• 60p. PL259 plug lor UR67 55p. 
PL259 plug fo1 UR43 65p. 3mm JACK SOCKETS 
w ith chassi1'1- insulating bush 150 each. 

PUSH BUTTON SWITCH 2PCO P.C. mo .. u11ng or 
can be used chassis mouni 25p. 10 for C2.00. 

URS7 CO·AX CABLE sorry now olf sold out. 
DOUBLE GANG 5k ohm 1 wan wire wouna pors 20p. 
MIXED FERRITE CORES bag ol approx 100 50p. 
SOLDER IN FIT CAPACITORS 1000pf 500 vw. r 

dia. 10 fo1 20p 
FIT SOLDER IN GLASS INSULATORS 100 for 50p. 
DISC CERAMICS 0·01 ml 2·5 kv working Sp each. 

1000pf 500vw. 2.200pf 500vw. borh 1ypes 10 for 
15p, 

SIX·BANK PUSH BUTTON SWITCHES each bank 6 
pco. Self cancelling ( 1 .00. 

HEWLETT PACK ARD PIN DIODES type 
HP5082·3080 50p each or 4 fo1 £1.50. 

PYE COILS 5mm dia 10mm sq base OK fo1 rewi11d1ng 
as used in all PYE A/ Ts. 6p each 10 for 50p. 

CATHOOEON 1· 4MHz CRYSTAL FILTER 1.0. base 
for lower side band SSB. with base connections 
new unusod £4.00 each. rwo for C7 .00. 

TRIMMER CAPACITORS 10mm dia ceramic. 2 Spl 
3 l ()pf, 4· 20pf, 10 40pf, all 10p each. 
7mm d1a. ce1amic. 3 9pf. all 10p each. 
Tubular ceramic. 1 6pt solder in type, Sp each; 60p 
for 10. 
Mullard tubular ceramic 0·8 6·8pf bolt on rype, 15p 
each. Ceramic miniatute comp1ession P.C. mount 
10 .4Qpf, Sp each. 
Plastic seml·airspaced 2 25pf 10mm dia. 6p each: 
10 for 50p. 
Oxley airspacCd 9mm sq base I - 15pf, 18p each; 
2 - 30pf 20p each. 

10pf JACKSON TETFER TRIMMER Cat. No 5640 
9mm Sq base. 2Sp each; also Bmrn P.C. mount. 
2Sp each. 

PLASTIC SEMl·AIRSPACED TRIMMER as used in 
Pye Wes1mins1ers P.A. s1ages 10 60pf, 15p each. 

STEREO CAR CASSETTE player ampHfier boards w ilh 

two amp. ICs NEC·uPC 1001 H2, requires 12V D.C. 
3~W per channel, removed from new equipment by 
manufacture1, size 120mm x 45mm. supplied wi1h 
circui1, E2~2S each. 

fM RADIO FRONT END TUNER Uni1s 88- 108MHz 
!remove •hree Cs and ;1 tunes Air Band) and 2m 
very lligh qualhy and Stahle unit wi1h exceptional 
sensitivity FET Rf amp. NPN mixer and separate 
osc. AfCand AGC inputs, works from9- 15V D.C .. 
with ci1cul.1; new and unused BARGAIN @ £4.00 
each. 

REVCO 144 146MHz I mobile aer'"I £8.50 also 
commercial AI T band 156· 172MHz !approx JdB 
gain borh typesl £8.50. 

CRYSTALS OK for 2 Mrrs ie: x4 + 10 ·7MHl. 33·5 
33· 550. 33·600. 33·675, 33· 700, 33·725, 33·750, 
33·775. 33·800. oll £1 .25 e'ach HC6U types 

SECOND CONVERSION CRYSTALS 1l·170 HC61U. 
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 IACAI 30MHz SSB linear 25 wan p.e.p. ou1put 

28v stud mounting 13dB gain requires only 1 · 25 
watt pep drive, manufacturers price about £20.00 
our price ONLY CS.00. New and unused wi1h data 
sheet. 

40081 IRCAI driver for 27MHz CB use 75m/ w In 400 
m /w our !12vl. T05 case. 75p each. 

2N2631 VHF dniver fl wall in @ 50MHz will g;ve 7·5 
wans ouO n watt in @150MHz w ill give 3 wans 
oull 28v. supply. T05 case for AM, FM, & CW use 
up to 150MHz. ONLY [1.00 each. 

BLY87A VHF driver/ PA 8 watts outpul lor I wan 
input @ 17'5MHz 9<18 gain l2·5v supply, FT 700 
MHz, for CW & FM use, suppliedwirh copy of dara 
slieet ONLY £4.00 each. 

2N5947 marked SRFl 117 CATV device w ith an FT 
of 1500MHz special low price ONLY 65p each. 

BL Y53A (marked FV052841 ( 4.00 each. 
FETs & MOS FETs 
2N3819 "N" chan. 20p: 2N4381 " P" chan. 20p: TIS88A 
" N" chan. 35p. 3N204 mosfer (1.10 2·5dB noise@ 
200MHz 24d8 gain, IRCAJ. 
BF224B 20p. 3 for 50p: BFl 15 15p, 3 101 40p: BF152 
12p. 3 for 30p; BF166 18p. 3 lor 50p; BF180 22p, 3 for 
66p; BFt94a 12p; BFl95 12p; BFY50 15p. 

STOCK LIST NOW AVAILABLE large stamped 
envelo pe p lease. 

THE GABLES, 20 BARBY LA NE. HILLMORTON, RUGBY, WARWICKSHIRE CU22 5QJ 

PrirHcd In Great Brhtun for 1h1: RADIO SOCl r:tY OF GR FAT BRITAIN •. l S l)\1u~hty S1rc:c1 . LC"ndt."\n, \VCI N :,1\1 
h\• F T Hen'n & Ct, Lid. F'"t''li :rnd London 


