
UOSAT under construct ion. The antennas are not shown 

UOSAT 
The AMSAT amateur scientific 

and educational spacecraft 

Martin Sweeting provides more information 
in this issue 

\ 

The University of Surrey AMSAT telecommand centre antennas 
mounted above the university radio room 



your one-stop shopping centre for complete equipment from 'Trio' 
and ' Philips', accessories from 'Jaybeam ' and ' Microwave Modules', 
components, kits and the 'Video Genie' M icrocomputer system 

Now available from Catronics-real value for money in microcomputers 

video genie_!.'y!.tem 
Advanced features are: 
1. Bullt·ln TV lntorfoco. tho usor'a TV set moy be used as tho display tarmlnal. thus aavlng 

money. 
2. M•ln Control Unit contain• tho CPU plua. 

II 51 key typewriter keyboard. with 10 key rollover. 
Ill High quollty cauono recorder. enables recording and ployback of program•. data and 

tho use of pro-recorded tapaa. 
3. Bullt·ln audio caaaette Interface for connect1ng another cassette recorder to serve as 

cheap and compact storage for largo amounts of data on tapes. 
4. 18k uaer RAM Included. ••pandabla to 48k. 
5. Fully TRS 80 level II software compatible so a huge range of software ls already available. 
8. Full 12k Mlcroaoft BASIC In ROM. 
7. Full expanalon capability to Olscs and Printer. a small system with big possibilit ies. 
8. Salf·contalnad. all in one attractive case. 
9. The 1y1tam uaea tho powerful ZBO processor. 

Our Cash and Carry Price only £J65. 00 inc VAT. 
Also evoiloblo 9" Monitor - built to lull prolossional specification /NOT a converted television! Model 
CVM6()(): 1:130.00. 
Full range of supporting programs and accessories available, including Amateur Radio packages. 

· lllllllllllllllll!llll: :111:aiifllll lllilllllllll 

~ 70cm SYNTHESIZED 
~ TRANSCEIVER 

THINK JAYBEAM- THINK CATRONICS 
We generally have the full range of • Jaybeam' 

aerials in stock as follows: 

PHILIPS TYPE FM321 
Cetronics aro proud to onnounco the availability of the world's 
first 70cm 40 channel FM mobile uanS<:oivor in tho UK. Especially 
made to our own specification by Philips - Europe's largest 
manufacturer of Radiotelephone equipment. 
Just look at its star pecked foatures; 
• Full 40 channel cowrage RBO 10 SU39 * Oire<:t LEO diSPlay of channel number 
• Becuonlc channel change up or down from front panel * Remote Conuol channel change on microphone 
* 3 position squelch control for ease of operation * "'Nominated Repeater Position"' may be preprogrammed to 

your loca1 Repeater channol for instant access 

SECOND-HAND 
E

0

0UIPMENT 

FOR 2m Bend; 
C512M SclB colinear 
6Y /2M 5 ele yogi 
SY /2M 8 ole yagi 
10Y /2M 10 ole yagi 
PBM1012M 10 ole Parabeam 
PBM1412M 14 ele Parobeam 
6XY /2M Cross 5 e le yogi 
BXY /2M Cross 8 ele yagi 
10XY /2M Cross 10 ele yagi 
Q4/2M 4 ele quad 
Q8/2M 6 ele quad 
D512M Double 5 yagi 
08/2M Double 8 yagi 
UGP/2M Unipolo 

£44.25 
£11 .26 
£14.46 
£31.05 
£36.80 
£44.85 
£22.75 
£28.ilO 
07.70 
£23.65 
£31 .36 
£20.10 
(27.10 
£10.10 

FOR 70cm1 Band; 
DB/70cm Double 8 yagi 
PBM18/70cm 18 elo Paraboam 
MBM48/ 70cm 48 ele Mulilbeam 
MBM88/70cm 88 ole Multibeam 
12XY / 70cm Cross 12 olo yagi 
BXY /70cm Cross 8 olo yagi 
C8/70cm SdB colinear 
X6/2M / X12/70cm Dual Band 
FOR 23cm1 Bend: 

£20.70 
£25.30 
£28.75 
£39.30 
£42.30 
£34.15 
(S0.00 
£38.50 

01511298 Double 15 yagl £34.00 
PHASING HARNESSES: 
PMH/2C :an circular £7.46 
PMH/2M :an stacking £9.85 
PMH/70 70cms stadking Ill.SO 

* Crystal conuollod Ton&burst operates in Repeater Mooe 
• Re<:oiver sensitivity O· 3i.V for 12dB SINAO 
• Trensmittor output powor SW minimum, gives typically 

2'SW e.r.p. with Jaybeam U5 mobilo antenna 
* Supplied complete with mobile bracket. microphone with 

P.T.T. and channel change, operating manual etc. 

The Philips FM321 - We want you to have the best 
even better value now at £197+ VAT= £226.50. 

We always have a 
good se lect ion of 
seco nd - hand 
equipment-ask for a 
copy of our current 
list. 

H0/2M Mobile "halo" 
HMl2M "Halo" + mast 
TAS I wave whip 
X8/2M/X121 

70cm Dual Band 
LR1/2M 4jdB vertical 

(4.50 
£6.40 

£15.25 

MASTS end ROTATORS. etc: 
SPM 16" ponable mast £15.10 
PME 4" extension £2.53 
SVMK Venical mount £7.20 

£38.50 9602 Rotator £55.75 
£24.15 9623 Alignmeni boaring£11.70 

KR400 H. Duty Rotator £106.80 
ALL PRICES INCLUDE VAT. but please ADO CARRIAGE as follows: Harnesses. 
halos, and UGPs- £1.00. Other aerials and masts - UK Mainland. (4.00. 

COMPONENTS FOR RADCOM (AND OTHER) PROJECTS 

G3PLX ATTY VIDEO DISPLAY !April 19n Rad Com) 
Kit laxcluding modulator ond keyboordl. £107.00. 
Set of printed c ircuit boards, £34.10: 2513. ES.50: AYS- 1013, £5.36: 2102· 1, £1.57; 

~~4~:ia~~~c~~~~e~'t~o~~iJ:cllf~oomT°.'tJ~~".°ro".er pair: 7MHz .ial. £3.00. 
Fl11hlng cursor kit. £7.95. Diode Matrix kit. £18.36 
NOTE regarding PROM program; The PCBs and programmed PROMS supplied by us 
make use of a slightly different program sequence resulting in different pin connections 
to those published In tho "Rad Com' aniclo. Whilst constructors buying PROMS and 
PCBs from us will have no difficulty, those producing their own PCBs or having PROMs 
programmed elsewhero should note 1his imponont ditterenco. A detailod modification 
sheet rs available with tho PCBs. 
MULTIMODE 1600 TRANSCEIVER 
IOct/ Nov 19n Rad Com) 
Special price for component kit, £275.10. 
Reoaive only kit also available. £243.30. 
PCB. £18.46; 85451<Hz xtal, £2.90; 400ns delay lino. £2.27: M0108. £8.95: RS 12V Rolay, 
£3.80: Toroid. 86p: M lnlk lt 3 IRs and Csl. £24.05. 

40 WATT 2M PA KIT 
For boosting power output of '10 15 Watt' FM mobile rigs. 
Auto Tronsmitl Rocoivo switching. Requires 12- 16V d.c. supply. 
Complete with cabinet and fu ll insuuc1ions. 

~~ ~8A W·~MllF>l° Rai'Tbuih at c38.85. 

A 10 watt output version of our famous 40 wau 2M PA kit is available, for boosting tho 
output of 1- 2 wan 2M FM 1ransmi1ters. 
Kit £21.75 Inc VAT + £1.25 post. Also read.x_:buil! at £31.75. 
G3TDZ FM TRANSCEIVEH !March 1978 Rad Com) 
PCBs: Audio, £2.40: RX, £5.90; TX. £6.75; xtal Osc. £1.50. 
KITS; Receiver (less 456kHz coil!, £39.10; Transmitter, £31.96. 
G3ZVC SSB TRANSCEIVER ISept 1974 Rad Coml 
PCB £6.36; Toroid. 86p; M0108 Ring Mixer. E!l.95: QC1246 AX Filtor. £29.65. 
SPECIAL PRICE FOR COMPONENT KIT, £99.96. 
Also available - bur not included In kits: Reprint ol orticlc, 15p plus SAE. Min . 500 
coaxial connectors - 1'\;ll mount socket , tl .29 and plug, £2.19. 

We are 300 yards from Wallington Railway Station I London Bridge or Victoria). Frequent buS-0$ from Croydon and Su11on. Threo large car parks within 100 yards. Hire purchase facllitioa 
available on all equipment. Credit cards accepted. Mall orders- normally doalt with on doy ol receipt . Socuricor delivery ananged. All prices includo VAT+ 

CATRONICS LTD. DEPT 1oi, COMMUNICATIONS HOUSE, 
20 WALLINGTON SQUARE. WALLINGTON, SURREY SM6 8RG. Tel: 01-669 6700. 

Shop/showroom open Monday- Friday: 9.00-5.30. closed for lunch: 12.45- 1.45. Saturdays: 9.00- 1.00. 
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$TRIO pacesetter in amateur radio 

TS-8305 V. 8. T., notch, IF shift, wide dynamic range 

Now most Amateurs can afford a high­
performance 888/CW transceiver with 
every conceivable operating feature built 
in for 160 to 10 metres (including the 
three new bands). The TS-8308 combines 
a high dynamic range with variable 
bandwidth tuning (VBT), IF shift, and an 
IF notch filter, as well as very sharp 
filters in the 456kHz second IF. Its optical 
VF0-230 remote digital VFO provides five 
memories. 

T8-8308 FEATURES: 

• 160-10 meters. including three new 
bands 
Covers all Amateur bands from 1 ·8 to 30 
MHz (LSB. USB. and CWl, including the 
new 10. 18 and 24MHz bands. Receives 
WWV on lOMHz. 
• Wide receiver dynamic range 
Junction FETs (with optimum IMD 
characteristics and low noise figure) in the 
balanced mixer. a MOSFET RF amplifier 
operating a1 tow level for improved dynamic 
ra11ge (high amplification level not needed 
because o f low noise in mixerl. dual 
resonator for each band, and advanced 

MATCHING ACCESSORIES FOR 
FIXED STATION OPERATION . 

SP-230 external speaker with 
selectable audio filters. 
£33.14 inc VAT. 

VF0-230 external digital VFO 
with 5 memories. 
£194.45 inc VAT. 

AT-230 antenna tuner . 
£106.75 inc VAT . 

98 

overall receiver design resull in excellent 
dynamic range. 
• Variable bandwidth tuning IVBT) 
Continuously varies the IF filter passband 
width 10 reduce interference VBT and IF shi ft 
can be controlled independently for optimum 
interference reiection 1n any condi tion. 
• IF notch filter 
Tunable high-0 active circuit 1n 455kHz 
second I F. for sharp , deep notch 
characteristics. 
• IF shift 
Shilts IF passband toward higher or tower 
frequencies (away from interfering signals) 
whilst tuned receiver frequency remains 
unchanged. 
• Various IF filter options 
Either a 500Hz (YK-88Cl or 270Hz (YK-88CNl 
CW filter may be installed In the 8·83MHz 
first IF, and a very sharp 500Hz (YG-455Cl or 
250Hz (YG-455CN) CW fil ter is available for 
the 455kHz second IF. 
• Built-in digital display 
Six-digit large fluorescent tube display, 
backed up by an analog dial. Reads actual 
receive and transmit frequency on all modes 
and all bands. Display Hold (DH) switch. 
• Adjustable noise-blanker level 
Built-in noise blanker eliminates pulse-type 

(such as igni tion) noise. Front-panel 
threshold level control. 
• 61468 final with RF NFB 
Two 6146B's in the final ampli fier provide 
220W p.e.p. !SS8l/180W de (CWI input on 
all bands. RF negative feedback provides 
optimum IMD characteristics for high-quality 
transmission. 
• More flexibility with optional digital 
VFO 
VF0-230 operates in 20Hz steps and includes 
five memories. Also allows split-frequency 
operation. Built-in digital display. Covers 
aboul l OOkHz above and below each 500kHz 
band. 
• Built-in RF speech processor 
For added audio punch and increased talk 
powe1 in DX pileups. 
• RIT/ XIT 
Receiver incremental tuning (RIT} shifts only 
the receiver frequency, 10 tune 1n s1at1ons 
slightly o ff frequency . Transmi tter 
incremental tuning !XITl shills only the 
transmitter frequency. 
• S8B monitor circuit 
Monitors transm it I F signal whi ls t 
transmitting. 10 determinti audio quality and 
effect of speech processor. 

TRIOTS-830S£639.52inc VAT. 
carriage by Securicor £4.50 

SP-230 TS-830S VF0-230 AT-230 
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$TRIO pacesetter in amateur radio 

PS 30 SP 120 TS 130 AT 120 

TS-1305/V processor, N/W switch, IF shift, DFC option 

An Incredibly compac t. full-featured. ell s()lld·steto HF 
SSB/ CW tranacelver for both mobile and fixed opera· 
tlon. It covera 3 .5 to 30MHz flncludlng the three new 
Amateur bendall end la londod w ith optimum operating 
foaturea auch H digital dlaplay, IF ahlfl, spooch pro· 
cessor, nenow/ w lde filter aelection ton both SSB and 
CW), and optional DFC-230 digital fraquancy controller. 
Tho TS· 1305 runt high power and tho TS· 130V it • low· 
power veralon for QRP epplicatlona. 

TS·t30 SERIES FEATURES 

• SG-10 metre•. Including three new banda 
Covers au A0\11111\Jr bands from 3 S in 30MH1. tnciudong 100 
now 10, 18. ana 74.MH1 band• lluc:e.,,;.. WWVon tOo,!H1, 
VFO covers moro 1han 50<H1 abOve and below~·"'" !iOQ.~H1 
band 

•Two power vortfont .•. eoav oporetion 
TS· 130S runs 200 W PEP/160 W OC 1npu1cm80 15 moues 
and 160 w PEP/ 140 w OC on 12 one! 10 mouM TS t30V 
rurl!> 20 w PEP/20 W DC lnout on all ballds Solod s1a10. 
w1deb0r1rl final ompl1hor t;tf•n"'\Otc:i trnoso,1ttcr 1un1ng, nnd 
1eou1v<H w1dat.umd AF (1mollt1ors clim1nmet p1u-wlccto1 peuk 
mo 

TS 130S 
TS 130V 
DFC 230 
MB 100 

200 WATT PEP TRANSCEIVER 
20 WATT PEP TRAN SCEIVER 
DIGIT AL REMOTE CONTROL 
MOUNTING BRACKET 

• Bullt·ln speech proceuor 
lnc<eases audio pUl\Ch and average SSB oucpu1 pov>.·or. 
while suppressing S<deband ~1a11cr 

•CW narrow/ wide 11lec1ion 
"N w· switch allows sotectton ol wiao and !\arrow 
bandw1d1t-.s Wide CW ana SSB oolldw.aths aro !he ..ame 
Ootoonal YK-88C l!iOOHzl or YK 88CN l270H71 Idler m.1y bP 
1nstaltea !or narrow CW 

• SSB nanow selection 
"N·W" S\...,tch al'ows se!ce1t0n of narrow SSB bandw•dln to 
et m1nate ORM. when op11onlll YK 88SN 11 81<Hzl I l1011s 1n 
>tatl<!<.1 1cw l1ller mov s1tll be so!ec•ed 1n cw model 

•Sideband mode 11lect1d eu1om1tlcelly 
LSS is se1e<:1ed on 40 rre11es and below. nn!I USB on 30 
meires and abOve SSB REVERSE POS'llOn •5 u•ovi<lt>d on 
lhP MODE S\-.1cn 

• Bullt·ln digital diaplay 
Six d191\ green lluorescon\ l ube d•SPlaY lnd1ca1es 3CIUOI 
opero11ng frequency 10 IOOH1 1\1$0 1nd1ca1es oxmrnol VFO 
or ltxC<J-ehannel lrCQuency Hll sh1h, ond cw 11011s•M/ 
receive stuhs Also analog svbd10I tor bnckup t1oquoncv •n · 
d1cn11on 

£491 .05 inc VAT 
£404.34 inc VAT 
£163.13 inc VAT 
£17.25 inc VAT 

VFO 120 
SP 120 
PS 30 
MA 5 

• IF ahlft 
Allow:i IF oa»$band 10 be moved away tr om 1n1erleung 
yl)11.1I• ond S<deband splauer 

• Slngl•convaralon Pll system 
hn>roves s1db•ll1v as v.ell 4)5 uansrm1 and rccorvo spunous 
Chafi1CfNt$11~ 

• Bullt·ln RF ettenuetor 
For ep11murn unccteon of 1n1etmod1.1lah0t1 d1st0t11on 

• Built·in VOX 
r 01 eonvoment SSB QPefattOn. as wer1 as sem. b<ea•·•n CW 
w.lh sidc1one 

• Effective nolae blanker 
Ellrn•n&t<."S oulse cype intc<letence suc.h os 1gn111on noise 

• Bullt·ln 2SkHz marker 
AccuMte ffequencv reference tor cahbratton 

• Compact and llghtwalghl 
Moasuros only 9'1mm high. 74 tmm wide. and 293rnm deep, 
orid wn1g t1s o~ly 12.3 pounds 11 1s s1v•ed 10 enhance lhc 
aopaiJronco ot anv hxcd or mobile sta11on 

EXTERNAL VFO 
EXTERNAL SPEAKER 
AC POWER SUPPLY 
5 BAND MOBILE AERIAL 

£89.70 inc VAT 
£25.30 me VAT 
£85.10 inc VAT 
£74.75 inc VAT 

All Trio equipment is available from t he following authorised Trio dealers 
LOWE ELECTRONICS LTD. Chesterfield Road, M atlock, Derbys. Tel: 0629 2430 or 2817 

LANCASHIRE 

Stephens-Jomes Ltd 
47 Wamngton Ad 
Leigh 
0942 676700 

BUCKINGHAMSHIRE 

Photo Acoustics Ltd 
58 High St 
Newpor t Pagncll 
Bucks 0900 6 10625 

~TRIO 

BIRMINGHAM 

Ward Electronics 
SOho Hovse. 362-~ SOho Ad 
Brrmrngham 021 90L 
021 55<l 0700 

WALES 

MAS Communications Ltd 
76 Park Rd 
Wh1tchurch, Cardiff 
0222 616936 

SOUTH LONDON 

C&tronics Ltd 
20 Walhng1on SQuare 
Walhngton SM6 SAG 
01·669 0700 

NORTH LONDON 

Radio Shack Ltd 
188 Broadhurs1 Gardens 
London NW6 JAY 
01·624 7 174 

ESSEX 

Waters & Stanton 
Electronics 
Wa11cn ltouso 18 20 Marn Rd 
Hockley Essex 0702 206835 

YORKSHIRE 

Leeds Ameteur Redio 
27 Cookridge SI 
Leeds LE2 3AG 
0532 452667 

IMPORTANT INFORMATION 

W.SUSSEX 

B1edhu1st Electronics 
High St Handcross 
Haywards Heath 
W Sussex OM4 400756 

EAST SCOTLAND 

Jey·Cee Electronics 
20 Woodside Wav 
Glenrothes 
Frie KY7 5DE 0092·756962 

~TRIO 
As tho appointed distributors for Trio, we recommend that you purchase your Trio equipment from en approved stockist !list above). Any stockist 
not on this list has no connection with the Trio UK sales end service organisation and cannot. despite claims to the contrary, otter any meaningful 
guarantee of backup service on Trio equipment. 
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FROM THE JAPAN RADIO CO Ltd 

The NRD 51'5 is a PLL-synthesised communications 
receiver of the highest class featuring advanced radio 
technology combined with the latest digital tech­
niques. 
The new NRD 515 is fu ll of performance advantages 
including general coverage, all modes of operation, 
PLL digital VFO for digital tuning, 24-channel fre­
quency memory (option), direct mixing, pass-band 
tuning, etc. JRC's 65 years of radio communications 
experience will give you "the world at your finger­
tips" . 
The NRD 515 is but a single item from the JRC 
product range which extends all the way to full 
marine radio installations for supertankers. 

NRD-515 receiving for the 
discerning few 

NRD 515 SYNTHESISED HF RECEIVER £948.75 inc VAT 
NHD 515 MULTI CHANNEL MEMORY UNIT £161.00 inc VAT 

NVA 515 LOUDSPEAK ER 
CFL 260600Hz CW FILTER 

LOWESRX-30 

£27.60incVAT 
£34.50 inc VAT 

THE SRX-30 IS THE MOST IMPRESSIVE MID-PRICE RECEIVER 
AVAILABLE TO THE KEEN DX-ER . 
500kHz-30MHz CONTINUOUS COVERAGE. DRIFT CANCELLING 
SYSTEM. 
£158 inc VAT. Securicor carriage £4.50 

TS-nOE The TS· 77QE dual bander rs another successtul 1osul1 ot Trio's advanced enginoonng 
capab•hty and ruproscnts 1ho ooak 01 RF un91r1ecrlng !01 VHF/ UHF ThlS is tho world's lust 
transc:eiver to combine lhe high 3Ctivi1v 2·meue band wilh •he 70 cm band or tomorrow 1n •single 
unu. Foa1un~ 1rto•s rcnO'Nned rOllllb•hty. two·m·ono design and compact d1mcns1ons. the TS-
770E olfors versat1h1y in f«ed stauon, mob<la °' portable operation. 

$TRIO 
TS-770E 2METRE&70cmMULTIMODE 

£730.25 inc VAT . Carriage by Securicor £4.50 

100 

TR·9000 Tho o>c1ton9 TR·OOOO 2·motro oll·modo uanscorver 
cornb<nir>11 11 .. conveno&llOP. or FM w•th 10119 d"-'tance SSB 
and CW •n a very compacr. very allotdable oackego 
Because OI HS com()!')Ctness the 1 R~!KXXJ IS ideal IOf mot>tte 
1ns1aUahon. ado on 11s hxed stomon acessoncs and 1t 

becomes thO obvious ch01cc for vour shock 

$TRIO 
TR-9000 2METRE MULTIMODE 

£345.00 inc VAT. Carriage by Securicor £4.50 
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$TRIO 
R-1000 
RECEIVER WITH DC KIT FITTED £285 inc VAT. 
SP-100 MATCHING EXT. SPEAKER £26.45 inc VAT. 
CARRIAGE BY SECURICOR £4.50 

" Hear there and everywhere" 
easy tuning, digital display 
The R· 1000 Is an amazingly easv· tO· 
operate, high-performance, com· 
munications receiver. covering 200kHz 
to 30MHz in 30 bands. This PLL syn · 
thes1zed receiver features a d1g1tal Ire· 
quency display and analog dial , plus a 
quartz digital clock and timer 

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

tinuously 

• 30 bands, each 1 MHz wide. 

• Five-digit frequency display w ith 
l kHz resolution and analog dial w ith 
precise gear dial mechanism. 

• Built-in 12-hour quartz digital clock 
w ith timer to turn on radio for 
scheduh~d listening or control a 
recorder through remote terminal. 

• Step attenuator to prevent overload. 

SP-100 
R-1000 

• Three IF filters for optimum AM, 
SSB. CW. 12kHz and 6kHz (adap­
table to 6kHz and 2. 7kHzl for AM 
wide and narrow. and 2. 7kHz filter 
for high-quality SSB CUSB and LSBI 
and CW reception. 

• Effective noise blanker . 

• Terminal for external tape recorder 

• Tone control . 

FOR THE HF RECEIVERS USE THE TRIO HEADPHONES HS5 OR HS4 
HS5 £21 .85 inc VAT. HS4 £10.35 inc VAT 

... ~ E~ ~c~··----· G"'J ' I ~ • a I ' I 

~ .. "" .... ". : .. 
· • _..,..IW"o-"""""~ Co . 
io..- _,c-. ,.... ... .-.-~el 

• 

• Built-in 4-inch speaker 

• Dimmer switch to control mtenslty of 
S-meter and other panel ligh ts and 
digital display. 

• W ire antenna terminals for 200kHz to 
2MHz and 2MHz to 30MHz. Coax ter· 
minal for 2MHz 10 30MHz. 

• Voltage selector lor 100, 120, 220. 
and 240 VAC. 

AR22 FLEXIBLE 
ANTENNA £3.00 

SR9 DAIWA SL-1600A AOR AR22 
2m1r FM TUNA8LE/ XTAL RECEIVER 

£46.00 inc VAT carriage £1.50 
16 CHANNEL 2m1r SCANNING RECEIVER 

£39.50 inc VAT carriage £1.50 

2mtr FM SYNTHESISED RCVR 

£83.00 inc VAT carriage £1 .50 

TR-7800 Trio's remarkahfe fR . 78(X) 2-mctre FM mobile iransce1ver provides <ill the 
fea1ures vou could desue for maximum operating enJoymem FreQuency selection is 
easier than ever. and rhc rig incorporates new memory developments tor repeater 
shift. prlori w. 1111d scan rhe TA·7800 by Tuo. the only FM rnol.>1lt: 

$TRIO 
THE ULTIMATE TR 7800 
2 METRE MOBILE -

£268 inc VAT. Carriage by Securicor £4.50 

RADIO COMMUN/CATION February 1981 

TR-2300 The remarkable TR·2300 is 
a c ompac t 80 channel FM 
transceiver designed lor use rn the 
2-metre band, The TR-2300 is 
engineered w ith the lates1 tech· 
niquos in all solid state construe· 
hon. The small and lightweight 
design of the TA-2300 oilers you 
versatile use. 

$TR.IO 
THE VERSATILE TR-2300 
2 METRE PORTABLE 

£166.75 inc VAT. Carriage by Securicor £4.50 
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lho Oa1wn umgo of roto1ors arti orobal>tv mo oos1 am~1H)u1 1om1ms awwart o fhu cluahty of con?>Uuc11on 1:\ u1> 10 11\e 
h19h s1andords we tHJVU oon~ ;o exuect horn Da1wa <1nd 1ht~ rom10' ~.vc;1prn 1'\ n ..i comilki:HJlv 111!'..v Uos19n wh1cr1 
c!1minotos "Out o f sync·· opcratton and Im the htsl llm« <Jives u Hue 360" ind1c:nt1un ou" <:ut u!nr sc.lfu b.i~d on .a 
great orcto muD centred on the UK 

Both the OR 7500 M<l DR7600 can be supphcd wrth CllhC• 01 th<' ccmtroilo•s ava1lnblc, ana bom llPPOr and lower 
mas1 ciamps alfowlflg rnounur19 m51de a s1andard 10wr~· 01 on 1ho too of\, oo!o rtic Ofl7SCX>Wtll hnndlo bcarm. ~JP ro 
and tnclud1ng 3--clcmcn; H1ban<h;1s. _wh11s1 1t;u OR76CX) will l1e1nct~ ulJ 10 anu mt..luc.J1119 d 2 t!l<!men1 t.0 mcuc bci!rn 

Eact\ rottuy system is sun~'lhCd com;>lt:tn w1111 ro1atot ur\11, <;(>1H1ol 111Ht. aod uo1>e1 aud lowct m,IJS! ci<Jmus 
The t()t310f~ can 00 Ufdered ll!i> tJt lhr•t " fl' UI x· V1'f .. Um:,., I h 1J ··n ... 11ll1A (tunn ff::, l')t! .-:ontrollor wo; M rho ~lC~ 111 

scale and con110J bv swttctHJS marked '' 'ell" and "flijhl ' cu lluvf! tf1~ •otato • 1ou11(J Tl10 con:ro lhtt ptt111tf"1 then 
smoothly 1nd1cotes the duec11<11'11n which 1h~ •<•mto1is 1HHnr111u HowHver. us-an ,1umna11ve. the "X" :sulhx wut is ol 
1ho oresot tyue wh~fl) l hP. comrollo1 r>""*'' •5 1Urt•fid IJ\• m i: upora10110 1t111 ho.lrn llr-rtdtrllJ u•1 p.,11114 u l ltu tOIJtrl• 01(Jf'I 
1u111s 10 1.h1s headr"H and stops Corrcc1 oi::iera11on 011hu rot.1w1 1s 1nd1c.a·ed bv a d1scrPet Ha.;rnnv f1gh1 or ihQ conH(ll 
unn W 1ltl lh•'> tJ•oe of conuol LIMll, vou C:i!!I go into inc ~'·'Rk. SN t'IA IOlillOI tummy Ill lhH {IUfl('.110!1 V<'IU 11('(!d and 
then d o somo1hmg olS(: w h1ls1 1he ro1010r c ornos rour1d 

Either control unrt Cf)n be sooc~hcd w11h 01ihcr o l 1ho 1wo ro1otors. 10 OR7b(X)H •S ma srnDl!c1 n.>UlhJ1wlh 1hc f0Ufld 
con troJ whilst OA75COX 1$ lho s.amc rounot , but with 1ho preset con11ol tm11 

DAIWA ROTATOR SYSTEMS 
DR7500X £98 inc VAT 
DR7500R £108incVAT 

DR7600X £135 inc VAT 
DR7600R £144.90inc VAT 

Tho new CNAIOOIA anrcnno 1uoc1 tram Daiwa has oltoJdV changed the whoro concept o f antonn.J u.m1ng 1n tnc 
amu1elH radio s1,.,11ou No longer do vou have to ftdd'c w11h 1tus conir-ol nnd 1ha1 control In 01<Jer 10 re.')ctt t1 match 
cond111on . sirnply push a buuon and lei the tuf\Cr do 1t fo1 vou. 

Tht CNA IOO IA 1nGorpo1a1es a sens111va relleGlcd oow"' (lo1c~101 which n1om1ors SWR all illc 111nu Al lhu l11s1 
push o t 1ho oocra10 bu11oq, a 1no to1 d11ve.n gullrbQ>c d11v~ lho lt>.:td (llld rn(ltch v<inabJc r.apac1tors throuytt 1he11 m1t1ro 
range 1n o verJarm1n9 sn1all 1ncremenis see~1ng a coriec1 rna1d1 When 111n1r.h1no 1.s athrcved . 1hu r1101or drivu !itops 
ar.d 1hars IMt lt.o CNA1001A n<J<?<fs only a ~rn;111 ~11'1! ()I HF 10 wo1 ~ on ltvu•callv 5 w a11sl so vou ncodn'I wo 11v 
abOut blow ing up your PA. end 11 covCfS all rho Cort<~nt and tuturo amatew bancJ S. l!om 3-30MH1. 1 nc:1ud~ sw11ch11tu 
for wvo antenna svstcms. 3 lOwa11 450 wm1 1 m1nu10) dummy loaa arnJ be-s1 01 ttll mcludes. ;i crbss needle POVvftr t'll"ld 
SWll 1ncter ·"~~ f h1s section moosurcs power lrom 0-200W in 1WO •i\nges and rellcctl!d PQwer lrorn ~40W 1oqothe1 w11h the 
unique Daiwa cross pointct swn svstcm /\II this tn ono compac1 unt1 roou11ang only 12V de to drwe l he turunp 
moto~s 

iiili iiim liaii ( \ DAIWA CNA1001A ANTENNA TUNER 
£129.95 inc VAT. HIGH POWER MODEL CN2002 £190 inc VAT 

SENSOR 

DAIWA 
INDUSTRY CO ., LTD . 

102 

CORDLESS 
MICROPHONE 

WHAT DO YOU KNOW ABOUT DAIWA 
CROSS POINTER POWER METERS? 
Untol 1eccn1lv. the in-line measurement ol RF pow er and $\NH involved calculation 01 the ltSO ol 1w o 
instruments. Now. DAJWI\ have 1n1roC1uced a 1nnge o l power 11101ers w 1,.c11 provide ~n clcgan1 solt1· 
11on to 1he whore prohlP.ru 01 RF n1easurernen1~ U l1h!-'1uq tw il 1orrnrin1 r·ouuDt t1unsto1n1t11'.,, to <.Jetccr 
1111e forward and 1elif!CtP<J power •• 1nd lt:Pdmg 1111: <)1J1;i11t~ to,, 1w1n n11wc111cr11 111e1cr w 11h crossed 
potmers. 11 os now possible 10 meas11rc ro1wnrd powei ILH sc:alr.I . rellected pow er 1RH sc:111e1 and 
SW R lwhe1e 1he po1nws cross) a1 a single glance Thll JJhOtograpn shows 130W lo1ward power. 
IW rellectod, and M SWR ol ;ibou1 l · 2 10 I Tl1e 01\IWI\ CN strt~ pow1oH milli<rs rcp1cs1Jnt 1he 
ultm1ate power rneter lor 1he proless1onal and amatew alike •• ~ml .ue 1nd1snt:nsahle 1n the fully cqlllp· 
peel srntton Three models are cu11en tly available covenng frequcr.c::1es 11qh1 up 10 2· 5GHl so 1liorc's 
one tor you wha1ever your 1n1eies1s. 

CN620A 
CN630 
CN650 

DAIWA 

1 ·8- 150MHz up to 1kW 
140-450MHz up to 200W 
1 · 2-2 · 5GHz up to 20W 

£52.81 inc VAT 
£71.00inc VAT 
£95.00 inc VAT 

CONTROLLER 
& CHARGER 

INFRA~RED MOBILE MIKE £45.00 inc VAT carr £1.00 

DISTRIBUTED IN THE UK BY LOWE ELECTRONICS LIM ITED 
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$ TR I 0 the new synthesized 430 MHz FM mobile transceiver. 

T R-84()() 70 cm is on the move 

SYNTHESIZED DESIGN 
Covers 430-MOMHz m 25kHz steps. ChM11el ba11d· 
wid th Is IOMHz. 

FIVE MEMORIES 
Four ol tho five memories may be operated 1n simplex 
mode or the transmit lrequency may be olfset :1: 1.6 
MHz w ith the oflset switch 10 access most repeaters 
The filth memory stores both receive and transmit Ire· 
Quenc1es lndependenlly, for operauon on repeaters 
with non-standard splits las well as standard repeater 
and simplex operation! A mernory back-up terminal is 
provided on lhe rear panel . 

TWO VFO"S 
Corwe111ent lor switching quickly from repeater 10 
simplex portions ol the band. or to any parncvlar fre· 
Quencv selected by either VFO 

OFFSET SWITCH 
Allows four ol the five memory frequencies and both 
VFO frequencies to be ollset :t 1.6MHz !or operated 
simplex) during transmn mode, for reoeater access. 

MEMORY SCAN 
Automatically locks on busy memory channel and 
resumes w hen signal disappears 01 when SCAN 
switch is pushed. Scan HOLD or microphone oush·to 
talk switch cancels the scan lunction. 

AUTOMATIC BAND SCAN 
Scans 430-MOMHz 1n 25kHz steps and locks on busy 
chaMel Scan resumes when signal disappears or 
when SCAN swi1ch is pushed. Scan HOLD or 
microphone push-W·talk switch cancels 1he scan 
function 

UP/DOWN MICROPHONE PROVIDED 
Included with the TR-8400 is an UP/DOWN 
microphone for manually scanning 43>-440MHz 1n 
25kHz steps, allr,w1ny m1sv lrequuncy ct1ange5 wt11le 
dr1v1ng. 

VERY COMPACT ANO LIGHTWEIGHT 
Truly a "m1111a ture" mobile transceiver. the TR-8400 
measures only 147.5 15.9lW, 51 5 12. 1\H and 193 
(7. 71D and weighs only 1.5kg 13.31bsl. Such a small 
package is easy 10 mount 1r1 any car 

THE WAY TO HAVE 
TOMORROWS EQUIPMENT 

TODAY 
WRITE FOR FULL DETAILS TODAY 

FOUR-DIGIT FREQUENCY DISPLAY 
A iour-dig11 LED d1spiay Indicates receive and transmi1 
frequencies. 

S/RF LEO BAR METER 
Received signal level and rela11ve RF output are in· 
dicated on a multicoloured. eigh t-segments. LED bar 
memr. 

LEO MODE INDICATORS 
Three front-panel LEDs indicate BUSY ctoanr1el. ON 
AIR . and REPEATER offset. 

TONE BURST SWITCH 
The TONE BURST switch activates the accur;:ne 
1750Hz repeater access tone oscillator. 

HI / LOW POWER SWITCH 
RF outpu l power can be sw11ched lrom lOW to IW. 

TR-8400 £279.00 inc VAT 
CARRIAGE BY SECURICOR £4.50 

03 102967?ot'. 

,. 80Wli1LL 
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FOR ALL THAT'S BEST IN AMATEUR RADIO 
CONTACT US AT MATLOCK 

HEAD OFFICE AND SERVICE CENTRE 
CHESTERFIELD ROAD. MATLOCK. DERBYS. TEL: 0629 2817 or 2430. TELEX: Jn482. OPEN TUES-FRIDAY !l--5.30. SAT 9-5 

CLOSED FOR LUNCH 12.30 TO 1.30 

For personal a11ent1on on the So(J th Coast contact John. G3JYG. 16 Harvard Road. Hingrner. Lewes, Sussex R1ngmer 812071 
Fo• equally helpful auen11on 1n Scotland con1ac1 Sim. GM3SAN. 19 Elhsrr1u11 Road, Ba1fliestor1. Nt . Glasgow 041-771 0364 

SEND 48p IN STAMPS FOR COMPLETE CATALOGUE AND ANTENNA BOOK. 
PLEASE SPECIFY ANY PARTICULAR INTEREST AND W E W ILL SEND FULL INFORMATION 
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Thanet Electronics 
for Cf llICOMI 

the amateur's professional friends 
This month we are showing you : 
IC-451 UHF Base Station 
IC-720A - ICOM's new 9 band HF Transceiver. 
Theta 7000E - An outstanding communications 
computer. 

:~~g~s - A pair of magnificent sideband portables. 

On these, and all our other products: 
" we offer a full year's warranty on all parts and 

labour 
* Free del Ivery for all transceivers, using registered 

first class post 

IC-451 UHF Base Station 

£579inc. VA:r. 

IC2E - Probably the smallest made, extra sensitive 
handy talkie. 
IC251 E - Must be the best value in 2M base stations. 
IC255E - A great value 25W mobile transceiver. 
IC260E - The ideal choice for multimode mobile. 

• All prices including V.A.T. 
" H.P. and Part Exchange welcome. 

ICOM are p roud to announce the introduction of the 
70cm version of their famous 2m base station - the 
IC-251. Of course, i t is engineered to the usual high 
ICOM standards and includes such features as:-

• 3 memory channels 

" Automatic repeater shift on switch-on 

• Additional selectable shift for European DX 

• Selectable channel steps for FM (suppl ied with 
25KHz - others are diode programmable) 

• Full power control on SSB/CW/FM 

• Superb receiver performance using MOSFETS 

• Multipurpose scanning 

• Covers 430-440 MHz 

* Xtal controlled Toneburst 

• Cool running chopper power supply 

Also available from our shop in Herne Bay are: 

* MICROWAVE MODULES 
* J-BEAM 
* RSGB PUBLICATIONS 

IMPORTANT 

* WESTERN 
* G-WHIP 
* BEARCAT 

* ANTENNA SPECIALISTS 
* YA ESU MUSEN 
* VIDEO GEN IE COMPUTERS 

We wou ld like you to phone, or w rite to us so that we can give 
you as much detai led information as possible on any particular ~ 
product. Use our 24 hour ansafone when calls are cheap. 

SEND FOR TECHNICAL DETAILS 

--------- 143 RECULVER RD., 

Thanet for . t •l I I co MI ~:,~P,~::,:,.~~NT 
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All over the World 
they haven't been able 
toget enough! 

Some feawres. 

9 Bands Top 10 Ten including new ones! 

General Coverage Receiver - 100KHz 10 30MHz. 

Tuning down 10 10Hz steps - YESI 10Hz - vet 
stable as a rock I 

Built·in Speech Compressor which really ge1s 
excellent reports. 

(But things are getting better) The famous ICOM Band Pass Tuning. 
Memory - 11 even does all the band changing for 
you. 

IC-720A 
£795incl 

Self cancelling R IT. 

3 rates ol Tuning. 

Two In dependent V FOs (in band duplex possible). 

100 W Outpu1. 

Modes AM, SSB. CW and RTTY. 

A 101 in a small packc1 for E795 inc, VAT ( 13.6V 
operation - march ing mains PSU E100) 

ICOM's new 9-bancl HF Transceiver - 1he IC·720A 
bealS 1he 101 I 

Solid S1111c 500W linear available shonlv. 

Tono Theta 7000E 
Agreat computer 
on offer from Thanet 
The new THETA 7000E moans thao eVl!ry Amateur 
can enjoy the vosuol display o l CW. ATTY and 
ASCII in both transmit and receive modes. Jun 
connect the TONO to any TV stl vi4 1he anienn• 
ter-m1nalJ ot to a page prinie1 from the parallel 
POrt ptovided. Uring up your CW speird in recie1v1ng 
0t s.ending by either watching receiwr sen1 or 
from recorded c1ueues~ COf\nectlon to thr 
ttans.ce1ver is v11 the tc.ev. phonr and m~ sockets. 

Some of 1he Ou111and lng Features 
COMMUNICATIONS COMPUTER TH ETA 0-7000E 

- 2 pages 32chr x t6 lines wli1 screen for Ax & 
Tx If requirl'd • Au tomatic transmit/receive 
switch • Anti.noise circuit • Bauerv backed·up 
memory 7 channels of 64chrs • Send I unction 

•Word Wrap around function • Transmit/rece-1Ye 
In ASCII m«te or RTTV •CW indentiliClJtion 
function • Mark and break (wace and break) 
syscem • Monitor circuii & CW practice func11on 
• Var11blc CW weights • Cross pauern check ing 
output terminal • Log computer output provided 
• Tes1 mo,.oge function !Av and OBF). 

UHF and Compo111e Vrdeo Ou1put • Printer 
Interface- • Wide range of tran1micung ond receiving 
se>eeds - IOCW speeds > 8RTTY • Bulll·in 
demodula1or for h igh performance lor 170. 425 
and 820 Hz shlfl •Crystal con1rofll!d modulotor 

• Buffer memory - 53 chanx:ter tyl)e ahead. rub 
out function • Simultaneous ecce-u of the memory 
- 53 characoer type ah 

for ASFK - Hi or Lo tone • Convenient ASCII 
kev arrangem1'" t • Large CBPachy d11pl~v memory 

LF Hin~ feed ) cancel function • Cursor control 
function • Word mode operation • Automatic 
CR/LF (72, 60 or 80 ch rs per lint) • Echo function 

Phone 01 write for the price list of acceuories for 
1h l1 unh. 

IC-202S 
£169 INCL. What a 

tremendous 
• pair 

The IC-202S is a very well designed 2m SSB portable. It 
offers: 3W pep output on USB, LSB and CW. • Large Battery 
capacity (HP11 type) or Nicads if you wish • A special VXO 
circuit to provide smooth tuning and crystal stability needed 
for SSB operation on 2m • Each of the fou r 200kHz band 
positions allows operation anywhere in 2m. (Suppl ied with 
144-144.2 and 144.2-144.41 • Top of the band Oscar xtals 
available for " cross-pond working" • It has a DC socket 
and 50239 sockets for mobile or base station wo rk ing, 
barefoot or as a prime mover • Mobile mounting brackets, 
Nicad packs, chargers, cases all available options. You must 
agree, a very versatile well proved rig. 

Their versatility is well worth an enquiry. 

IC-402 
£242 1NCL. 

I 
.I. 

The 70cm twin of the 
2025 having very similar 
features, covering the 
frequ ency range of 432-
435. 2 MHz. 

SEND FOR TECHNICAL DETAILS 

I Thanetfor C• 41ICOMI TELEX : 965179 ~I 
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ICOM in small 
packages 

IC-2E HandyTalky £1591NCL. 
CHECK THE F EATURES 

FULLY SYNTHESIZED - covering 
144-145.995 in 400 5kHz steps. 
POWER OUTPUT - 1.5W w i th the 
9V rechargeable battery pack as supplied 
- but lower or higher output available 
with the optional 6V or 12V packs. 
BNC ANTENNA OUTPUT SOCKET -
50 ohms for connecting to another 
antenna or use the Rubber Duck supplied. 

SEND/BATTERY INDICATOR - Lights 
during transmit, but when ba ttery power 
falls below 6V i t d oesn' t light indicat ing 
the need for a recharge. 
FREQUENCY SELECTION - by 
thumbwheel swi tches, indicati ng the 
freQuency. 

+5kHz SWITCH - adds 5kHz to the 
indicated frequency. 
DUPLEX SIMPLEX SWITCH - gives 
simple)( or plus 600kHz or minus 600 
kHz Transmit. 
Hl· LOW SWITCH - reduces power out· 
put from t .5W to 150mW reducing 
battery drain. 
EXTERNAL MICROPHONE JACK -
If you d o no t wish to use the built-in 
electret condenser m ic an optional 
microphonel speaker with PTT control 
can be used. Useful f or pocket operation. 
EXTERNAL SPEAKER JACK - for 
speaker or earpho ne, 
This l i ttle beauty is suppl ied ready to go 
complete with nlcad battery pack, 
charger, rubber duck . 

IC2E OPTIONS 

BATTERY PACKS CHARGERS ETC 

ICBP3 9 VOLT PACK (AS FITTED) C15.50 IC-DC 1 9 VOLT REGULATOR PACK 
REPLACEMENT 

IC-CPI CAR CHARGER LEAD WITH 
ICBP2 (7.2 VOLT) ( 1 WATT) C22.00 CIGAR PLUG 

ICBP4 EMPTY CASE CWILL TAKE SIX C5.00 IC·BC25 CHARGER FOR BP3 AS 
·AA" SIZE NI-CADS) SUPPLIED 

ICBP5 11 VOLT PACK C2·3 WATTS) £30.50 IC· BCJO DESK TYPE FAST CHARGER 
FOR ALL N l·CAD PACKS 

It will seduce you in its own way 
the ICOM IC 251E 

(; . :'.)' . . . . ::')· . , .. - .. -, . , 
I I 

IC... -~· Q 

C7.50 

£2.75 

£3.70 

(34.00 

only 
£4791NCL. SEND FOR TECHNICAL DETAILS 

I Thanetfor C• 41ICOMI 
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IC-255E 
An experts 

mobile choice 

25 Watts - 5 Memories - Scanning - 600kHz 
AND User Selectable Repeater Shift - Full Coverage in SkHz or 25kHz Steps. 

Crvsral con1rolled Tone Bunt 
• Full band coverage - extendable 10 148MH< of required 

Four digit LEO d iSl)lay 
25 Wans ou11>ut or IW tow power 
A superb receiver uStng grounded gaie FET lronr end 

• Sanning over 1 user programmable range 
Memory scan 
S1op on empty or busy channels 

• Tuning in 25kHz or 5kHz steps 
• 5 Memories - reuiined while the power 1s connec ted to 1he rig ' 

Bullt·in 600kHz. Repeater Shilr 

Alternauve programmable sh1h 
Reverse Repeater fac1ht1es 
RIT I~ 3kHz lor those off channel nauonsl 
Scan control from tht microphone (optional m1c ava1lal>lttt 
Good loud audio 
Opt1c.allv coupled tuning berween conrrol knob and CPU 
Multtway 24 p in socket on back for louchpad. computer. or external control 
Ru~ modular PA IGuoranieed of course'I 
Mobile mounr which can be padlock'!d 
Up-down sconn1ng microphone avail;)ble 

CAN YOU RESIST SUCH A TEMPTATION 

Enjoy VHF mobile 
at itsbest-IC-260E 
The IC-260E offers such extras as full frequency read 
out, upper and lower sideband, and scanning as well as 
FM and CW. Thus. it makes an ideal base station, when 
used with a DC power supply, as well as a mobile. Now 
supplied with up-down scanning mic. 

£3391NCL. SEND FOR TECHNICAL DETAILS 

AGENTS (PHONE FIRST - A ll evenings and weekends only, except Burnley) 
Scotland Jack GM8GEC (03 1·665-2420) Midlands Tony G8AVH (021-329 23051 
Wales Tony GW3FKO (0874 2772) North West Gordon G3LEO (Knutslord (056 51 4040) 
Burnley (0282 384811 
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lll~A!!! beauty is!! just skin deep! 
Adds variable selectivity to existing communications receivers w1tt1out internal mod1ftcatt0<1s. 
Gives extremely sharp pass-band edges tor truly exceptional lilteri119 performance on all 
modes but especially tor SSS. Its 1 O poles ot fully variable low and high pass filtering give 
sharper filter edges even than normal crystal filters. A separate manvally tuned notch 
litter is also titted. Tn "cw" mode all 12 poles ol littering are combined to gtve exceptioo;il skirt 
selectivity. 
Connects in series w ith loudspeaker. 

General Coverage Converter Model PC1 
Model PC t converts any good two metre SSS receiver or transceiver into a superb general 
coverage communlC8tlOn1 recelver. Coverage i~ Oto 30 MHz in thirty synthesised bands 
of 1 Mfiz and no receiver mod1l~tions are required. 
Advanced panimetrtc mixer and LSl lrequency aynthnllM!f' ensure that the overall 
performance is limited only riy that ot the main receiver. 
Also usable with 28-29 MHz receivers via a conventional 2-merre conv~ner. 

Automatic r.f. Speech Processor Model ASP 
Makes your transmitted speech louder and clearer tor a given trunsmttter power The 
'Rolls-Royce' ot r.f. speech processors Model ASP adjuata ltselt to suit your voice level 
and your m icrophone. Simply select the degree of r.f. clipping !n steps of 6 dbs. Connecls 1n 
senes with microphone. 

Model 075 RF Speectl P-aor 
Model 075 uses lhesame method of r.I. clipping as 1n 
Model ASP but features manual ad1ustmen1 of input level 
rather than the automatic system used 1n Model ASP 

Bb. 
w 

Like all our r.I. Cllppe<s me unit helPS your speech signals 
stand out from the next under OX cond~IO<ls. Many users 
consider the use of our r .I. clippors more ettective than a 
hnear. 

MODEL FL 1 Frequency-eglle Audio Fiiter 
As uniQue roow as when we lirst irtvenled 11. model FL 1 is 
sm1 the only audio filter which Is able to au1omatically 
rooteh oul an inlerlering hele<odyne from SSS speech 
signals . This abthty provides Ille perfect answer to those 
wfoo ·'tune up·· on occupied channels. As a cw litter 1t •S 
surpassed only by our new Model FL2. Independent 
control or bandwidth and cootre frequency grves 
beautifully smooth adaptabtlity to varyong condijions. 

/ -- ; 
._ /. ._., . ....... ~-••• 

.--. ,. 
' ..... 

VHF & UHF PREAMPLIFIERS: A,_ range from 
Ulrich Hansen of West Germany 
Eveiyone agrees that VHF receivers ShOOld have a low 
noise hgure. and convener and receiver makers COIT\pete 
to announce the lowest poSSlble figure. But really lhe 
most tmponanl thing is root the roo1se figure of the receiver 
but that of the recetv1ng system as a whOle. 
II your coaxial l~r Nls a Joss ol 3 dbs. !or example. 
your overatr noise figure is automatically increased by lho 
same laclor This makes lhe search for the ta~1 lraction ot 
a db at lhe receiver IOOk a btt academic 
lngenieurburo Ulrich Hansen 1n Germany has introduced 
a range ol 1n·llne preamphlle<s which allow you 10 put a 
very tow l\01se preampl1her right at the antenna. This way 
laeoor toss does hot degrade the system roorse hgure. 
The improvement on weak signals can be dramahc. 
AH the products in tile Hansen range are built tQvery high 
standards and roo compromises are made which would 
clegrade the achievable roo1se tigure. 
The top-<>l -the ·line units use galtium arsenide FET's to 
give remari<ably low over·all roo•se figures (as tow as 
0.3 dbs at 2 m and 0.5 dbs al 70 ems) 
In addition most units 1ncorpo•ale re1ay swi1Ch1ng to 
bYP856 the preamplifier while transmitting. 
Our new short form dala sheel on these products is 
available lree on request 

Products not ahoWn In lhls lldvertlMfTWlflt 
Model Oates! I Transistor Tester 
Model Oatest 2 Transistor Tester 
Model RFCIM.R.F. Speech Processor PCB Moou1e 
Model MPU. Mains Power Unit 
Accessory leads 

Very Low Frequency Convenor Modet VLF 
It your comruuoica1ions rece(ver gives pOOf Htsulls ooiow 500 
kH1. Mocel VLF •S •ht? answer It ~•soaOdsMWano LWcover119c 
to ama1cu1 banos- only 1eceive-rs IOt news. 1mc Chcck.S otc 
II connccrs bctw<."'Cft nn1cnna al\CS receive, mpu1. ano convert:;; 
signals llom 0 10 500 kHz to lhe range 28 to 28.8 MHz wolh IOw 
noise and htgh scns11•v11y Usoat>to to ' MHz with 1cdtJOOCI 
5enst1Mry 

Available 
shortly - a dual purpose 

2 metre convener with 3SK88 
input srage and high level Scholtky mixer. 

Designed for full compatibtllty with Model PC 1. 
lhe new unit makes an excellent s1and·a10ne 2 
metre convener for 28-30 MHz receivers. 0<. 
when used with Model PC1 (see above). 11 adds 
lull 0·30 MHz general coverage reception to a 
28 ·29 MHz r~rver. 

PRICES: All prices include delrvery 1n U.K bas.-prices 
1n Care shOwn w11h VAT-inctuSNe prices rn braekels 
Flt 59.00 (67 85) A0270 33.00 l:J7 95) 
FL2 78 00 (89.70) A0370 45.00 (51 75) 
PC! !05.00 (1 20.75) A0270 + MPU 
ASP 69.00 (79.35) 37.00 (42.55) 
VLF 22.00 (25.301 A0270 ~ MPU 
070 43.00 (49.451 49.00 156.35) 
075 49.00 (56.351 MPU 6.00 (6.90) 
RFC/M 23.00 (26.45) 
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E:::=:J~litil::::....,,. SR9 VHF 
RECEIVER 
AMATEUR/ 
MARINE 

~~~io:::..--- £46 Inc. VAT 
The SR9 musl be one of 1he mo•I POPUiar monllors for 
2 me1re ama1eur radio en1huslas1S. I Also available as o 
marine version al the same price!. 11 is fully tuneable 
across 1ho band wi1h 1ha option of also lns1alllng up 10 
11 xtal controlled channels. Power roquiromonts are 
12V DC negative oanh at 200ma approx. The uni! 
comes complete with mobllo mounting ki1 and bullt·in 
speaker. 

ll!•J3) MULTl-700EX 2m 25W OUTPUT FM. 

FULLY 
SYNTHENSIZED 

PROFESSIONAL POWER/ SWR METERS 1 ·8MHz-600MHz 

SIMPLY 

THE BEST! 

PROFESSIONAL AIRCRAFT MONITOR 
R517 £49.50 inc VAT 

Tho RS17 Is a professional oircraft 
moni tor receiver, having superb son­
sillvity and capable of tuning across tha 
entire oircroft band 11S.143MH2. For 
easy 1uning 1hero is bo1h a coarse and 
fino tuning control. In addition there is 
a 3 position swhch for selecting xtal 
con1rollod channels l xtals £3.00 ex1ral 
for your focal airport. The unit is com· 
ple1ely portable running off self· 
contained batteries. 

All 1ha1 you could wish for In a me10t. 2·S worts F.S.D., a 
compl-Olely flat response and a directional charac1eris1ic of 
ovor 30d8. We reckon il's benor than tho " BIRO". 

M odel SP200 Price £49.95 1·8 160MHl 
Dual antenna selector 
Power range 21JW/ 200W/ 1kW 

Model SP300 Price £69.96 1·8 6CIOMHi 
Trlplo antenna soloc101 
Power range 2fJW/2WIN/ 1kW 

Model SP400 Price £49.96 130MHz 600MHz 
Singfe nntcnno S()loetor 
Power range 5Wl2f/W/ lf/JW 

AR22 VHF FM MONITOR 
OUR PRICE £83 inc. VAT 

Truly amazing! Tho AR22 tunes across 
rho 2 metre FM band 142 to 148MHz lelso 
includes Police and Firo Brigade) in SkHz 
stops. So small ii will fh in10 o shirr pocko1 
and yet no1hing is sacrificed In 1enms of 
performance. Price Includes rechargeable 
batte:ries, mains charger. fly se1iel e tc . 
You won' 1 find a smallor monitor 
anywhere. 

n ii•] 31 MULTl-750E 2m 10W ALL-MODE 

£199 Inc VAT 
144-146MHz or 
144-148MHz 

£299 inc VAT 

Hero's o no nonsense 2M FM trenscoivor 1ho1's idool for both base or mobile opera1ion. 
Ahhough costing less than £200 ii has foa1ures to ma1ch any of ils competitors in perfor· 
mance and yol i t's up to C60 cheaper! 1 10 25 wans power Oul, 25112jkHz stops, crysial 
controlled tono·burs1, reverse repealer. priorily channels, and plug in modules are ius1 
somo of its fea1ures. Fully synthesized across tho band 144- 146MHz 1his ls tho rig tha1 
gives you every1hing you could ever need on 2M FM. II comes comple1e whh mobile 
mlc. brecko1, DC leads ere and a I 2·monrh guaran1oe. 

Five years ago h would have boon lmPQSSlble, but today it's here-a self con1ained, all 
mode 2 matte station In a box 1ho size of an FM mobile. The M750E olfors the very bast 
value in multi-mode equipmcni. having all the features of its competi tors but at a very 
onractivo prico. Fully synihesisod, ii covers 144- 146MHz l144- 148MHz op1lonall in 
eithor SkHz or 100Hz stops with progrnmmablo dual vfos lor lnstani OSV. Repoator shifts 
are fronl panel seloc1abl-O and 1ho 1one bursl is crys1al con1rollod. A romo10 control 
mlctophono is included cogothcr wilh mobilo mounting bracke1. DC leads. otc and a 
12·monih guaran1ee. 

Uj•l3l PALM II HAND-HELD 

1 watt FM 6 channels 
Tho FOK Palm II must surely roprosoni 1ho very 
best valuo in 2 metre hand holds. A complo10 SIS· 
lion that fits in tho palm of tho hand for just C89. 
And this price includes aerial. ni·cads, charger. DC 
cables, etc. plus channels S20 end 522. Over 1 

wan output and with 6 
channel capabllitY. It Is ideal 
for the man on the move. 
Tho BNC aerial socke1 
enables an O.)Ctemal aerial 
fo1 base or mobile to be 
finod and the cigor lighler 
cable enables ii t o be 
plugged directly Into the car 
12V system. For repealer 
operation, a 600kH2 ls buil1· 
in and an option&! 1one· 
burst module is availablo for 
£10. We can'I lhink of o 
better deal! 

. ' ' 
PS134 4 AMP 13·8V POWER 
SUPPLY. STABILISED & 
SHORT CIRCUIT PROOF 
£23 plus £1.50 p&p inc. VAT 

This rs lho powef supply 1hat we've been ad\lertising 
and selling for several mon1hs. h really is a robust lillle 
unit with a tcansformet 60% larger than Its competitors. 
Some cheap POW•• supplies go1 hot, hum and even go 
bangl This one stays silent and keeps on working, II Is 
fully protected agninst shon circuit and overload and Is 
capable of delivering 4 amps continually a1 13·8V DC. 
Ideal for ttanscoi"ors. 

k SWR/POWER/FIELD 

·•11r~~~~GTH MEASURING 

l! - SPECIAL OFFER 
£11 .50 Inc VAT + 60p p&p 

As used by CB and Amateur radio operators. 
Tho YW3 is ueod by amateur radio and CB operaiors 
around tho World. It's ottered to you a1 a really low 
price because we imPOn them diroc1 from Japan. II tells 
you the VSWA, p<Y>Yer output and field strenglh and 
covers 3· 5 to 150MH2. If you want the strongest signal 
in town - you'll find tho YW3 lhe sure answer. 

bA•H~• PCS-3000 144MHz FM 
-·-• • •,. • PCS-2800 28MHz FM 

A new neme in tho UK b111 not in Japan. Since 1953 
Azdon have boon producing producis for lheir home 
market but now their new range Includes products f or 
Europe. Tho first to arrive Is their 2m FM 1ronsceiv0t 
model PCS3000. This covers t44 146MH• in 25 or 
12jkHz stops. Power ou1put 10 25 or 5 watts bul hero 
fts similarity with its competitors e nds. If you hovo a 
SP&ce pr(lblom, the PCS3000 should fit 1ho bill. Tho 
detachable con1rol head measuros "2!" deop, on· 
abling lhe main unil to be lucked owoy out of slgh1. 
Tho compute• linked key pad has up 10 8 rnemoiies 
and features memory scan. band scan. 1opoa101 shill 
end priority channel seloc1. Included in 1he packagn is 
an up/dO'Nn microphone plus op1ional remo10 
volume control. All in ell a roally versatile tranSct)ivor 
at o mos1 realistic p<lce. 

STOP PRESS- SEND 14p STAMP FOR NEW 1981 CATALOGUE ON RADIO COMMUNICATIONS 

MAIL ORDER SLIP to: Waters & Stanton Electronics. Warren House. Main Road, Hockley, Essex. 
Name . . . .. . ....... . .. . .. . .. . . . .. .. . .......................... Goods required . . . .. . ..... . . . ..... ............................ . . 
Address. . .. . . .. .... . . . .. . . ....... . .. . .. ... . .... ..... ... . ..... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

········ ·· ···· ·· ......... .. ... ... .... .. ··············· 
Please rush me the above. Cheque enclosed for£ . . .. .. ... .... . ....... I Please charge to credit card No ... . . .. . .. . .. ...... . 
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TRIO 
TS830S 160- 10m uansceiver 9 bands C639.52 (4.501 
VF0230 Digiuil VFO wirh memories 194.45 14.50) 
AT230 AN·band ATV power meter 106.n 11 .501 
SP230 E.rernal speaker unit 33.14 11 .501 
OS2 Optional de pack fm TS830S 39.90 11.501 
OFC230 Dill lequency remote contro41er 163.13 11 501 
YK88C 500Hz CW filter 17.25 11.001 
YK88CN 270Hz CW filter 28.82 (1.00) 
TS520SE 160 IOm 1rans 2<»N pep 437.00 f4.50J 
DG5 Dig11al readout 103.60 fl .501 
SP520 Speokor 17.2511.501 
VF0520S Extomal VFO 98.90 14.501 
YG3395C CW filler 8 polo 37.95 ( .50) 
DK520 OG5 to older TS520 10.35 ( .75) 
AT200 160- 10 motro a ntenna tuner 82.80 11 .501 
S M220 Suuion monitor scope 197.80 14.50) 
ass Pun dlsploy TS820/ 180/830 48.30 ( .50) 
BSS As obovo for TS520 48.30 ( .501 
R820 Amateur band receiver 690.00 14.501 
YG4!)5C 500Hz CW filter 58.65 ( .50) 
YG455CN 250Hz CW filler 60.951 .501 
YG88A lil<Hz AM filter 34.60 ( 501 
T$190$ 160- lOm S / State transceiver 679,65 14.501 
VF0180 External VFO 96.60 11 .501 
SP1110 External speaker unit 36.80 11 .501 
AT180 Melching 200W antenna 1uner 95.45 (4.501 
YK88C 500Hz CW fdter 28.75 f .SOI 
YK88S Second SSB filter option 28.75 ( .501 
PSJO AC power supply for TS 180$ 85.10 (4.50) 
T$130S 8 band 200W pep 491.06 (4.50) 
TS130V 8 bond 20W pep 404.34 (4.501 
DFC230 Dig frequency remo1c controller 163.13 0.501 
TS120S 80 I Om 200W pep mobUe trans 432.40 (4.501 
TS120V 80- IOm 20W pep mobile trans 347.30 (4.501 
TLl20 200W pep linear for TS 120V 128.80 (4.501 
MB100 Mobile ITIOUIU for TS120/130 17.25 (1.001 
YK88C 500Hi CW 111101 28.75 I .501 
YK88CN 270Hz CW lilrer 28.62 (1.001 
VF0120 External VFO 89.70 14.50) 
SP120 Boso station external speaker 25.30 (1.251 
SP40 Now mobrlo speaker unit 26.89 11.501 
AT130 100W antenna tune1 n .89 11.501 
PS20 AC powo1 5UppJy TS120/130V 44.86 (4 .501 
PS30 AC power supply TS1201130S 85.10 (4.501 
MAS 5 bond mobile aerial system 74.75 (4.501 
Tl.922 160 10 metre 2KW linear 596.70 14.501 
MC50 dual ~desk microphone 2A.15 11 .501 
MC35$ F'os1 mk:roplione 50K impedance 13.80 11.001 
MC30S Fist microphone 500ohm imp. 13.80 11.001 
LF30A HF lowpass l1l1er lkW 18.40 11.001 
R0300 !kW orl filled dummy load 48.30 11 .501 
TS770E 2ml70cm all mode transcoiver 730.25 (4.501 
SP70 Exromal speaker unit 18.40 (1.001 
TR9000 2m synthesised multlmodo 345.00 (4.501 
009 Boso plinth for TR9000 32.20 (4.501 
TR7800 2m FM syn1hosisod mobile 268.00 M.501 
TR2300 2M FM synthesisod portable 166.76 M.501 
VB2300 IOW nmplifior for TR2300 49.4511.50) 
MB2 Mobile moun1 TR2300/VB2300 17.25 (1.001 
RA1 Rubbor llcxiblo antenna 6.90 ( .501 
PS1200 AC power unit and ch8r:9ie' 29.50 11 .50) 
TR2400 2m FM syn1hesised ha held 198.95 (4 .501 
Sn Baso srand and Quick charger 43.70 11.50) 
BC5 12V quick charger 17.25 (1.501 
SC3 Soft carrying case. 11.50 I .501 
LH1 Hard leather holsrer 18.60 I 501 
PB24 Spare bane<y pack/ charger lead 14.26 11 .501 
TR3200 70cm FM portable uanscelver 164.45 (4.501 
PLI Spare power/ charge lead 1.30 I 15) 
RIOOO Gen. Coverane Receiver 286.20 (4.501 
YAESU 
FT101Z 160 !Om 9 band transcoivor 488.75 !n.c .I 
FT101 ZD os obovo but with dlgi1el 569.25 (n.c .I 
OIG101Z Oigltol kit 86.25 !n.c.I 
OCT101Z 12v DC adap1or 34.60 11.001 
FV101Z Romore VFO for FT101Z/ ZO 126.50 fn.c.I 
FT107M 160- 10m 9 band uanscelver 690.00 (n.c.l 
FV107 Aemore VFO lor FT107 92.00 ln.c.I 
FC107 100- IOm atu. aerial swhch, p / me10t 97.75 11.501 
FP107E mr AC power supply fO< FT107 106.95 (2.501 
FP107 As obovo bur fitting Internally 97.75 (2.501 
FTV107 Transvertet main frame 110.40 tn.c I 
FTV107(21 Transvertor main frame 207.00 tn.c I 
144V 107V901 2 metro transverter 101.20 ln.c .) 
50V107V901 6 moue tranSllOrtor 69.00 ln.c.I 
430V107V901 70cms transverter 178.25 ln.c .I 
SP107P Ex1ornal speaker in cat>;ne1 55.20 (2.501 
SP107 Exrer081 speaker 1n cai);net 27 .60 12.001 
OMST107 12 channel memory 100.05 tn.c .I 
cw CW filler for FT107 23.00 ( .501 
AM AM filrer for FT107 23.00 I .501 
YM34 500ohm desk mic FT707/FT107 21 .28 (1.501 
YM35 500ohm up/dWn mic FT707 /107 12.65 I .751 
YM36 500ohm noise cancelling mo71107 13.80 I .751 
YM37 600ohm manual mic FT707/ 107 8.63 ( .751 
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OUR BEST ADVERTISEMENT 
... IS OUR NAME! 

MAIL ORDER- Anywhere in UK HEAVY PARCELS-Securicor 
OTHER PARCELS- Parcel Post or British Rail 

All goods sent are covered free by our own insurance 
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FT707S 160· 10m 9 band 1ronsco1vor 465.75 (n.c.I MMD600P 600MH2 prescaler 23.00 ( .651 
FT707 160 10m 9 band 1111nscciver 499.00 (n.c.I MMDP1 frequency counter probe 11.60 I .651 
FP707 230v AC 10 12v DC for ffi07 109.25 12.501 MMA28 Ulm preamplifier 14.951 .65) 
FC707 160 10m otu 74.75 11.50) MMAl44V 2m RF switched preamp 34.90 I .651 
FV707DM Exrernal digital vfo for FT707 178.25 fn.c.I MMA1296 23cm preomp6fier 29.90 I .651 
MR7 Metal rack for FT707 14.95 11.501 MMF144 2m r~ter 9 .90 I .651 
MM82 Mobile mounling bfllcket FT707 14.95 11.50) MMF432 70cm filter 9 .90 I .651 
FRB707 21.85 (1.001 MMVl296 70cm-23cm varactor lripler 34.60 ( .65) 
FUIClOZ 160-tOm 1200 won linear 362.25 fn.c .. I MMS384 J84MHz frequency source 27.60 I .661 
YP150 150 wan dummy iond 63.25 11.751 MMRI S/10 t5db anenua1or. BNC terms 5 .75 I .651 
YH56 Bohm headphones 10.35 11.251 JAYBEAM ANTENNAS 
FF501 Low pass filter 19.95 ( .75) TB3 HF 3 elemonl Tribander Beam 167.90 (4.50) 
OTR240 24 hour quartz clock 24.96 n .501 VR3 HF Vertit<!I Triband 42.50 (3.001 
FP12 230v AC 12 amp DC p lsupply 78.20 (2,50) 4 metre Antennas 
FP4 230v AC 4 nmp DC plsupply 41 .40 (2.501 4Y / 4M 4 element vagl 20. 70 (3.001 
FSP1 9.95 11.001 PMH214M 2 way phasing harness 12.20 11.00) 
FRG7 • 5 30MHz communlcutions Rx 189.00 (n.c.I 2 motro Antennae 
BHRG7 Bottcry holder for FRG7 5 .00 (1.00) DCllW8 Wido band discone 1100-470MHzl 41.4012.501 
YCSOOJ F1cquencv countor 189.75 ln.c.I LR1 / 2M Omnichroctlonal vertical 24.15 12.501 
YC500S FrOQuoncy counto• 270.25 ln.c.) CS/ 2M SdB glass fibre cofinear 44.30 13.501 
YC500E Frequency counto• 346.00 ln.c.J 5Y/2M S olomont yagl 11.25 12.001 
FRG7700 1981 version of FRG7000 309.00 fn.c.) 8Y/ 2M 8 element yogi 14.60 12.501 
FRG7700 MEM As above with freq mom 380.00 tn.c.) 10Y /2M 10 olornen1 'long yagi' 31.00 (3.501 
FT207R t44-146mHt synrhesisod h / h 199.00 (n.c.J PBMI0/ 2M 10 clement Parabeam 36.80 (3.50) 
NC1A Ni·cad 230v AC ch•rgcr 18.98 11.501 PBM14/2M 14 element Porabeam 44.85 (4.501 
NC2 Ni·cad 230v AC fast Cha•ge< JS.68 (1.501 5XY/2M Crossed 5 elemenr vagi 22. 75 (3.001 
NC9 N1·cad 230v AC charger 7.48 ( .751 8X Y /2M Crossed 8 element yagl 28.40 13.501 
NB~ Spare nl·cad banery pack 16.68 ( .751 10XY/2M Crossed 10 element yagi 37.70 14.001 
FLC2 Heavy duty ca!WI 20.70 ( 75) X612M/ X 12/70cm Dual band crossed yagi 38.50 14.501 
PA2 12v PSU 16.68 11.001 PMH /2C 2 way phasing harness 7.50 I .751 
FBA1 Ni-cad pack charging adap1or 2.59 ( .351 04/2M 4 element quad yagl 23.70 12.501 
FT22SA 144 146mHz FM Ba11<1 su111on 449.00 (n.c.l 0612M 6 element quad yagi 31.40 (4.501 
FT22SRO with digitol readout 499.00 (n.c .l D5/2M Double 5 slot-led yagl 20.15 12.501 
MEMT225 Memory op1ion modulo 92.00 (n.c.I D8/ 2M Double 8 slot·fed vagi 27.15 M.00) 
DIST225 Oigiral roodoul for FT225R 57.60 11.001 SVMK12M Kil for vortical polarisa1ion 7.25 11.50) 
FT480R 2 merre IOW FM uanscoivor 359.00 (n.c.I UGP/2M ~ound piano 10.1511.501 
FT720F\ 2m/4m/70cm conuol hoad 149.60 (n.c.I H0/ 2M obilc ' halo' head only 4.50 11.501 
S72 Swi1chlng box 55.20 (n,c.) HM/ 2M Mobile ' halo' wi1h 24" ma•t 5.40 11 .761 
E72S 2m of connec1ln9 cable 23.00 11.00) PMH212M 2 way phosing hnrness 9.90 11 .00) 
E72l 4m of conncc1lng cable 27.20 (1.00) PMH4/2M 4 way phasing harness 23.0011 .751 
720RV lOW 2m n>odule 166.75 (n.c.) 70cm Antennas 
720RVH 25W 2m module 1n.50 ln.c .I C8170cm 8dB glass fibre colinear 60.00 13.501 
720RU lfN/ 70cm modulo 201 .25 (n.c.I 08170cm Dout>le 8 slor-fed vagl 20.70 12.501 
MMB3 Mobile moununo bracket 5.00 (1.501 PBM 18/70cm 18 element Parabeam 25.30 12.501 
NEW FT101Z IWARCI 9 band HF MBM48170cm 48 element Muhil>eam 28. 75 13.001 

transcetver 488.75 (n.C.) MBM88170cm 88 ek!mcmt Multibeam 39.30 (4.50) 
NEW FT101ZO IWARCI 9 band HF 8XY / 70cm Crossod 8 element yagi 34.15 (3.501 

transccive1 569.00 ln.c.1 12XY /70cm Crossed 12 element v•g• 42.32 14.501 
FOK VHF/ UHF EQUIPM ENT PMH2/70cm 2 way phasing harness 8 .50 (1.001 
M700EX 2m FM 25 wan ucvr. 12v DC 199.00 (n.c.I PMH4170cm 4 way phasing harness 18.0011 .50) 
M750E 2m FM/IOW ucvr 12v DC 299.00 (n.c.I 23cm Antennas. 
Expander 70cm transverrer 169.00 ln.c.l D15/1296 Double 15 slot·fed yagi 34.00 11.501 
PS750 230v A. C. power supply 69.00 12.501 PMH2/23cm 2 way phasing harness 25.40 II 001 
Palm II 2m FM 6 channel portnble 8$.00 fn.c.I Mnrchf58 Trtrnsformnr 
Palm IV 70cm FM 6 channel portoble 149.00 ln.c.) MT751 lmpodonce 1ranslortn1lr 75150n 3.60 I .501 
TB1 1750Hz 1one burst 10.00 tn.c.I Chimney Loshing Kit 
Palmsizer 2m FM 40 channol handheld 149.00 ln.e.) OL Ooub1o lashing chimney kit 8.26 (2.001 
Multi 3000 2m FM/ 10 wan base smtlon 399.00 (n.e.I 

Wall Bracket• 
TM56B 2m FM monitor 7.J0v/12v DC 79.00 ln.c. I W6 6" wall bracke1 ( 1 j" masisl 2.65 (1.001 
FDM40SP Speakor/ mlc for Palmslzo1 11.00 ( .501 

W21 21 • wall stand·off bracket 10.35 13.00) 
CC2 lea1he1 ca!WI for Palm II/IV 5 .75 ( .501 W24HO 24" wall s tand·off bracket, 14.70 (4.501 
BC2 230v AC battery charger 4.50 ( .501 

Maatt !Aluminium) 
SC2 leather case for Palmslzor 9 .75 1 .501 

$PM 16' x 1· Portable Mast 15.15 13.001 
BB2 " AA" size oxtornal banory ca!WI 5.00 ( .501 PME 4 · extension for double arrays 2.60 12.00) 
BT2 Nr·cad banery pack 12.00 I .501 A4 4 · 6" >< 1 j" straigh1 3.90 (1.50) 
Xuils fO< Palm II and Palm IV 3.00 I .151 

AS 5' x i- suarght 2.30 11.501 
Xtals 10< TM56B 2.50 I .151 
MICROWAVE MODULES 

A9 9' " 1 r sltaight 6.60 12.501 
A10 10· x • suaigh1 12.56 12.501 MMT28/144 IOm linear transverter 99.00 11.751 A12 12' x 2· straight 14.95 12.50) 

MMT144/ 28 2m linear transvertar 99.00 11.75) 
MMT432/ 2B-S 70cm linear 1ransverte1 149.00 (1 .751 

A14 14' "2" straight 17.40 (3.001 

MMT432/ 144,R 70cm linear transverter 134.00 11 .751 Accessories 

MMT70/ 28 4m linear ttansvorter 115.00 11 . 751 CPI Cross-over plare 2" >< 2" 3.35 11 .501 

MMT70/144 4m linear transvorter 115.00 11 .751 JBL69/ 15 15· join1in9 sleeve for 2· masrs 6 .60 (1.501 
JBL29 u / v clamp 11· bQom 10 1·-2· mast 1.60 ( .751 

MMT12961144 23cm llnoar uonsvortor 184.00 12.251 
JBl..30 u / v cramp 1 • boom to 1 • -2· mas1 1.60 ( .75) 

MML144/25 2m 25W llnoor amplifier 59.00 ( 1.751 
JBL6J u / v clamr> 1· boom 10 1"- 2" mos1 1.45 ( .75) 

MML144/40 2m 40W llnoor omplilior n .oo 11.1s1 
JBL58 Guy witc clamp: non·rOtating 1.60 I .751 

MML144/ 100 2m 100W llnour omplifior 142.60 (2.751 
JBL63 u Iv c lomp 1 • I J" boom to 

MML 144/ l OOP 2m 100W linour omplifier 142.60 12.751 
MML432/20 70cm NW linoor omplifior n .oo 11.1s1 l " 2" mast 1.40 I .751 

JBL64 D1o·c.as1 clamp 1· boom to 1· mas1 1.20 ( .751 
MML432/50 70cm SOW linear amplifier 119.00 (2.751 

JBL65 Dio·c.ast clamp 1" boom to 
MML432/100 70cm IOOW linear omp 228.66 (2. 751 
MM2000 ATTY to TV converter 169.00 ll.751 

I" 2" most 1.30 ( .751 

MMC28/144 !Om convenor 27.90 .65) JBL73 HO u / v clamp 1r boom 10 

MMC50/ 2B 6m converrer 27.90 ( .66) 1· 2" mast 2.10 (1.001 

MMC70/ 2B 4m converter 27.90 ( .651 MBP Masi base plate lor 2 • mast 3.60 (1.501 

MMC70/ 28LO 4m conv0ttct 29.90 I 651 STANDARD VHF/ UHF 
MMC144/ 28 2m converter 27.90 I .651 C800 2 meue portable scanner receivef 79.00 fn.c.t 
MMC144/ 2BLO 2m converter 29.90 I .651 C8800 2 meue FM mobile 1ransceiver 251 .00 (n.c.I 
MMC432/ 28°S 70c:m convenor 34.90 ( .651 C7800 70cm FM mobile transceiver 297 .00 (n.c.I 
MMC432/ 144-S 70cm convortor 34.90 ( .65) G·WH1P MOBILE ANTENNA RANGE 
MMC435/51 70cm A TV converter 34.90 I .651 Tribandor Helical for 10/ 15120 merros 24.7!M2.00) 
MMC435/ 600 70cm A TV converter 27.90 i .65) LF40m Coil for above 6.56< .50) 
MMC1296128 23cm converter, lOm ou1pu1 32.20 I .651 LF90m Coil for above 6.56< .50) 
MMK1296/ 144 23crn convenor. 2rn output 59.80 11 .751 LF160m Coit for .above 6.561 .501 
MMD0501500 500MHr digital froq rnetor 69.00 I .651 LF toloscopic rcs.onator whip 3.JSl .751 
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AMATEUR RADIO CENTRE OF 
THE SOUTH-well worth a visit 
MAIL ORDER SLIP ON PAGE 109 

Base mount ainglo holo hxing • 3m cablo 4.!SOC SO> 
AERIAL ROTATORS !complete with control boJte•> 
COE AR30 15 coro cable) 
COE AR40 IS core cablol 
Channelmas1er 9502 13 corol 
Sky King SU4000 16 corol 
Jaybeam KR400 16 coro> 
COE alignment bearing 
Channelmaster alignment 
HF ANTENNAS fvarlou• menufectureral 
Mini·Products H0 · 1 20115/ IOm 2 01 
Mini·Products C4 20/ 15/ lOm I/Ort dipole 
Mosley T03JR 20115/ 10m wiro dlpolo 
Moolov "Mini-BMm" 20/15/10m 2 ol. f1»N 
Mosloy " Mlni·Bcam" 201 15/ IOm 2 cl. 2kW 
Mosley TA32 20/ 15/ 10m 2 ol. 
Mosley TA33 20/1S/ 10m 3 clement 
Mosley MusUll'lg 20/ tS/10m 3 element 2kW 
Hy·Gsln 12AVO 20/ 15/ lOrn llOrtical 
Hy·Galn 14AVO 40-10m vonlcal 
Hy-Gain 18AVT / WB 80- tOm veotlC81 
HF5 80- 10m vortlcal 200 wans 
Rodilll Kit lor HF5 
Sagant El40X 80 40 Balun fod dlpolo ('19' I 
Jaybcam TB3 HF 3 olom<>nt Tribandor 
Jaybcam VR3 HF Vordcal Tribond 
OENTRON 
MlA2500B 6 bond 160 10m 2kW linear 
Clippenon·L 6 t>snd 160- IOm 2kW linear 
OTR·1200L 5 band 80- lOm t ·2kW llne~r 
GlA· lOOOB 5 band 80 10m lkW linear 
OTR·3KA 1 ·8· 30MHl ATU /2kW 
MT.;mQA 1•8 30MH1 ATU/3kW 
AT- lK 1·8 30MHl ATU/ 1kW 
HF200A 80 10m transceiver lOW AC PSU 
Spero sot of OSOA tubes 
All band Ooublot 1·8 30MHz+ 470fl loodcr 
10011 47011 somi·oir spaeod foeder 
ADONIS MICROPHONES 
AM202G Mobile AIOty mlc 
AM202S Mobile safety mrc 
AM202H Mobile safety mic 
AM502G Baso SUltl()n comp<ossor ,,... 
AM802G BoSC! SUltron cornl)fessor ,,... 
SEM 
2m POY>-er ampl•fler/pro.amp~fier 5/ »N 
2m power omplrfier/ pro·omplifrer 16/ SOW 
2m power ampldrer/ pr0·8mptifre1 16/ 100W 
2m converter 
2m Auto switchi"ll pro·amplilior 
70cm Auto switching p1o~ompliftet 

47.0011 .SOI 
59.8011 .SO) 
42.00!2.00> 
75.00!2.SOI 

105.00!2.00I 
7.75( 1.001 

11.750 .00) 

96.!50C2.50> 
48.50(2.00> 
34.50(1.SO) 
99.00<2.00) 

129.00(2.001 
89. 70(2.00) 

133.40(2.SOI 
166. 7514.001 
43.00(2.001 
60.0012.001 
87.00<2.SOJ 
48.00(2.00> 
28.00<2.00) 
36.00(1 .SOI 

167.90<4.SO) 
42.50(3.00) 

696.00(n.c.I 
469.00(n.c.I 
t.b.e .(n.c.I 

295.00(n.c.I 
t.b .e .(n.c.> 

275.00(n.c .I 
99.00 (n.c .I 

399.00 (n.c.> 
24.00 (n.c .) 
22.ti<M2.00I 
22.00<2.00J 

20.961n.c. > 
20.951n.c.I 
29.00ln.c.I 
39.00!n.c I 
69.00!n.c.I 

S0.()()(1.00) 
66.70( 1.SOl 

126.ti<M l.SOI 
23.00< .35) 
21 .731 .351 
24.73( .35) 

©TRIO TS830S £639.52 

A brand new model having all 11lno bonds trued and lll<>­
viding 200 watts lnpul SSB/ CW. Built·irl 230V ac SUPP· 
Iv. 61468 tubes and full digital and analogue display. 
Plus o really comprehensive varlablo seloc1ivl1y and 
notch fi11orin9 svsmm. Tho OX'ers dream 

©TRIO R1000 £285.20 

Th<I roceiver that revOlurlon.sed short wave 1is1en1ng 
Full 30 band col/Grage 200f<Hz to30MHz SSB/ CW/AM 
Both dignal and analogue readouts a1e provided 
together with 230V or 12V de opera1t0n facrll1res Trio 
cnginooring ot ns bo$t and at o very comcxmiivo puce. 

2m P<••mpfifrer 
l'Ocm pre-amplifier 
2 40MHz 11<0.ampl~ier auto switch•ng 
2-40MHz pre-ampl~rer 
PA3 mllliarure 2m pre-amplrlrer 
PA70 mmiarure 70cm pre·ampldrer 
Z Match Aerial tun unit 1·8 30MHz SOOW 
EZITUNE Aerial tuning aid 
IAMBIC Keyer 
2 METRE PORTABLES 
SB2M 2m SSS poruiblo 
AR245 2m FM synt~izod handhold, SW 
AR24S carrying case 
AR245 OPtional helical 
AR245 12V DC car adoplor/chorger 
VHF/ UHF MONITORS 
TM56B FM Scannor 4 + 12 ctlDnnels 
Sound Air 008 8 channel FM monitor 
Sound Air M161 16 channel FM monitor 
MFOO:l Marine or Amateur< 3 FM brood. 
BEARCAT 220FB VHF/ UHF 
SX200 VHF/UHF 
SR9 Tunoable 144~148 or 156-162MHz 
AR22 2m FM pocket &yr11hasizcd handhold 
AR22 flexible antenna 
VHF/ UHF MOBILE AERIALS 

14.951 .35) 
17.73l JS) 
18.661 .35) 
11 .73l .JS) 
8.00f .35) 

10.00f .35) 
47. 1511 .SO) 
30.48( .75) 
34.!SOC .751 

99.00< 1.SO) 
178.00<1.SOI 

4.10( .SO) 
4. lot .SO> 
4.10( .50) 

79.00(n.c.> 
69.00(n.c.I 
69.00(n.c.I 
85.00(n.c. I 

258.00!n.c.) 
240.00(n.c.> 
46.00(n.c.I 
83.00(n.C.) 

3.00ln.c.> 

ASP201 2m t wave with bose 3.60( 1.25) 
ASP2009 2 S/Bth wave wi1h baso 9.is.2.001 
ASP3009 2m 5/ 81h wave with base 9.7512.001 
ASP462 70cm co-linear with base 8.is. 1.25J 
Magnetic base adaptor 8.50( .75) 
ASP577 2m S/8th wave 14.96(2.00) 
ASP667 70cm co-linear 17.95(1.2.SI 
ASPM125 27MHz ~ wave 18,50(2.00> 
MagnotJC base adaptor 8.50( .751 
ASP ·no hole' boot mounr ad;Jptor 3.7Sf .SOI 
2NE 2m 7/ 81h mobile whip 13.00(2.001 
RG4M Base tor above aerial 3.!SOC 75> 
GSS Heavy duty gutter/boot mount 3. 151 .SO> 
MBS Magnetic mount with Sm coax 7.9511.00> 
lOSE 28MHz whip 1·72m Jong 11.50(1.25> 
15$E 2J MHz whip 1·72m long 11.50<1.251 
20SE 14MHz wll<p l·nm long 13.80(1.251 
WELZ PROFESSIONAL POWER/SWR METERS 
SP200 1·8 150MHz 20W 200W lkW 49.951n.c.) 
SP300 1·8-500MHz 'l<NV-200W lkW 69.96fn.c.I 
SP400 130-SOOMHz 5W-20W lSOW 49.95 (n.c.) 
SHORT WAVE LISTENER AERIALS 
3-JOMHz lnven ed "l" 
3-JOMHz Broad band dipole 
Mosrev ROS all·band dipole 

9.9511.00) 
29.00f 1.001 
40.00l l.001 

$ TRIO TS130S £491.05 

Base 01 mobile 1hts solid suuo HF transcoivor covers 
eight bands SS B/ CW with o genuine 100 wons output. 
No tune up, IF tuning and spcoch processing ore just a 
few of Its teaturos. 12V de opero1lon with full digital 
display plus OP•ional PS30 lo• 230V AC opero~on 

©TRIO TR9000 £345.00 

--- -----
-·-·-~ ~· ~7"'"V 

' '-" -·-.. --:!...-- .. - ~ . . ) .'. ) ' ~ - . ·- .... 
An aH mode 2 rrtetre transce.wr that servos 11te dual roll 
of mob<le •nd base smion. Features rnch1cle dig•t•I 
readout. 12! or 25ltH1 s1eps In FM, frve memorros band 
scanning and a 101 morel Send for cOloured loaflo1 

MONDAY - SATUROAY9 5.30 WATERS & STANTON ELECTRONICS 

AIR BAND PORTABLE MONITORS 
(see el•o VHF/ UHF Moniton1) 
SHARP FX213 tunoablo receMlr 
INGERSOll MW/ FM/Airband monitor 
RS17 Tuneable • 3 Xtal conuolled chan's 

NAIGAI 
&:X1iN POP 2m ampmier 

MISC STATION ITEMS 
SEIF 13•8V 4 amp AC power supply 
PS 125 6 amp AC powe• supply 
EK1 21 Ketsuml Electronic Keyer 
E KM 12 Matching side tone monitor 
CW2A gonorol purpose rnorse oscillator 
Tolograph CW key !manual! 
YW3 Twin SWR/Pwr/ Fleld strengrh merer 
MF210 Self powered 2M FM monitor 
FX1 d /I s tation w/ motor 700kHz-250MHz 
DM801 700kHt 250MHz dip motor 
Stotion log books 
12 BY7 A driver volvos 
G146B/ S200tA P.A. valves 
6JS6C P.A. Valves Matched ooirs 
PL259 plu9s 
PL259 reducers 
S 0239 chassis sockets 
PL2S9 joiners 
N. Plugs Sliver platod UR67 
N. Plugs. S•lver plated UR43 
4 pin mlc plugs 
3 pin mic plugs 
6 pin mic plugs !FOK 7501 
3 pin chassic socket 
4 pin chassis socket 
BNC plugs (bayonotl 
Pen Cell Ni·cads IHP7 size) 
C~r lighter plugs 
UR67 cable SOil per metro 
UR43 cable SOil per metro 
S core romor cable per metre 
Bl40X balun SOil 
3 core rotator cable. Pe< moue 
Fenile r.ngs 11 * diameter 
Mosley aerial fnsulators 
KX2 SWl aonal tune1 O·S-30MHz 
APM 1 Audro Poak and notch fitter 
llP3A TVI high pass fil ler !UHF T.V.) 
Drake TV3300 lP low Pass Filter 
Shuro 4440 high imped4neo dGSk mic 
Shure 201 high Impedance hand mic 
Trio HCM1 0 Digital World Clock 

13.50( .75) 
12.951 .75) 
49.50( .75) 

429.00!n.c .I 

22.9611 .50> 
28.00!2.00) 
29.00< .75> 
10.951 .SO) 
6.961 .SO) 

10.50( .75) 
11 .501 .SO) 
12.96( .50) 
28.00< 1.00) 
51 .7511 .00> 

1.96( .SO) 
2.75( .SOI 
8.70( .SO) 
9.96( .SO) 

.63(n.C.) 

.17(n .c.1 

.60( . 10> 

.861 . 10) 
2.00(n.c.> 
2.00fn.c.I 

.85( . 10) 

.851 .101 
1.00< .10) 
.8St . IOI 
.85( .10) 
.90( .05) 

1.20( .061 
.561 .101 
.691 .101 
.231 .051 
.30( .05) 

11.251 .35) 
.221 .06) 
.35( .051 
.30( .05) 

29.90(1.SOI 
33.00(1.00) 

3.!SOC .SOI 
18.40(1.20) 
27.ti<Ml.SOI 
11.75(1 .001 
56 .. 20( 1.SOI 

$ TRIO TR2300 £166.75 

KING OF THE PORTABLES! 

~TRIO TR7800 £268.00 

Tho latest Trio 25 wan FM 11ensceivet with a host of 
f eatures that makes mobile operating a real pleasure 
8uilt·in koVp<ld. digital readout. 14 memories - the list 
of foaturos " endloss Send • SAE tor full details. 

WARREN HOUSE, 18/20 MAIN ROAD. HOCKLEY, ESSEX Telephone 107021206835 
EARLY CLOSING WED I .OOpm 

Telex897406 
RETAIL CALLERS PHONE ORDERS ACCESS BARCLAYCARD MAIL ORDER 

AGENTS:-G3PWJ 1038441 7TT78 G3WRA (04321 67864GW8THL105642153839 GM3GRX 10324124428 
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Closed Wednesday, but use our 
24-hour Ansefone service. 

112 

LICENSED CREDIT BROKERS 
•Ask for written quotation 

INSTANT HP FOR 
LICENSED AMATEURS 
AND 6-M ONTH NO-INTEREST 
HP TERM S AVAILABLE 

CnKiit urd saks by telaphono 

RADIO COMMUNICATION Februarv 1981 
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AMATEUR ElECTRONICS UK 
KEEP AHEAD WITH VAESU 

FT902DM 

YES INDEEID. WHEN YOU BUY YAESU MUSEN 
EQUIPMENT YOU ARE BUYING THE VERY 
LATEST THAT TECHNOLOGY CAN OFFER IN THE 
FIELD OF AMATEUR RADIO AND THIS MONTH 
WE FEATURE BRAND NEW MODELS FROM 
YAESU WHICH INCORPORATE THE NEW WARC 

BANDS 

THE FT-901DM HAS LONG BEEN CONSIDERED THE ULTIMATE IN HF TRANSCEIVERS AND NOW THE NEW FT·902DM MAKES ITS 
APPEARANCE, BRINGING ALL THE SUPERB FEATURES FOUND ON THE 901 AND GIVING THE ADDED BONUS OF THE NEW 
BAND FACILITIES. NO OTHER EQUIPMENT AVAILABLE ON THE MARKET TODAY CAN OFFER YOU THE PERFORMANCE OF THE 
902DM-JUST LOOK AT THE FOLLOWING CONDENSED SPECIFICATION: 

FT-902DM SPECIFICATIONS 
GENERAL 
Frequency coverage: 

1 · 8- 2·0MHz, 3·5- 4·0MHz, 7 · 0-7· 5MHz. 
10·0- 10·5MHz, 14·0-14· 5MHz, 18·0- 18·5MHz, 
21 ·0- 21 · 5MHz, 24· 5-25.0MHz, 28·0- 29·9MHz 

Power requirement s: 
AC 100/ 110/ 117 / 200/ 220/ 234V, 50/ SOHz; DC 
13· 5V, negative ground 

Power consumption: 
AC 117V: 70 walls receive (45 watts HEATER 
OFFI. 320 watts max transmit; DC 13·5V: 5A 
receive (1 · 1A HEATER OFF!, 21A max transmit 

Size: 342tW) x 154(H) x 324(0) mm 
W eight: Approx 18kg 

TRANSMITIER 
Emission: 

LSB, USB, AM, CW, FM, FSK 
PA input power: 

SSB- 180 watts PEP 
CW- 180 wa tts DC 
AM, FM, FSK-80 wans DC 

Carrier suppression : 
Bener than 40dB 

Unwanted sideband suppression: 
Better than SOdB@ 1,000Hz 

Spurious radiation: 
Better than 40dB below rated output 

Transmitter frequency response: 
300-2,700Hz ( - 6d8l 

3rd order distortion products: 
Better than 31dB below rated output 

Stability: 
Less thon 300Hz drift from a cold start; less than 
100Hz drih over a 30 minute period after warm· up 

RF negative-feedback: 
6dB at 14MHz 

Modulation type: 
SSB - balanced modulator; AM - ampli tude 
modulation of a low power stage; FM - variable 
reactance frequency modulation, maximum 
deviation :i:5k Hz 

Antenna output Impedance: 
50- 75 ohms unbalanced 

Access or attractive H .P. terms 
readily available for on·the· 
spot t ransa ctions . Full 
demonstration facilities. Free 
Securicor delivery. 

THE BRAND NEW FL-2100Z LINEAR 
AMPLIFIER, MATCHING IN STYLE OF 
COURSE TO THE FT-101ZD and FT-902DM, 
AND NOW INCORPORATING THE NEW 
WARC BANDS ALSO. 

FL-2100Z .... 

M icrophone impedance: 
500- 600 ohms {low impedance) 

RECEIVER 
Sensitivity: 

O· 25µV for SIN lOdB 
Image reject ion: 

1·8 21MHz- be11er than 60dB; 28MHz-beuer 
then 50d8 

IF rejection: 
Better then 70dB 

Selectivity: 
WIDTH control at "O" 
SSS 2·4kHz 1- 6dB). 4· 0kH t ( - 60d8); 
CW / FSK (with optional CW rilter Installed! 
0 ·6kHz ( - 6d8), 1 ·2KHz l - 60d8); AM (with OP· 
tional AM filter Installed) 6kHz { - 6d8l , 12kHz 
( - 60d8); FM 12kHz I - 6dB), 24kHz ( - 60dB) 

Passband tuning: 
Continuous from 300Hz to 2 · 4kHz 

Audio output: 
Be"er than 3 watts @ 10% 
THO. audio output impedance 4 16 ohms 

HOW TO REACH US !EASY PRIVA'FE PARKING ON OUR 90ft FORECOURT) 
FROM SOUTH ANO EAST. W e are located approximately 1wo miles from Junc1ion 5 o f 1he M6 from which folio•~ signposis to Birmingham. Within! 111110 tu rn rlghl at Clock Garage arld psocced 
towards city. After one mile look for uafilc lighrs at Fox & Goose and lmme<1ia1ely over 1htl lights mke ml'lf" left lork lnio Alum Rock Road. W e ore tocarcd one milo from rhis poirn 
FROM NORTH. Leave M6 at Junction 6 (Spaghettil and follow left fo•k down to rraffic island benealh mororwav complex Take 1hhd 1uming o ff to Lichfield. One rrnfe lurrher on lollow A4040 10 
the right and within 100 yds veer again to the right, approximately one m1lo turthe1 on brings you to 1hu f ox & Goose. Tlfm rig/ll and see preceding directions. 
FROM THE WEST AND SOUTH WEST. Follow MS then M6 to Spaghetti Junc1lon (see above!. Alrerna1ivoly leavo MS ar junc1lo114 or 3 and proceed 10 Inner ring road. Turn Sourh on ring road 
and leave on A47 (East}. We arc located three miles (1om tt1is point. 

Hours: 9.30- 5.30 Continuous including Saturdays-Early closing Wednesday, 1 p .m. 
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AMATEUR ElECTRONICS . UK 
AEUK- Your number one source for YAESU MUSEN 

YAESU FT-101ZD (WAAC) 

HERE IS THE BRAND NEW FT-101ZD WHICH NOW 
COMES COMPLETE WITH THE NEW WAAC 
BANDS AND RETAINS ALL THE SUPERB 
FEATURES WHICH HAVE MADE THIS THE 
FINEST VALUE FOR MONEY HF TRANSCEIVER 
EVER AVAii.ABLE TO THE DISCERNING 

AMATEUR 

Negative-feedback : 6dB @ 14MHz 
Antenna output impedance: 

FT-101ZD SPECIFICATIONS 

Size: 345(W) x 157(H) x 326(0) mm 
Weight: Approx 15kg 

50 75 ohms unbalanced 
M icrophone Input impedance: 

500 600 ohms 

RECEIVER 
Sensit ivity: 

TRANSMITTER 0·25µV lor SIN l OdB (SSB/ CWI 
GENERAL PA Input pow6r! O•Si;V for SIN 10dB (AMI 
~requency coverage: 180 watts DC fSSB/ CWJ, 50 wans DCIAMI Selectivity: 

160m 1·8 2·0MHz, 80m 3·5 4·0MHz. 40m Carrier suppression: 2·4kHz at 6d8 down, 4·0kHz at 60d8 down 
7·0- 7·5MHz. 30m 10·0 10·5MHz, 20m Be11er1han40d8 (1·66shapefactorl:Coniinuouslyvariablebe· 
14 ·0 14·5MHz. 17m 18·0 18·5MHz. 15m Unwanted sideband suppression: iween 300 and 2,400Hz (- 6dBJ; CW lwith op· 
21 ·0- 21 ·SMHz. 12m 24·5-25.0MHz, 10m Bener than 40dB@ 1,000Hz. 144MHz 1ional CW filter onsialled); 600Hz al 6dB down. 
28·0 29·9MHz Spurious radiation: 1·2kHz al 60dB down. 12: 1 shape facrnr) 

Operating modes: Bener than 40dB below rated output Image rejection: 
LSB. USB, CW, AM Third order distortion products: Beuer than 60dB 1160 15 me1res); 

Power requirement s: Beller than -31dB Beuer 1han 50d8 (10 metresl 
100/ 110/117/200/ 220/ 234 volts AC, 50/ 60Hz; Transminer frequency response: IF rejection: 
13·5 volts DC (with op1ional OC·OC converted 300 2,700Hz ( - 6dBI Bener 1hen 70d8 (160, 80, 209 lOml; 

Power consumption: Stability: Better 1han 60dB (40m) 
AC 117V: 75VA receive l65VA HEATER OFFI, less than 300Hz in first JO minutes alter 10mon Audio output inpedance: 4- 16 ohms 
285VA transmi1; DC 13·5V: 5·5 amps receive warmup; less than 100Hz after JO minu1es over Audio output power: 
( 1· 1 amps HEATER OFF). 21 amps transmit any JOmin period 3 watts@ 10% THO (into 4 ohms) 

LAST BUT NOT LEAST. HERE IS THE VERY LATEST IN RECEIVERS BY YAESU MUSEN - THE BRAND NEW FRG-noo WHICH SETS 
NEW STANDARDS FOR GENERAL COVERAGE RECEIVERS, AND HAS FEATURES NOT FOUND ON ANY COMPETITIVE PRODUCT 

REGARD LESS OF COST. THIS IS TRULY A NEW BREAKTHROUGH IN RECEIVER TECHNOLOGY. 

A NEW BREAKTHROUGH IN RECEIVER TECHNOLOGY! 
Frequency coverage 150KHz- 29·999MHz 

The exciting new FRG-nOO GENERAL COVERAGE RECEIVER from 
YAESU MUSEN, the world's largest manufacturer of Amateur Radio 
equipment, will satisfy the demands of the most critical Short Wave 
Listener or Licensed Operator with its superb performance and incred· 
ible speci fication - just consider the following details: 

MODES: CPU Digi tal Clock and Timer. 
AM !fitted Narrow, Medium and Wide State·of- the·Art Noise Blanker. 
Filters) . USB. LSB, CW and FM. FM Squelch Control. 
Memory option with 12 channels and Mains or Bat1ery operation. 
automatic band selection. Digital and Analogue read-out. 

FOR FULL DETAILS OF THESE NEW AND EXCITING MODELS. SEND TODAY FOR THE LATEST YAESU CATALOGUE 
AND LEAFLETS. ALL YOU NEED TO DO TO OBTAIN THE LATEST INFORMATION ABOUT THESE EXCITING 
DEVELOPMENTS FROM THE WORLD'S NO. 1 MANUFACTURER OF AMATEUR RADIO EQUIPMENT IS TO SEND 36p IN 
STAMPS AND AS AN ADDED BONUS YOU WILL GET OUR CREDIT VOUCHER VALUE £3.60- A 10TO 1 WINNING OFFER 

AGENTS: NORTH WEST- THANET ELECTRONICS LTD. GORDON. G3LEQ. KNUTSFORD 105651 4040. 
WALES & WEST - ROSS CLARE. GW3NWS. " GLENVIEW" NEWPORT ROAD. MAG OR. GWENT 106331 880 146. 

EAST ANGLIA- A MATEUR ELECTRONICS UK-EAST ANGLIA, DR T. THIRST (TIMI G4CTT. NORWICH 06925 865 
NORTH EAST- NORTH EAST AMATEUR RADIO. DARLINGTON 0325 56969 

SOUTH EAST- AMATEUR ELECTRONICS. UK - COASTAL, CLIFTONVILLE, KENT 
KEN MclNNES. G3FTE. THANET, (0843) 291297, 9 a.m .- 10.30 p.m . 
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RadioShack Ltd for Amateur Radio 

!:'.!I 

BEARCAT 220FB 

SCANNING RECEIVER 

THE SCANNER WITH 

THE GREAT 

REPUTATION 

TRIO'S ENTIRE RANGE 

OF HF, VHF & UHF 

EQUIPMENT WITH ALL 

THEIR ACCESSORIES 

DRAKE 

TR-7 TRANSCEIVER. 

R-7 FULL COVERAGE 

RECEIVER 

AND ALL ACCESSORIES 

THE LATEST FROM THE 

FAMOUS FIRM THAT 

HAS CONTRIBUTED SO 

MUCH TO AMATEUR 

RADIO 

HUSTLER * HY-GAIN * TEN-TEC * MACROTRONICS * AVANTI * COE* HAL 
J -BEAM * FOK * KOK * TRIO * TRS-80 

for details send 15p stamps or 4 international reply coupons 

DRAKE * SALES * 
RADIO SHACK LTD. 

SERVICE 

188 BROADHURST GARDENS. 
LONDON NW6 3AY 

!in Acco1111 No. 588 7151 Teleitione 01-624 7174 Clliles: Radio Shack, NW6. Telex: 23718 

• • e r . 1 • ' I -VISA 
~,- , 

RADIO COMMUN/CA T!ON February 1981 



,,;t""'- "'~":_,, Whether you are just starting, taking an RAE course, 
~~~~;;.~~· just licensed, or an old·tlmer, SMC.have something for 
'"'"""'-""-·-~ you. Check out the new FT720 prices below and en· 

q uire about our sale items: FRG7000 and pre-WARC 
models of the FT101 and 901. Remember- our Yaesu 
prices INCLUDE A TWO·YEAR WARRANTY land as 
Yaesu Musen UK Distribut ors our guarantee is factory­
backedl. include manufacturers serial numbers; and 
Include Securlcor Delivery of major Items. 

We take ACCESS and BARCLAYCARD over the 
'phone, provide HP written quotations, upon applica-
tion and offer a FREE FINANCE SCHEME on many ... 
regular priced items and have branches and agents i~m· " 
conveniently situated across the country - plus the ~ 
biggest mail order department right here in Totton. ._ 

HF EQUIPMENT 
FT7B 
FT7B 
YC78 
FP12 

FT101Z 
FT101Z 
FT101ZD 
OIG101Z 
DCT101Z 
FV101Z 
FV901DM 
YD148 
Y£7A 
XFl9HC 
XF8911CN 
fQl02 
YR901 
YK901 
MODR901 
60MAR901 
YVM1 
FV901l2l 
430V107V901 
50V107V901 
70V107V901 
YD901P 
YD901 
PAN0901 
SP901P 
SP901 
R2100Z 

FT707 
FT707S 
Fr107 
FP707 
FC707 
FV707DM 
MR7 
MMB2 
FR8707 
Xfll9HC 
XF89HClll 
YM34 
YM35 
YMJ6 
YM37 
YM38 
FTV107 
FTV107(21 
144V107V901 
50V107Wl1 
430V107V901 

T llnlCllivw 1 OW 
Trwaiv• 1 OOW 
Poww Sllpply 
Antennl T 111er 
lliglcllVfO 
Ride Uni! 
Motile llllCket 
Switching Box 
CW Filer &OOHz 
CW Filer 35011z 
Desk Microphone 
T111ing~ 
Noise c.ICll Mic 
Ra Microphone 
Desk tllling Mic 
r-ertormme 
T-ertor cw 2m 
2mModule 
&mModule 
70cmModule 

Netlnc VM 
E E 

346.96 399.00 
59.00 67.85 
68.00 7810 

425.00 488.75 
495.00 569.25 
75.00 86.25 
30.00 34.50 

106.0D 121.90 
203.00 233.45 

16.65 19.15 
5.00 5.75 

20.00 23.00 
20.00 23.00 

110.00 126.50 
369.00 424.35 
100.00 115.00 

9.00 9.20 
15.00 17.25 

124.00 142.60 
229.00 263.35 
153.00 175.95 
60.00 69.00 
75.00 86.25 

263.00 302.45 
230.00 264.50 
45.00 51.75 
45.00 51.75 
25.00 28.75 

315.00 36215 

460.00 529.00 
395.65 455.00 
95.00 109.25 
70.0D 80.50 

162.00 186.30 
1100 14.95 
14.00 16.10 
19.00 21.85 
20.00 2l00 
20.00 23.00 
16.35 18.80 
11,00 12.65 
10.35 11.90 
5.35 6.15 

19.65 22.60 
96.00 11D.40 

180.00 2D7.00 
88.00 101.20 
60.00 69.00 

153.00 175.95 

FT107 
FT107M 
DMST107 
FV107 
FC107 
FP107E 
FP107 
FTV107 
FTV107(2) 
144V107V901 
50V107V901 
430V107V901 
SP107P 
SP107 
XF89GA 
XF89HC 
XFl9HClll 
VM34 
YM35 
YM36 
YM37 
YM38 
FT902 
fl902DM 
fl902D 
fl902DE 
fMV901 
KEYTS01 
MEMT901 
DCT901 
FV901DM 
FC902 
YR901 
&0MAll901 
MODll901 
YVM1 
YK901 
FTV901l21 
430V107Wl1 
50V107V901 
70V107V901 
Y0901P 
YD901 
PAN0901 
SP901P 
SP901 
R2100Z 
MM81 
YP150Z 
YH55 
FP.i01 
DTR24D 
FP12 
FP4 

T rwaivw 119111 
Memory Module 
Externtl VfO 
Antnll T""' 
PSU/Spubr 
~1112VPSU 
Tnmvenorf'nme 
r-enor clw 2m 
2m Module 
6m Module 
70cm Module 
Sjiellcer clw pitch 
Extlmll .... 
AM Fitw 6kltz 
cw Fiter 600llz 
cw Filer 350ttz 
Omit Microphone 
Tril!IMic. Rsl 
Noise cancel mic 
Fist Microphone 
Tiiiing Mic. Desk 

Tnmceiver Dlhae 
Tnmceiver 
TrallCeivtr 
FM Module 
Keytr Module 
Memory modWe 
'"-kit 
Symhllized VfO 
An1ema Tllllf 
CW/Rm Reeder 
lnn/\Modkll 
VHF MotillDr 
Video Monitor 
CW/Rm Keybosd 
Tl'lllSVlltor c1w 2m 
70cmModule 
6m Module 
4m Module 
Moritotlcope clw pm 
MonitorlCOpll 
Pw\ldailtor kit 
Sjlellcer clw pllch 
Sjiellcer extemll 
lilw Aqiifiw 
'UtWnll' Brldcet 
Poww-llold 
llNdphanes 
low Pm Filer 
lkmtz time clodc 
12APSU 
4APSU 

Nltinc VII 
E £ 

600.0D 690.00 
76.65 88.15 
80.00 92.0D 
89.0D 102.35 
93.00 106.95 
85.0D 97.75 
96.00 110.40 

180.00 207.00 
88.00 101.20 
60.00 69.00 

15100 175.95 
50.00 57.50 
24.00 27.60 
20.00 23.00 
20.00 23.00 
20.00 23.00 
16.35 18.80 
11 .00 12.65 
10.35 11.90 
5.35 6.15 

19.65 22.60 

695.00 799.25 
630.00 n4.50 
620.00 71100 
2lOO 26.45 
18.00 20.70 
71.00 81.65 
28.00 32.20 

2D3.0D 233.45 
110.00 126.50 
369.00 424.35 

15.00 17.83 
8.00 9.20 

124.00 142.60 
100.00 115.00 
229.00 263.35 
153.oo 175.95 
60.00 69.00 
75.0D 86.25 

263.00 302.45 
230.00 2&4.50 

45.00 51.75 
45.0D 51.75 
25.00 28.75 

315.00 362.25 
16.00 18.40 
7l00 83.95 
8.65 9.95 

19.35 22.25 
22.35 25.70 
68.00 78.20 
36.00 41.40 

SWLCORNER 
FRG7 £199 inc. 

O· 5-30MHz General Coverage Rueeiver. 230V 
ac. 12V de. + Battery pack . AM/ SSB 

FRG7000 £259 inc. 
0·25-30MHz General CoVGroge Receiver. 230V 
ac Timer. Oigluil, AMI SSB 

FRGnoo £309 inc. 
0· 15-30MHz General Coverage Receiver 
AMI SSB/CW/FM (Memory Vors;on C3891 

VHF EQUIPMENT Net inc VM 
FT202R E E 
FT21l2JI Hllllhld 1w &al 94.78 109.0D 
YMZ.4 Ext Spelbr/mic 14.65 16.85 
NC1 Mllina dwger 16.65 19.15 
PA1 12V 11.nwy Elminllor 16.65 19.15 
FLC1 HD l.eld!er C.. 18.00 20.70 
Xt* Xt* Slodi (Plirl 4.35 5.00 
NICDS "AA" sin !imnA (Eechl 0.87 1.00 

FT207B 
FT207R Hmllleld 121kllz Syn#I 169.57 195.00 
NC1A MlinaDwger 16.65 19.15. 
NC2J3 ftsl Dwger/Elim9IMM 34.50 39.68 
NC3A Deluu Dwger/BminMor 37.00 42.55 
NC9 SmlllDwger 6.65 7.65 
NBP9 MCd pltlc 14.65 16.85 
FlC2 HDLNlherC.. 18.00 20.70 
FBA1 e.ttwy Dwger/ldlpmr 2.35 2.70 
PA2 12V BMtery BlminltDt 14.65 16.85 
YM2A Ext Spukwlmic 14.65 16.85 
FT225 
fl225R Tl'llllaiver iNtinlodl 452.17 520.00 
FT226RD Tl'llllaiver 2m lliglcll 491.30 565.00 
MEMT225 MemoryMGGM 80.00 92.00 
DIST22!i Digital Dilpllry ... SO.OD 57.50 

FT227 
FT227RXS Tx/Rx 2m clw _.... 250.00 287.50 
FT227RBST Tx/Rx 2m clw Sl9PPlf 245.00 281.75 
FT480R 
FT480R 2mSSllJfMJCW 312.17 359.00 
FP80 Po-Sllpply 51.00 58.65 
FT720 
FT720R Control Box 104.35 120.00 
S72 Switching Box 48.70 56.0D 
ms Ex18nliDn Cllile 2m 20.00 23.00 
E72l Ex1llllian Cllile 4m 24.35 28.00 
720RV lledr2m 10W 115.65 133.00 
720RVH lledr2m25W 124.35 143.00 
720RU lledr 70an 135.65 158.00 
MMB3 Mou11lng llllCket 4.35 5.00 
FT780 
FT780R 70cm SS8/FM/CW· TBA 
FPBO Poww Sllpply TBA 
CPU2500 
CPll2!iOOR Tx/Rx2m25W 273.91 315.00 
CPU2500RS1 Tx/Rx 2m 25W ltlp 300.00 345.00 
CPU2!iOORS Tx/Rx 2m 10W 252.17 290.00 
CPll2!iOORSt Tx/Rx 2m 10W step 278.26 320.00 
CPU2500RK Tx/Rx 2m 25Wkey 286.97 330.00 
CPU2500RKSt T x/Rx 2m 25W keybp 313.04 lli0.00 
CPU2500RKS Tx/Rx 2m 10W by 265.22 305.00 
CPIJ2500RKSSt Tx/Rx 2m 10W keystep 291 .30 335.00 

~;,~,~ SOUTH MIDLANDS COMMUNICATIONS LIMITED 
S. M. HOUSE, OSBORNE ROAD. TOTTON, SOUTHAMPTON, 504 4DN, ENGLAND 

Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegram: "Aerial" Southampton 

G-GW-Gl-GM-GJ AGENTS LEEDS CHESTERFIELD WOOD HALL-SPA 
Stourbridge G3ZUL 1038431 5917 

S.M.C. (Leeds) S.M .C. (Jack Tweedy) LTD S.M .C. (Jack Tweedy) LTD Edinburgh GMBGEC (0316661 2420 
Tendragee Gl3WWY (07621 84()66 Colin Thomas. G3PSM Roger Baines. G3YBO Jack Tweedy. G3ZY 
Bangor Gl3KDR (02471 55162 2!fi1 Otley Road. 19 Chetaworth Road, 150 Horncaatla Road, 
Pon1ybodkln GW3TMP UXlS2871 846/ 324 Looda 16. Yorkshire. Chaaterfleld. Derbyshire. Woodhall Spa, Uncolnahire. 
Swan1ea GW8EBB (07921 872526 Leeds 105321 782326 Chaaterfleld t02A81 34982 Woodhall Spa (06261 62793 
St. Saviour GJ41CD 106341 28788 9- 5.30 Monday- Saturday 9 5; Tueadey-Saturdey 9- 5: Tuaa- Set I + appolntmantsl 
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~ VERSATOWER 
TELESCOPIC & TILTOVER 

RADIO TOWERS 
Twelve years of continuous develop­
ment has produced a range of over 60 
models, all of which, being made in 
England, conform to the current B .S.S., 
requiring minimum designed wind 
speeds of 85mph and up to 117mph. 

Before purchasing a Tower, we strongly recom· 
mend consulting one of our engineers for advice 
regarding the most suitable combination for an 
installation. It would be incorrect to nominate a 
specific headload as this is dependent upon load 
distribu1ion, geographical location and siting. 
25-120ft, post, base plate, wall, fixed base or 
mobile (on high-speed trailer) versions. 20ft sec· 
tions ( FB version does nor tilt over). 
Supplied complete with all Tower section(s), 
Luffing Gear Mount, Guys, Head Unit, 
Winch(esl and Telescopic Gear. as appropriate 
for any particular model. 
Alternative head unit or winch(esl may be 
specified at order time. Standard item will be 
credited in full. 
STANDARD TYPES HEAVY DUTY 
Post mourlling Post MOl.llling 
13M21lP25 25' £2!i9 16M20P40 40' £525 
13M20P40 40' £J55 16M20P60 60' £595 
13M20P60 so· £429 18M20P80 80' £899 
13M2llP80 ~· fB15 16M20P100 100' £1,079 
Fixed e.. Fixed Bae 
13M20FB25 25' £175 16M20FB40 40' £420 
13M20FB40 40' £269 16M20f8SO so· £490 
13M20FB&O 60' 04!! 16M20f880 80' £765 
13M20FBal 80' £735 16M20FB100100' £939 
Sodtet Types Sodtet Types 
13M20Sf'25 25' £299 16M20SP40 40' £579 
13M20SP40 40' £329 16M20SP60 so· £S49 
13M20SP60 so· £475 16M20SP80 80. £955 
13M20Sl'80 80' £859 16M20SP100100' £1,140 
a- plet9 e.. plet9 
13M208P25 25· 005 16M20BP40 40· £545 
13M20BP40 40' £399 16M20BP60 so· £619 
13M20BP60 so· £475 16M20BP80 80' £919 
13M20BP80 80' £859 16M20BP100100' £1.100 
Wll MOl.ll1ing Wiii MOl.ll1ing 
13M20W25 25' £209 16M20W40 40· £429 
13M20W40 40' 005 16M20W60 60' £495 
13M20W60 60' 079 Mobile Type 
Mobile Type 16M20M40 40· £1.795 
13M20M25 25' £1,395 16M20MSO so· £1,875 
13M20M40 40' £1,520 16M20M80 80. £2.280 
13M20MSO 60' £1.615 16M20MIOO 100· £2.355 
13M20M80 80' £2,025 
'T' Series Towers l20' SllClionsl 
13M20T85 85' ID.000.00 13M2DT120 120· £0.000.00 

'30ft' : 10ft SECTION 
" MINITOWER" 

Capable of supporting a HF beam or 
several VHF Ants . Tho head unit ac· 
captl 2· tuba and provides for B-1!1!=.--­
rotator. Operation is easy with single 
winch system. 

10M10P30 Port !11CU1t 005 
10MIOW30 Wal mo..n ILG1013W exlrl) £295 
10MIOBP30 Base Pl.le !HO Bolts exlrl) £325 
10MIOFB30 Fixed Ii.- (HO Bolla exlrll £285 
NB .~ ARE BUDGETARY AND 

EXCLUDE VAT 
DELIVERY EXTRA (iistance dependent) 

G HANSEN 
IN LINE POWER/SWR BRIDGES 
P.E.P., R.M.S. 1 ·8-440MHz 
The Hensen range covers 20 quality models 
with top-of-the-line the FS710. These are flat 
frequency response, peak envelope power and 
R.M.S. In-line wattmeters with many novel 
features. Most notable being the 'power in­
dependent' SWR scale-no forward power 
calibration knob, just direct reading SWR. 

GET THE HANSEN HABIT TODAY! 

FT710; 
PEP 
AUTO-SWR 
RMS LEVEL 
FS710 £68 

~ 
FS50Q £53 

FS7111H: 1 ·8-60MHz. 15, 150. 
l·SkW 

FS710V: 50- 150MHz. 15. ISOW 
V.S.W.R: 4:1 and to 20:1 
Accuracy: o!:7% of FSO 
Impedance: 50-52 Ohms 
Connectors: SOZl9 
Power: 240 Volts AC 50Hz 
Weight: 3·1bs 11 ·5Kgsl 
Size overall: 8 x 4x5i" 
Size Meter: 2 x 31• 
Time Const: PEP follow 4 second 

FS300M f27 LEVEL RESPONSE. POWER & SWR 

~ 
FS301M 1·8-30MHz 20. 200W 

~ ~ 
FS301MH 1·8-30MHz 200. 2lt.W 
FS302M 50- 150MHz 20. 200W ate . Power ;:10%. SWA 1:1-3:1 :!:3% 
Size: 6! x 2i x 41" 

WIDE RANGE POWER & SWR 
SWR3S 3·&-150MHz 20 & 2.00W 

I • 
Power RMS x 10%. . SWR 1:1-3:1 

:¥Ct _ Power Max: ;gi,: ~~~~~~z 
• Size: 6 x 21 x 2r. Antenna/switch 

SWR508 f20 TWIN MITTR. RELATIVE POWER 

'
~iiiiifiliiiiiiijjjl. SWRSOB 3·&- ISOMHz Scaled lkW [; • ·~;1 Power RMS x 20%. SWR 1:1-3:1 Iii _ Power Max: HF lkW 1:1. 300W 3:1, 

• - Size: 6 x 2j x j7~. ~tho Air' LEO 

NB: PRICES fXWl.llE VAT 115%1 
BUT INCLUDE POST AND PACKING 

@ SMCHS 
INTERCHANGEABLE ELEMENT 

MOBILE ANTENNAS 
SMC HS Mobile antennas. tabulated below. 
feature an in-built Pl.259M connector which 
mates with the S0239M of the cable assembly 
(fits a i" hole In car body or the cast chromed 
gutter mount) or the magnetic base lrecom· 
mended for smaller antennas only) , This ar· 
rangement is ideal for easy removal (element 
change, car wash and anti-vandal) , tests and 
portable operation. 

MODE1. BANO GAIN TYPE POWER LENGTH 

20SE 14MHz (ill 100W 1·72m 

15SE 21MHz (ill 130W 1·72m 

lOSE 28MHz (tll 100W 1·27m 

4E 70MHz OdB tA lflJW 1·03m 

2VF 144MHz 3dB ~.I. flJW HJ6m 

2NE 144MHz 3dB IA 1flJW 1·30m 

78F 144MHz 4·5dB i.I. 100W 1·75m 

78B 144MHz 4·5dB tA lflJW 1·72m 

258 432MHz 5·5dB 2x 1.1. 100W 0·94m 

358 432MHz 6·3dB 3 x a.1. 100W 1·36m 

BALL FOLD BASE COIL 
PRICES 
20SE [12,00 
I SSE £10.00 
lOSE £10.00 
4E £6.50 
2VF £9.00 
2NE £5.50 

BASE BASE °FOLDED0 

COIL COIL 

,, ' ~ ( ... 
'--

I ,, 

-

MAGNETIC 
BASE 

STATE (= 
:z~ 

78F £10.00 
788 £11.00 
258 £10.00 
358 £12.50 

Models havo either o locking 
lold·over joint (for easy garage 
entty) or an in ·buih ball (in case 
the cable assembly is fitted 
askew). 

The cable assembly (SOCAI is 
availeb1o in two vorsions - 4 or 6 
moues of cablo. The magnetic 
base SMCSOMM is also supplied 
complete with 4m of RG58/ U 
cable. 

The i's aro particularly recom­
mended as tho actual system 

SMCSOMM gain. If the antenna Is poorly 
L--------' shed, is usually very substantial. 

CABLE 
ASSEM BLY 

I 
SMCSOCA 

GUTTER 
MOUNTING 

--. 
" ~~ 

SMCGCD 

PRICES 
SOMM T.B.A. 
SOeA £3.00 
SOCAL £3.35 
Geo £3.00 

CARRIAGE 
Complete 
antennas Cl .00, 
or ro. 50 for ac· 
cessories. 
quantity. 

any 

NB~ PRICES EXCLUDE VAT 115%1 
CARRIAGE EXTRA AS INDICATED 

SOUTH MIDLANDS COMM UNICATIONS LIMITED 
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m1<Dl<I KYOKUTO 
SYNTHESIZED 
TRANSCEIVER 

144MHz - 25W - 12t/25kHz 

KDK2025 
* Custom designed microprocessor control 
* 25kHz and 12·5kH z synthesizer steps!! * 'Instant QSY', 10 times rate button 
* 25 Watts of reliable RF output 
* Band scan between any 'easy set' limits 
* 10 write-in non-volatile memory channels * Memory scanning with hold facility 
* Standard ± 600kHz or any repeater split 

The KOK FM2025E is a 12V de two·metre FM transceiver for mobile or base 
. station use. Although feature packed. operational ease is assured by use of a 
"custom microprocessor". 

Digital frequency synthesis provides full band coverage in 12·5kHz or 25kHl 
steps. " Single knob" frequency selection is by an optically coupled encoder. A 
dialling speed switch (increases tuning steps) facilirares rapid QSY's. 

A 10 slot memory with Ni-Cad back·up. provides 10 simplex lwirh :i:600kHz 
shift) and/or 5 semi ·duplex channels, making the 2025 as easy ro use mobile as a 
crystal controlled transceiver. One memory is semi·dedicared to "priority" and 
programmable when the 2025 is dial controlled. 

The 2025 embodies the besr non-lockout scanner. It sciins occupied or empty 
channels and a flick switch enables Immediate transmission. The scanner works 
on the memories and across any selected ponion of rhe band !scan limits are 
defined by rwo of the memories). 

Dual gate UHF MOSFETS in the RF and mixer provide superior inrermodula· 
tion performance with high sensitivity maintained over the band by auto-varicap 
tuning. A monolithic crys1al filter in the first IF and a 15 pole ceramic filter in the 
second provides excellent selectivity. 

The single conversion transmiuer uses a balanced mixer and a VCO on rhe 
signal frequency (directly modulated for superb FM! and a hybrid power module 
for 25W (or 3W) RF. The PA is impervious to breakdowns under infinite VSWR . 

Necessary con trol funct ion instructions are programmed in to the 
microprocessor i1self. But by re-arranging a diode matrix. the lower frequency 
transceive limit, the higli frequency receive limit and the high frequency transmit 
limit may be altered to allow for changes of band plan or locar.ion. 

Switchable auto-tone·burst, RF a11enuator. squelch. microphone, 
microphone clip, power lead. mounting bracket. handbook are, of course, part 
of the package. 

"What's the cetch?.. 00 Noner· Compare the specifica1ions, the 
features. the construction, the quality and the price. 

f 225 INC. VAT AT 15% 
INC. SECURICOR 

The 2025 is available from the importers or selected dealers 

ffillCROWAVE 
moDUlES lTD 

L144/25 £51 

L144/40 £67 

• L 144/100 £124 

• L432/20 £67 

L432/50 £103 

L432/ 100 £198 

S' 
T28/144 £86 

~ 
-~ 
T144/28 £86 

tii.i1 

2 METRE, 25W LINEAR AND PRE AMP 
1W drive. (e.g . FT202RI lOW out, 3W drive (e.g. 
FT207RI 30W out. RF sensing with override. 
lOdB pre amp gain. Around 2·8A at 13·8VDC 
!@25W I . 

2 METRE. 40W LINEAR AND PRE AMP 
10W drive (e.g. FT480R) 40W output. RF sens· 
ing with override. lOdB pre amp gain . Around 5A 
at 13·8VDC (@ 40WI. 

2 METRE, 100W LINEAR 
10W drive, OOW minimum ( 100W typical) output 
Thermal and VSW shutdown. Excessive and 
reserve polarity protection 12A max . at 13·8VDC 
l@OOWJ. 

70 CMS 20W LINEAR AND PRE AMP 
3W drive (e.g. FT404Rl for 20W output RF sens· 
ing with override. 12dB pre amp gain. About 3A 
at 13 · 8V (@ 20W). 

70 CMS SOW LINEAR AND PRE AMP 
10W drive (e .g. FT780RI for SOW output. RF 
sensing with override. 10dB pre amp gain. 
Around SA at 13·8VDC (@ 50Wl. 

70 CMS 100W LINEAR 
10W drive for 100W RMS output ( - ldB com­
pression). Thermal - VSWR - Excessive voltage 
and reverse polarity protection. 20A@ 13·8V for 
100W . 

10 METRE, 10W TRANSVERTER 
10W on 10 meters output. from 2 metres. 2dB 
noise figure. RF sensing. 30mW or 10W drive 
(c/ w 15dB pad). 

2 METRE. 10W TRANSVERTER 
lOW on 2 metres from 10 metre source 
5-500mW (on board attenuator) . Current 2· lA 
peak, 0·3A quiescent. 

T432/28$ £129 70 CMS TRANSVERTER !SATELLITE! 
~ l OW on 70 ems from 10 metres (5- 500mW 
~· drivel. Dual crystal local oscilla tor chain, for 

'W'?q/ 2MHz offset (434 upl. 

T432/ 144R £16070 CMS TRANSVERTER !REPEATER! 
lOW on 70 ems from 2 metres. 110 watt drivel. 
Double conversion. Dual crystal local oscillator 
chain for 1 ·6MHz offset. 

T1296/ 144 £160 23 CMS 1 ·3W TRANSVERTER 

Ii 
l ·3W on 23 ems from 2 metres (5- 500mW or 
10W drive). 2·9dB Noise figure . 
T1296/ 144LN 1·5dB NF at £175. 

PRICES EXCLUDE VAT (15%1 P&P £1 .50 WORLDWIDE 

,,. r ft )''' - ~ --
SOUTH MIDµNDS COMMUNICATIONS LIMITED 

~. , 
~:·1 \ \.' ~ -... ___ __ ~:;,,.'I J S. M . HOUSE, OSBORNE ROAD, TOTION, SOUTHAMPTON S04 4DN, ENGLAND 

Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegram: "Aerial" Southampton 
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2rn LINEAR AMPLIFIERS 
12V SSBI FM, Low noise P<O-amp 
B10860Wout lOV\ldrive £106.00 
83018 lfl:!W out 'XJW drive £142 .. 60 
81018 160W out tOV\I drivo £166.00 
RC1 Remote unit, 18' cable £16.00 

HF/VHF SWR METER 
Twin Meter. 3·5 to 170MHz. 
SWR calibrated to 3: 1. 50 
ohms. Relative Power. S0239 
oockots 
T3-107L ..•• (p&p £0.60! £10.30 

COAX SLIDE SWITCH 
2 limos 1 In 2 out. Ganged 
lromovablal. 50 ohms. S0239 
socke1S 
lWS220 ..... (p&p £0.401 £9.36 

POWER SUPPLY 
12V DC regulated supply. 240V 
50/ 60Hz input. 3 amps cont. 5 
Amp peak. 3 >< 4! x6•. 3j(b 
ODR123C . Wost free) £13.66 

DUMMY LOAD 
52 ohms. lkW lor Jmin. 300W 
continuous. Oil lilied, 1·2:1 
VSWR @ 500MHz 
SMCDL 10001p&p £1.951 £34.815 

RF SPEECH PROCESSOR 
Audio to audio via SSB, Bar 
LED display of clipping 4-pln 
socket c/w power unit 
SMCSP4 . •• lp&p£1.00J £60.00 

COAXIAL RELAYS 
50 ohms. lkW PEP @ 30MHt. 
SOdB Isolation@ 1GHz. 0·2dB 
Joss@ O·SGHz. 
CX5200 3 "N" connectorsC18.00 
CX530D 2BNC + 1 N ... £18.00 
CX6400 3 BNC •... .. .. £18.00 

~MHz COUNTER 
100kHz· 30MHz, to 10Hz. 
12VDC. 5 off 7 sogmont display 
RT750 •• ••• (list £44.00) 08.26 

HAND MORSE KEYS 
HK7031 ·0kg731841 t54mm £16.66 
HK7040·9kg 73/84/154mm . . £11.30 
HK706 O· Sl<g 50176/lSOmm . •. £8,66 
HK808 Marble baso • •..••• . • £32.36 

SINGLE PADDLE KEYS 
lkg 64. 84. 154mm 
MK701 ABS base ...... £16.66 
1·2kg 38, 80, (103 x 168Jmm 
MK7112 Marble base •• • . • £17.66 

ANTENNA COUPLER 
3· 5-JOMHz. R & X tune & 
bandswitch. 200V\I RMS @ 00 
ohms. 20 & 'JSJIN FSD, SWR to 
10:1 
LAC896 •. •• Ulst £92.001 ffi.39 

OSCILLOSCOPES 
10mV-50V / cm. lµS - lOOmS/ crn . 
Always calibrated. Good trig. 
CS86MHz Single .••• . • £162 .. 00 
CS10 lOMHz Dual • ...• £219.00 

SOUTH MIDLANDS 
SMC FOR ALL YOUR STATION ACCESSORIES 

-

70cms LINEAR AMPLIFIER 
46W out. lOV\I drive. 12VDC. 
AN modes: RF switching- c lw 
mounting bracket. Full band 
coverage wl1hou1 runing. 
Size 2; x Six 74" 
APB67A .. (~I ( 102.291 £88.09 

HF/VHF SWR METER 
1 ·8-150MHz, 10 & lOOV\I FSD 
power. VSWR calibra1ed 3: 1. 
Field strength measuromont. 
S0239 connectors. 50 ohms. 
J0110 . . . . . lp&p £0.91)) £10.70 

COAX SWITCH 
50 ohms 2 in 1 ouL Shorting 
type. 60dB@ 300MHz isolation. 
S0239's. Low VSWR . High 
power. 
SMCS2 .•..• (p&p CO. 701 £6.96 

POWER SUPPLY 
12V DC @ 200mA. 240V 50Hz. 
1·8m cord wi1h 2 •1mm plug 
(+Vo cenue). 4·5 x 7x60cms. 
250gms. 3 pin 13 amp style. 
P12ll02 • (p&p CQ.601 £4.36 

HF BALUN 
1:1 Ratio. 3-40MHz. S0239 
Socket. SJ x lt" D. 7; oz. 
'"Hang up type" High power 
H10 ...•..... I Post froel £8.70 

CRYSTAL FILTERS VF & TF 
For FTIOl Mkl through FT101E. 
Centro frequency 3 · 18MHz. Widths: 
0·35 or 0·6 or 12kHz. 
6 polo • • . .••. . .•• . .•.. . ••.• £17 .00 
8 pole . .... . .. ... . ..... .. . . £19.00 

COAXIAL RELAYS 
50 ohms. 160W PEP @ 200MHt. 
1·5:1 VSWR @ 1·5GHz. 0·2d8 
loss & 40dB isolation @ 0· 5GHz 
CX120ACebleentry .£7.66 
CX120P PC mount .£7.66 

500MHz COUNTER 
500- 50MHz- 200mV RMS. 
ro.-0·5MHz--50mV RMS. 
12V DC. 6 off 11mm digits 
MMD0601600ip&p£0.50J £60.00 

BUG KEY 
Manual seml·au1omatic 1·2kg 
60, 75, t75mm. Adjust speed 
and tension 
BK100 . . .. ............ £15.00 

RF NOISE BRIDGE 
~ 1- lOOMHz resistsnce to 250 

ohms. Xe 10 150, XI to 150 
&· ohms. 

MFJ202 ...•..••...•••. £43.30 

'1JXJW ANTENNA TUNERS 
18010 IL+ lC • • •••••••••.•• £25.00 

9001L + 2C •.. ••• . • ••.. . • £33.36 
901 inc4:1 balun .. .. •• . .•. £41.70 

• 

VHF CONVERTORS 
15mm Models stocked o.g . 

;-::; MMC:I0/ 28 • ..•. (p&p C0.501 £2.4.25 
MMC144/28 .•• . lp&p £0.501 £24.25 
MMC432/28/ S . (p&p £0.501 £30,36 

I t :1JI 

• 

2m LINEAR AMPLIFIER 
160W out. IOV\I drive. 12VDC at 
eround 18A. RF or manual swit· 
ching, SSB and FM. Excotlent 
heat ainklng, ovor temperature 
trip, etc. 
PA16/180BL . .. ...... £171.30 

VHF/ UHF SWR METER 
Power IOV\I on 50, 144. 432MHz 
VSWR. ~librated 10 3:1 50 
ohms. Detachable RF· head/ 
Indicator unit 
UH74 •• •• •• lp&p £0.601 £12.66 

COAXIAL SWITCHES 
High quality rotary units, earths 
unused posts. Skeleton S0239s. 
KSW3 1 in 2 out. • .. •• •• £10.30 
KS23 1 in 3 out .. • . .•••. £19.36 
KS24 1 In 4 oot (illus) .•.• £25.66 

DUMMY LOAD 
'XJW peak, 15W continuous. 
Loed mounted on Pl.259 !UHF 
malo) connector. Low VSWR on 
145MHz 
Dl.20 •..••.•• lp&p £0.35) £4.36 

FM BOOSTER 
88-lOllMHz FM band pre-amp • 
TYP't.'llly 20dB gain, with 4·5dB 
notso figure. c /w flying leeds 
(t.'lr plugs) 
T203 ...... .. . !list £8.91 I £6.96 

CRYSTAL FILTERS VF & TF 
Cantre freq; 9MHz or 10· 7MHz. 
Width: 0·6 or 2·4 or 12kHz /specify 
CF. aw and poles! 
6 pole . . . .. . .......... .. ... £16.00 
8 pole . . . •.. . . . .........• .. £18.00 

• 

MULTIMETER$ 
20K ohms/volt.1000X ovorload 
on ohms. Plug in range solection 
80 Microtest 40 ranges £18.60 
880G "Supe( 48 ranges £24.60 
880R 'Super' 80 rongos £32.00 

I 

[{) t> ~ o _~Jl 

DIGITAL MULTIMETER 
1- 1000 scala. 10Mfl. AC 
IV/ mA) DC (V/ mA!. Auto zero 
and polarity. 
MEli21 •... . (p&p £0.50108.28 

SQUEEZE KEYS 
1· lkg 33. 75, (88 x 145Jmm 
MK703 Silvor ABS ..•• • . £17 .00 

0·7kg 56, 71. 129mm 
MK706 Marble base ..•.. £14.66 

MICROPHONES 
202 Hi z. cer. nciM cancl .. £17.36 
401A Hi?, mag .. ...... : c1J.66 
444 Des!<, HI z . . ..••.... £28.00 

'JOOW ANTENNA·TUNERS 
940 SwitChlSWR . •. . •• ••.•• £58.30 
941 B Switch/ SWR/ Balun ... £66.66 
943 Balun 4: 1 .... . .. .. ... .. £50.00 
944 Switch/ Balun .. . ...... . £58.36 

LIGHTNING ARRESTORS 
Spark typo. Adjustable gap, 
Line fining. 
SMC8116 SOZlS/ PL.259 ••• £2.96 
SMCM7 2 o ff S0239 .. •• . £2.96 

PRICES DO NOT INCLUDE VAT (15%)-CARRIAGE (PLUS VAT) AS INDICATED 
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SM C FOR ALL YOUR ANTENNA REQUIREMENTS ..... - -:?--:;?=:=-;£-;:~ ~ / 

HF ANTENNAS VHF ANTENNAS CABLES & CONNECTORS R .F. ANTENNA PARTS 

GEM QUAD PRODUCTS HIOOAKA VHF ANTENNA COAXIAL 60 OHM CABLE IMeueal ANTENNA WIRE tin meuesl 
G02E 2 Elo antonna c1i..oo L T606 S0-500MHz log £75.95 URM95 Solid cenue 2·3mm C0.20 CUl4SWG Hard Drawn Copper C0.15 
G03E 3 Ek! antonna [187.00 JAYBEAM 4 METRE UR43 Solid cenue 5· Omm co .. 20 CUl~WGIOBHD Coppei 40m coil C08 
G04E 4 Elo ontonna C2~.oo 4Y/ 2M Yagi, 4 element [18.00 UR76 Stranded 5·0nvn C0.22 CU14SWG132 HO Copper 33m coil CS.87 
GOCK 1 Conk~ 1 eto C63.00 PMH2/ 4M Harness, 2 way [10.60 RG58U Swndecl 5·0nvn C0.22 CU7/029H Hard Drawn Suand C0.16 
GOCK2 Con kit 2 eto C125.00 JAYBEAM 2 METRE RG213 Low loss 10· 2mm C0."8 CUJ/036 CAD Copper Strand C0.22 
GOSPIDER Centre piece 1:26.25 H0/2M Halo. head only 0 .96 UR67 Low loss 10·2mm C0.62 CU7/()44 CAD Copper Strand C0.29 
GO SPIDER SP<eadef arm Cl.85 HM/2M Halo. with most [4.70 COAXIAL 75 OHM CABLE IM•tretl CU/TEA CU/Tetylene Braid C0.14 
HV GAIN HF ANTENNA UGP/ 2M Ground plane 01.80 307EP Economy tYPO C0.16 CU7/ 029S Soft Copper Strand to.15 
12AVO Vertical 10 20m £37.60 C5/ 2M Colinear glass fibre £38.60 UR70 Str8ndod 5· 7mm to.24 BALUN TRANSFORMER 
14AVO/ WB Vertical 10 40m C62.60 LR1/ 2M Colinear atuminium C21 .00 UR39 Modium duly 7·8mm C0.36 BN86 HY·Gain I to I £1360 
18AVT/ WB Vertical 10 80m £76.00 SY/2M Yagi, 5 elemeni Cl.80 UR57 Low loss 10· 2mm C0.67 HIQI Van G0<den 1 to 1 C8.70 
14RMO Rool mount kit £19.60 8Y/2M Yagi, 8 element [12.60 BALANCED TWIN CABLE IMetresl H104 Von G0<den 1 to 4 TBA 
18V Vertical 10 80 £27.80 10Y/ 2M Long Yogi 10 ele £27.00 302 75 Ohm Light duly C0.14 DIPOLE CENTRE PIECE 
18HT " HY Tower" C225.00 14/2M Lo::\' Yagi 14 elo 09.00 306 300 Ohm Ribbo<I C0.15 CCJ2BNC Standard c/w fittings £4.35 
103BA 3 Elo Yagi !Om £51 .00 OS/2M Yog, 5 ovor 5 slot £17.60 2X21 240 Ohm Dual foam C0.11 CCJ2U HF Standard c/w fittings (4.35 
IOSBA 5 Elo Yagi 10m £92.00 D8/2M Yogi, 8 over 8 slot C23.60 BNC COAXIAL PLUG 60 OHM CCJIN HD rype c /w fittings C8.25 
153BA 3 Elo Yagi 15m £62.75 PMB10/2M 10 Ele parnbeam £32.00 UGSB Strondod 5·5mm C0.64 CCJl UHF HD type c /w fittings £6.35 
lSSBA 5 Ele Yagi 15m [117.60 PMB/ 14/ 2M 14 Elo P-Oraboam 09.00 UG959 Lurge Typo 11 •2mm £2.60 AJU POlyprop. clamp & lug co.es 
203BA 3 Ele Yagi 2ll<TI £117.60 Q4/2M Ouad, 4 element £20.00 BNC COAXIAL SOCKET 60 OHM PARCT Porcelain " T" shaped CQ.48 
204BA 4 Ele Yagi 20m £166.00 0612M Oued, 6 olomoni £27.30 UG90 Standard, 4 hole C0.66 INSULATOR END STRAIN 
20SBA 5 Elo Yagi 2Qln £206.00 5XY/ 2M Yagi, 5 ele crossed £19.80 UG1094 Nut fi•ing 1yPO co.62 SMCP2 Polypropylene 3· C0.37 
402BA 2 Elo Yogi 40m (158.00 8XY/ 2M Yagi, 8 ele crossed £24.70 UGB9 C8b1o ond 5· 5mm C0.82 PORCJ Porcelain r £0."8 
DB10/ 15A 3 Elo 10 15m £116.00 10XY/2M Yagi, 10 ele cross £32.80 BNC COAXIAL COUPLER 60 OH M SMCP1 Polypropvleno 8·5" £1.85 
THJJNR 3 Elo 10 ~ [113.60 PMH2/C Harnoss clrcular £16.60 UG914 Back 10 back femalo co.93 EGJB Porcelain Egg 1 ·5" C0.35 
TH2MK3 2 Elo 10 20m [ 109.75 PMH2/2M Harness. 2 way C8.60 UG491 Back 10 back male C0.93 EGGS! Porcelain Egg 2 · 1" £1.85 
THJMKJ 3 Elo 10 20m £157.00 PMH2/2ML Horness, 2 way £9.60 UG274 " T" 2 female 1 male £1 .44 LIGHTNING ARRESTOR 
TH5DXX " Thunderbird 5" £178.30 PMH4/ 2M Hornoss. 4 way £20.10 SM83FBNC Rustloss Jmm/D 1!;6n £18.30 SMC566 Spark S0239/ PL259 C2.60 
TH60XX " Thunderbird 6" £206.00 JAYBEAM 2M/ 70CM UG306 Elbow mole/female Cl .62 S MC567 Spark S0239/ S0239 C2.60 
HYOUAD 2 Ele Quad (169.00 X6/2M /X12/70 6 elo 2, 12 ele. 70 03.50 8NC CABLES 60 OHM NSK7S G<os discharge type £7.35 
BN86 Balun ferrite 1: 1 £13.60 JAYBEAM 70CM BNC188NC 1·5' RG58 BNC onds C2.22 LAI Gas discharge 1YPD 09.60 
LAI Lighting arrestor 09.60 C8/70 Collnear. vert. £43.60 BNC38BNC 3· 0' RG58 BNC ends C2.30 WIGHTRAPS lper palrl 
JAYBEAM HF ANTENNA 08/70 Yagi, 8 over 8 £18.00 BNC36CROC 3· 0' RG58 BNC clip C2.17 IMXST Standard IWhitel £5.25 
VR3 Vort. 10 <Orn l;J.4.00 P8M18/ 70 1e ~10 11<1rtlltam ~00 UHF COAXIAL PLUG IMXH P High Power !Bluel Cl.40 
TBJ 3 Ele 10 20m (135.00 MBM48/70 Multi. 48 ele £25.00 PL259 Std. fype 11·2mm C0.48 IMXTB Tap Band spacesavor £9.40 
MINIBEAM ANTENNA MBMBS/70 Multl. 88 elo £34.20 PL259P Push on 11·2mm C0.69 

RIGGING AND FITTINGS C4 Ven. minroturo C<U.15 BXY / 70 Yagi, 10 ele X £29.70 UG175 Reducer S·Omm (0.12 
H01 " Mino" quud C83.85 12XY/70 Yagi, 12 ele X £36.80 UG176 Reducer 5·6mm C0.12 BRACKET. STAND·OFFS (palral 
MOSLEY HF ANTENNA PMH2/ 70 Harness 2 way £7.40 PL259R Raduoad 5· Onvn C0.58 W12 12· c/ w 2" U bolts £6.60 
TA32JRE 2 Elo beam £78.0Q PMH4/ 70 Harness 4 way £15.70 PL259A °"'xe 11 ·2mm C0.98 W18 18" c/ w 2• U bolts £8.60 
TA33JRE 3 Ele beam (116,00 JAYBEAM 1296MHt PL259B De lu•e type 5·0mm C0.98 W21 21" c/ w 2· U bolts £8.75 
T A33JRHPE 3 EJe c/w balun £132.00 D15/23 Yagi, 15 ove1 15 £29.60 PL259SS Soldorless 11 · 2mm C0.66 W21HD 21· HD c /w 2· U £10.95 
Mustang 2 2 Ele beam (117.00 PMH2123 Harness 2 way £22.10 PL259SL "Soldortoss" 5·0mm C0.66 W24 24" c/w 2' U bolts £11.60 
Mustang 3 3 Elo beam [145.00 SMC VHF ANTENNA PL259E Angle type 5·0mm C0.83 0 SHACKLE, pin size 
ROS Oopole l\am £35.00 GP2U Ground plane (4,35 Pl.259M Mollie rype standard C0.66 DS6 6mmWI galv C0.24 
SWL7 Dipole B.c . £35.00 SMC-HS VHF ANTENNA PL259PM Panel mount 4 hole to.93 DS8 Bmm (,\ • 1 galv C0.28 
SMC TRAPPED DIPOLE SMCGDXI $>-480MHz 3dB~ £36.00 UHF COAXIAL SOCKET DS10 IOmm (j") 981\1 C0.36 
SMCTD/ S Standard 14swg 1:26.60 SMCGDX2 50-480MHt 3dB! L41 .70 S0239F Standard 4 hole Ii• C0."2 DSll llmm fl. ·1 galv C0.54 
SMCTD/HP Ho power 14swg £29.60 SMCVHFL 66 520Hz R• only £14.65 S0239F31000 4 Hole p1fe Ag plate C0.64 DS13 1Jmm1n ga1• C0.63 
SMCTD/ P Portablet 1n1 02.60 SMCGP144W2m Colinear 6dB £21 .70 S0239T 2 H o1e fi• ing type C0."2 GUY ROPE (metres) 
SMC.HS ANTENNA SMCGP432X 70cm Colinonr 7dB C24.35 S0239NI Nu1 Ii• ln11de type C0.51 HTS3 HT steel JmmD 1 x 19 C0.19 
SMCHF5V Vor1icol 10 80m £35.00 SMC· HS MOBILE ANTENNA S0239NO Nut fox ouiskle type to.61 HTS4 HT steel 4mm0 1 x 19 C0.24 
SMCHF5R Rad~! kit loaded £25.66 SMC2HPL Helicol 2m PL259 £3.00 S0239E Froe anglo type 6·0mm CO.BS HTS5 HT steel 5mmD 1 x 19 to.28 
G WHIP HF MOBILE SMC4E Elo 70MHz H £5.60 UHF COAXIAL ADAPTORS HTS6 HT steel 6mmD 1 x 19 C0.36 
Tribander Antenna 10 2Qln C21.60 SMC2E Ele 144MHz I A [6.50 PL2SB Back 10 bock femulo £0.79 X150 Rusq,roof 3mm0 
LF40· 160 Loading cool each £5.70 SMC2NE Ele 144MHz tA £7.60 PL274 Beck to back chassis C0.93 1!;6n [16.30 
LFWHIP T oloscopo whop £2.90 SMC2VF Ele 144MHz IA Cl.00 PL258M Beck 10 back mole (1.20 FE7X18G100 G<olv 7 x 18G 100ft [4.40 
Multlmobilo Antenna 10 20m £25.00 SMC78F Ele 2m. !A 'fold' [10.00 M359 Elbow male/fomalo C0.93 FE7X18G300 Galv 7 x 18G 300f1 £12.60 
MM4Q.160 Loading coil oach £5.70 SMC78B Elo 2m. lA 'ball' [11,00 M358 "T" 2 female 1 mole £1 .20 TPS3 Torylene 3mmD £0.08 
MMWHIP Toloscopic whip C2.90 SMC2SB Elo 70cm 2 x lA col £10.00 MJS8AF "T" 3 female Cl."8 TPS4 Tery1one 4mmD co.12 
Flexiwhip Antennu 10m £16.00 SMC35B Elo 70cm 3 x U col £12.50 M4SB " X" 3 female 1 rNrle £1.85 TPS6 Torylono 6mmD C0.17 
FF1 5 160 Loading coil uach £5.70 SMCGCD Gutter clip adjust CJ.00 UG2S6 UHF socket/BNC plug CU3 TPS8 Terylene 8mmD C0.29 
GW BASE Boso S1ondord CJ.90 MX913/ M Dusi Cover C0.40 UG273 UHF plog/BNC socl<et (1 .63 GUY STAKE 
HY GAIN MOBILE ACCS. S MCSOCA Cobio Assem 4m CJ.00 SO/ FP UH F socko1 / F plug C0.60 GS18 18" " T" section £2.66 
415 Bumper strap CI0.80 SMCSOCAL Cobio AMom 6m £3.35 S0/ 35 UHF scl<t 3·5mm jack £0.69 GS27 -zr " T" section £3.75 
499 Body mounl £10.80 SMCBSD Bumper strnp £6.70 UHF CABLES GS36 36" " T" sec1ion £7.75 
511 Spring H.O. £9.50 S MCllBM Colinear 11 /B.1 C24.65 PL36PL 3·0' RGSB Pl.259 ends £1.61 GUY TENSIONER 
417 Spring medium [8.20 SMC·HF PORTABLE ANTENNA N COAXIAL PLUG 600 OHM RS100X5 100 x 5mm pressed C0.75 
S MC- HS MOBILE S MC2HPL Helical 2m PL259 £3.00 UG536 Small type S•6mm C2.35 TPR933 115x 8mm 14·5") £1.65 
SMC20SE Ela 20m 1 · 72m (12.00 S MC2HBNC Helical 2m BNC £3.85 UG21 S id. fype 11 •2mm Cl.16 RS150X10 150x 10mm 1s·1 £3.85 
SMClSSE Ele 15m 1· 72m £11 .00 SMC6P2TBL Telescopic PL £3.00 N COAXIAL SOCKET 50 OHM MAST FITTING 
SMClOE Elo 10m 1· 27m £10.00 SMC6P2TBNC Telescopic BNC £3.45 UGSB Smndard 4 hole fix £0.82 SMCMP3 Guy plato 3 hole 2· to.96 
SMClOSE Elo 10m 1· 72m [11 .00 TELAWAND/432MHt QUAD LOOPS UG1052 Froo cable end 5· 5mm C2.49 S MCMP4 Guy plate 4 hole 2· £1 .66 
SMCSOCA Cal>lo assembly £3.00 12 olo 15·SdB 7.9· £44.96 UG23 Freo cable end 1 Imm £1."8 S MCMBJ Guy band 3 hook 2· £1.15 
SMCGCD GuHor clip CJ.00 18 olo 18· 0dB 11 · 5' £59.35 MX913 Dust cap metr;c C0.35 SMCB4 Guv band 4 hook 2· £1.66 
MX913/ M Oust cover C0.40 25 Ole 20 ·SdB 16• 1' £82.35 MX913 Dull cap with chain C0.40 S MCMCl Cop. C<ISt alloy 2" £1.85 

S MCBPl Base plate 2" £3.40 

* ALL PRICES EXCLUDE VAT (15%) AND CARRIAGE * 

--~-:_.. SOUTH MIDLANDS COMMUNICATIONS LIMITED 
S. M . HOUSE, OSBORNE ROAD, TOTTON. SOUTHAMPTON, S04 4DN, EN.GLAND 

Tel : Totton (0703} 867333. Telex: 477351 SMCOMM G, Telegram : "Aerial" Southampton 

AGENTS LEEDS CHESTERFIELD WOODHALL SPA G3ZUL Brian Slourbrldge !038431 6917 
S .M . C . (Leeds) S.M.C. (Jack Tweedy) LTO S.M.C. JJack Tweedy) LTD Gl3KOR John Bangor 102471 1161&2 

GM8GEC Jeck Edinburgh (031Ml5) 2A20 Colin ThomH, G3PSM Roger 81lne1, G3YBO Jeck Tweedy. Q,3zy 
G13WWY Mervyn T1ndregff 107121 640668 257 Otley Rood. 79 Chataworth Ro•d. 160 Homcutle Road. 
GW3TMP Howarth Pontybodkln f0315287) 846/324 Leeds 18, Yorkshire. Chea1erfl1ld. Derbyahlre. Woodhell Spa. Uncolnthl re. 
GWBEBB Peter Sw1n1e1 107921 872525 leeda !06321 782326 Chellerfleld 102481 34982 Woodhall Spa (0626) &2793 
GJ41CO Geoff 105341 28788 $-5.30 Monday-Sa1urday 9-6: Tueaday· Seturday 9-6: Tuee-Sel I+ eppolntmentaJ 

RADIO COMMUN/CATION February 1981 121 



COUNCIL 

President 
B. O'Brien, G2AMV 

Executive vice-President 
J . Anthony, BSc, MIETE, G3KOF 

Immediate past-President 
P. Balestrini, TEngtCEI), MITE, G3BPT 

Honorary treasurer 
P. F. D. Cornish, FCA. G3COR 

Ordinary members 
E. J . Allaway, MB, ChB, MRCS, LRCP, G3FKM 
J . Bazlev. G3HCT 
R. Bellerby, MA, BSc. FBIS, G3ZYE 
D. S. Evans, PhD, BSc, FIM, G3RPE 
K. A. M . Fisher, TEng(CEI), MIPRE, G3WSN 
G. R. Jessop, CEng, MIERE, G6JP 
D. M. Pratt, BTech, CEng, MIEE. MIERE. G3KEP 
G. M . C. Stone. CEng, FIEE, FIERE, G3FZL 

Zonal members 
Zone A. J. Heathershaw, G4CHH (Mrs) 
Zone 8. J . Anthony, G3KOF 
Zone C. D. J . Andrews, G3MXJ 
Zone D. L. Hawkyard. G5HD 
Zone E. R. G. Barrett, GW8HEZ 
Zone F. W . F. McGonigle, Gl3GXP 
Zone G. G. I. Knight, GMSFFX 

REGIONAL REPRESENTATIVES 
Region 1- W . M . Furness, G3SMM 
Region 2- D. Smith. G4DAX 
Region 3- H. S. Pinchin, G3VPE 
Region 4- M . Shardlow, G3SZJ 
Region 5- R. E.G. Kendall, GSBNE 
Region 6-F. S. G. Rose, G2DRT 
Region 7- D. A.G. Pedder. G3LFX 
Region 8- D. N. T. Williams, G3MDO 
Region 9- H. W . Leonard, G4UZ 
Region 10-P. Jones. GW4HAT 
Region 11- P. H. Hudson, GW31EO 
Region 12- F. Hall, GMSBZX 
Region 13- A. B. Givens, GM3YOR 
Region 1.4- C. W . Tran, GM3WOJ 
Region 15-1. Kyle, GISAYZ 
Region 16- M. S. Appleby, G3ZNU 
Region 17- H. G. Cunningham, GSFG 
Region 18- W . Ricatton, G4ADD 
Region 19-R. J . Broadbent, G3AAJ 
Region 20- B. L. Goddard, G4FRG 

HONORARY OFFICERS 
Audio tape and slide library co-ordinator 
D. Simmonds, G3JKB 

Awards managers 
hf- P. Miles, G3KDB 
vhf- Jack Hum, G5UM 

Emergency communications manager 
P. Balestrini, G38PT 

HF manager 
E. J . Allaway, G3FKM 

Intruder Watch organizer 
S. Cook, G5X8 
Observation Service organizer 
D. M. Pratt, G3KEP 

Microwave manager 
D. S. Evans, G3RPE 

Slow morse practice transmissions organizer 
M. A, C. MacBrayne, G3KGU 

Telecommunications liaison officer 
R. F. Stevens, MBE, G2BVN 

Trophies manager 
P. A. Miles, G3KDB 

VHF manager: K. A. M . Fisher, G3WSN 
Video tape and film library co-ordinator 
J. Anthony, G3KOF 

Correspondence to RRs and honorary officers should 
be addressed direcrly to them (QTHRJ and not to 
RSGBHQ 
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RADIO SOCIETY OF GREAT BRITAIN 
(Limited by guarantee! 

Registered office: 35 Doughty Street, London WC1 N 2AE 
Telephone 01-837 8688. Telex 25280 fRSGBHO GI 

Founded 1913. Incorporated 1926. Member society, International Amateur Radio Union 

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

The national society representing all UK radio amateurs 
Membership is open to all those with an active interest in radio experimentation and communica· 
tion as a hobby. Applications for membership should be made to the general manager, from 
whom full details of Society services may also be obtained. 

GENERAL MANAGER AND SECRETARY 
D. A. Evans, G30UF 

ANNUAL SUBSCRIPTION RATES 

UK corporate: £12.50. including VAT 

Associates under 18: ES 

EDITOR 
A. W . Hutchinson 

Overseas: £12.50 

Family member: £5 

Students aged 18 to 25: £7.50 (Student app/icarions should give the member's age ar Jost renewal 
date and include evidence of srudent starusJ 

Associated societies: £12.50 (including Rad Com) ; £7.50 (excluding Rad Com). 

RSGB SUNDAY NEWS BROADCASTS 
These broadcasts are made every Sunday morning on hf and vhf, giving almost complete coverage of 
the British Isles. All stations broadcasting these news bulletins use the callsign G82RS. and infor· 
mation regarding them is given in the table below. 

The purpose of these news broadcasts is to provide an outlet for amateur radio news Items which, 
by vinue of their topicality or urgency, cannot wait for the next issue of Radio Communication. The 
bulletins are compiled on Wednesday mornings, and items for inclusion should reach RSGB HO by let­
ter <marked "GB2RS news"! or telephone before 10am on Wednesday. No guarantee can be given of 
inclusion, in whole or in part, of any item submitted and, once broadcast. items are not usually 
repeated. 

INTENDED RECEPTION NORMAL RESERVE 
AREA READER READER 

Frequency: 3·&IOMHz. Mode: ssb 
NE Scotland GM3HGA GM3VEY 

Frequency: 3·650MHz. Mode: ssb 
SE England G2MI G4ARZ 
Midlands G2CVV GSOZ 
SW England /Wales GSML G3JFH 
Northern Ireland Gl3GAL Gl3SXG 
NE England GSVO G3MCF 
E Scotland GM4CUZ GM4FLP 

Frequency: 3·660MHz. Mode: s.sb 
Central Scotland GM3TCW GM3ULP 

Frequency: 7·0475MHz. Mode: e.m. 
UK (from Northern Ireland) Gl3GGY Gl2DHB 
UK (from N Midlands) G3LEO G2CVV 

Frequency: 144·250MHz. Mode: ssb (horizontal polarization) 
SW from the Midlands G3BA G3KOF 
NE from S Devon G3CHN G3PBV 
NW from Manchester G3SMT G41Al 
NNW from Cleveland G4JJ8 GSFTZ 
W from Carlisle GSDVD GSOAU 
SE from Lincoln GSOFO (Vacancy) 
SW from London G3FZL/G3VAG G311A 
S from Aberdeen GM8GHV GM3ZBE 
W from Bristol G4CJZ G3Z.WY / GSNNU 
W from Bangor, Co Down Gl3TL T Gl3SXG 

Frequency: 145·525MHz. (S21) M ode: fm (vertical polarization) 
Cornwall G2ABC G3NPB 
Hampshire, north GSCKN G3PZN 
Su Holk G3ZNU G4FSG 
Leeds G3SPX GSXGN 
Co Down Gl3WEM Gl4DOR 
Edinburgh GM4EHO GM4JFS 
E Cornwail /S Devon G3ZYY G4GWJ 
Londonderry Gl2DHB Gl4AHD 
London G3FZL/G3VAG G311 A 
Birmingham G3PWJ G3BA 
Lincolnshire GSOGO (Vacancy) 
Tyneside G4FUT G3WNR 
Glasgow GM4HCO GM4CXM 
Elgin GM41LS !Vacancy) 
Southampton GSL VC G8ADM 
E Sussex coast GSSC G3ZFE 
Bristol G4CJZ G3ZWY IGSNNU 
Manchester G3LEO G3JWK 
Jersey GJSKNV GJ41CD 

LOCAL START 
TIME 

1130 

0900 
0930 
1000 
1030 
1100 
1430 

1130 

0900 
1100 

0930 
1000 
1000 
1000 
1030 
1030 
1030 
1030 
1100 
1130 

0930 
0930 
0930 
0930 
0930 
0930 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1030 
1030 
1030 
1030 
1100 
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IARU Region 1 Conference 
The twelfth triennial conference of the IARU Region I division will be 
held at the Hotel Metropole, Brighton, between 27 April and I May 1981. 
So far some 120 delegates from 32 countries have indicated their atten­
dance, together with representatives from IARU headquarters and lARU 
Region 3. 

An end-of-conference dinner/dance will be held on the evening of 
Friday I May, and there will be a limited number of places available for 
RSGB members who may wish to attend. The cost of the dinner will be in 
the region of £10. Members who would like to attend this function are ask­
ed to write to RSGB-headquarters (atlention Miss D. Beisiegel) giving 
name, address and number of tickets required. There will be no immediate 
acknowledgement of the request, but further informat ion will be provided 
at least four weeks before the date of the dinner. 

Overnight accommodation can be arranged al the Hotel Metropole, or 
alternatively at one of the numerous nearby hotels. 

Ham Radio Publishing Group 
The group has announced that Ham Radio Horizons ceased publication 
with the issue of December 1980. The reason for this is that advertising 
support for Horizons has never reached the amount which it was hoped 
the magazine would auract. Subscriptions to Horizons will be transferred 
to Ham Radio Magazine on an issue-for-issue basis for the balance of 
subscription. If you receive both magazines then your HRM subscription 
will be extended on the same basis. 

Hom Radio Magazine will have a new editor in the person of Alf 
Wilson, W6NIF, and the magazine will contain a number of new fea tures. 
Popular columns in Horizons were those by Bill Orr entitled "Ham radio 
techniques" and "DX forecaster" , and these will be transferred to future 
issues of HRM. It is planned to continue the "Questions and answers" 
feature, together with the "Owner's survey" which is compiled from 
reader responses to questions about popular pieces of amateur equipment. 
Reader response will determine the future of the articles by W9KNI entitl ­
ed " DXers diary". 

The stated intentions of the publisher are that with the combination of 
features HRM will be a most interesting and well-balanced magazine. In­
formation concerning subscriptions appear on page 180 of this issue of 
Rad Com-please note subscription requests should not be sent to RSGB 
headquarters. 

Partly because of the escalating cost of air mail postage, it has been 
decided 10 reduce the frequency of Hum Radio Report 10 fortnightly 
issues, for which the subscription (for the UK) is $35 per year. 

RAE abroad 
British subjects residing abroad who wish to take the RAE are reminded 
that it is often possible to arrange to be examined locally. 

Most British Council and British Armed Forces bases are prepared to in­
vigilate the RAE for a reasonable fee. However, it is important that the ap­
proach to the City & Guilds of London Institute is made by the official 
organization which is prepared Lo invigilate, and in good time for each 
examination. For instance, under the present regulat ions entries from 
overseas candidates must reach the C & G of LI via the invigilating body 
by 7 February for the May examinalion and by I October for the 
December examination. 

M ay 1981 RAE 
The next Radio Amateurs' Examination will take place on Monday 11 
May 1981. RSOB examination centres are again being arranged in London 
and Derby, and candidates wishing to enter at either centre should write 
for an application form 10 "The local examination secretary" at RSGB 
HQ, and enclose an sae. Early application is advised, and the final date for 
receipt of completed application forms at RSGB HQ is Monday 2 March. 
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INTERNATIONAL YEAR OF 
DISABLED PEOPLE 

The United Nations has named 1981 "International Year of Dis­
abled People", and it is hoped that amateur radio will be able to 
make a significant contribution to the objectives of IYDP because 
of the unique facilities it can offer to disabled people. 

One major contribution by the RSGB will be that of making 
available suitable literature on amateur radio to disabled people. In 
addition it is suggested that all RSGB regional and area represen­
tatives contact their local county community liaison officer and of­
fer to help or supply information to local disabled people who are 
unaware of amateur radio. 

Individually, all amateurs can help in a practical way by contact­
ing disabled people, singly or in groups, and putting them in the 
picture where amateur radio can be of help to them. 

One member has proposed an international "Weekend on the 
air" for disabled people on 1-3 August to coincide with the open­
ing of the International Sport.s for the Disabled to be held at St 
Layes College. Exeter, Devon, where the special callsign GB21YD 
is expected to be in use. 

QSL Bureau 
The following amendments should be made to the list of QSL Bureau sub­
managers published on page 51 of January Rod Com: 

G3UAA-VZZ-change of address: Mr M. J. Newton, G3UKW, 11 
Chestnut Close, Rushmere St Andrew, Ipswich lP5 7ED. 

G8UAA·VZZ. This should now read G8UAA-ZZZ; Mr C. Lennox, 
G8NVP, continues as sub-manager for this extended series. 

Ray net 
Members who wish to have an application form to join Raynet, or who 
want to be put in touch with their local group, should send a large sae to 
Graham Cluer, G4A VV, the Raynet publicity officer, whose address is 
now 12 Bingham Road, Addiscombe, Croydon CRO 7EB, marking the 
envelope "Raynet information" . 

Licence fee 
The Home Office advises that the Amateur Radio Licence fee was increas­
ed 10 £8 per year from I January 1981. The licence fee has remained un­
changed for three years, and similar increases have been made to all other 
Home Office radio licences. 

RSGB diary of events 
This diary is once again operational on the RSOB computer at HQ. Infor­
mation on all forthcoming local events such as rallies would be welcome 
for inclusion, so that all concerned can be made aware of potential con­
nicts of date. 

Part iculars of mobile rallies and special event stations for inclusion in 
Rad Com should continue to be sent, in writing, direct to the editor in 
Chelmsford. 

Stolen equipment 
From a vehicle parked in Nottingdean, East Sussex, on 3 December: Trio 
7200G 144MHz transceiver, serial number 311077. Information to Mr A. 
G. Still, tel Newhaven 4991, or Brighton police station. 

From a car parked in Leicester on I January: Trio 2200GX fm 144MHz 
transceiver, serial number 351170. modified with red I.ED backlighl to 
channel switch and filled with Ch SO, 17, 20, 21, 22, RO, 3, 4, 5, 6, 7 and 
reverse R6; 80-channel synthesizer in Eddystone die-cast box, and grey­
cased Murphy hand ptt microphone. Information to D. H. Myers, 
GSA YG, tel 0509 53984, or Leicester CID. 
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The RX80Mk2 
A 3·0 to 4 ·0MHz ssb/ cw receiver and tunable 

i.f. for a complete hf receiver 

(Part 21 

by A. L. BAILEY, G3WPO* 

This part deals with the construe/ion of the CV80 hf bands converter. 
Further parts will deal with additional modules to build a huff and puff 
type vfo stabilizer, a de-controlled rf attenuator, a mains power supply, 
vlif converters, fm i.f., and a suitable case 10 house the complete receiver. 

THE CV80 HF BANDS CONVERTER 
In order to extend the frequency coverage of the main RX80 receiver, a 
converter module with an output in the range 3·0-4·0MHz is required. 
The CVSO convener performs this function, providing extra bands, each 
I MHz wide, using the concept of a separate converter for each band. This 
approach was adopted-rather than that of a single pcb with switched 
transformers etc-in order to provide tailor-made characteristics for each 
band, and to avoid fixing the number of bands covered. 

The converter features a cascode rf stage, with age-controlled gain, 
crystal oscillator and rf tracking across the full I MHz range, com rolled by 
the main receiver tuning. Bandspreading of each amateur band al the i.f. is 
possible, as will be shown later, with the ability 10 recover the full I MHz 
coverage al any time with a single pushbuuon control. 

Circuit description 
To reduce the signal path switching requirements, which can be 
considerable with a muhiband converter, the input transformer is 
preceded by a diode switch, forward biased during operation but 
presenting a high impedance when the converter has no power applied. 
This allows t.he antenna inputs to be paralleled, the signal only reaching 
the converter lo which power is applied. A double-tuned, top capacitance 
coupled input stage (Tl, T2, C3) provides the initial selectivity; tracking 
being by padding capacitors C2,4 together with varicap diodes 04,S and 
Cl,S. Two different types of diode are used (Fig 14), dependent on the 
capacitance required for the band in use. The tuning voltage for these 
diodes is derived from the main receiver tuning control RVS, via the 
inverter circuit TR7 which provides the correct sense voltage; mid-range 
voltage being set by RVS on the converter pcb. The circuitry associated 
with TR5 is only needed on one of the converters. as its output can be 
connected in parallel with all the converters in use. 

The cascode rf amplifier TR 1,2 provides a stable low-noise 
amplification source. The input transistor TR I has a pnp bipolar 
transistor, TR6, in its source to give age-controlled gain, with the base of 
TR6 driven by the RXSO age line. The degree of control can be preset by 
RVJ. 

Output from TR2 is passed to the mixer (TR3, a dual-gate mosfe1) via 
TJ, a further tuned circui t at signal frequency tracked by C IO, 11 and 06. 
The mixer converts to the tunable i.f. of 3 ·0-4·0MHz by mixing with the 
output of an oscillator on the low side of signal frequency. The circuit is 
slightly unusual in that no fixed bias is applied to gate 2. This keeps the 
overall gain of the converter low, and assists in reducing third- and fifth­
order products from the mixer. 

Signals a1 i.f. from the mixer are developed across LJ, finally taking 
output from the converter via source follower stage TR4. Again, to reduce 
switching, outputs from all converters arc connected in parallel and taken 
to the tunable i.f .. 

The crystal oscillator TRS is fairly conventional, with L4 tuned to the 
crystal frequency; 03 assists in reducing harmonic content of the output. 
Crystals are ei1her fundamental or third overtone types, dependent on the 
frequency, and are low in frequency of the signal input. This preserves the 
tuoing direc1ion on all bands, which is necessary when using the digi1al 

•9 /\Iberia Walk, Worthing. Wcs1 Sussex BN lJ 2SG. 
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Fig 11. CV80 printed circuit board 

127 x 39mm Viewed from copper track side Materia1...1/1s" thick glass.fibre printed circuit boa.rd 

Fig 12. CV80 pcb drilling details 

Holes shown • are 0 •85mm dla 

frequency meter accessory. As top band (I · 8- 2 ·OM Hz) obviously presents 
a problem with this method, 1he ou1pu1 of 1he !MHz convener is al 
I OM Hz ins1ead, and 1his is fed to 1he I OM Hz converter and 1hen 10 1he i.f.. 

Spurious signals 
Inevitably with a low-frequency i.f. and mulliple conversion, a number of 
spurious signals are present across the frequency ranges of interest. While 
the tunable i.f. is free of such problems, a number of "birdies" appear in 
the various bands. Those within the amateur segments of the bands are 
likely to be 1he most troublesome and are generally a1 low levels. However, 
1wo are notable al S9+. The first is at 2 · 0MHz and will occur whichever 
eombina1ion of conversions is used; ii is due to !he closeness of the signal 
frequency 10 1he !Unable i.f.. The 01her, at approximately 7·095MHz, is 
due to an image response where the converter crystal bca1s wi1h 1hc i.f. 
image frequency . II can be reduced to a very low level by inserting a series 
1rap tuned to 1he crystal frequency (4MHz) in 1he converter ou1put coaxial 
cable. An extra lmH rf choke in the + 12V line to 1he converter will also 
help. 

Screening 1he tunable i. f. will assist generally in reducing such problems, 
and details of a suitable enclosure wi ll be given with the cabinet 
descrip1ion. All leads carrying signal frequencies should be run in 
miniature screened coaxial cable wilh bolh ends of the screening braid 
earthed. 

Ag 13. CV80 com· 
ponent layout and 

w iring 

+12V 

SET 
TUNING 

+ 12V 
(converter) 

e 1ndlca tes connection pin 
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2 holes 'A'. ... 3mm dia 
11 holes •o• .... 1mmdia 

6 holes ·e• .... 1 •9mm dla 
1 slot 'E'_ 4 x 1mm 

Converter c onst ruction 

3 holes •c '-- 1·2mm dia 

Each converter is built on a separate pcb type C VSO (Fig 11), drilling 
details for which are given in Fig 12. Refer to Part I of this article for 
general construction notes, and to Fig 13 for component positioning. Note 
that certain components vary in value with each band and that others are 
omitted. 
1. Insert and solder the 10 pcb connection pins al the positions indicated 
by the solid black circles. 
2. Insert and solder all fixed resistors. R5 is 470Sl for the 7MHz converter 
only. R 13, 15 and 17 are no1 used on the 7 and I MHz conveners, while R 18 
and 19 will only be required on the first converter to be built . 
3 . Insert and so.Ider all fixed capacitors, taking care that the appropriate 
values for each band are used. C2,4 and 10 are not used on some bands. 
4. Insert and solder DI and 02 (blue), taking care that the polarity is 
correct, and then 03. 
5. Insert and solder 04,5 and 6. Where 88204 diodes are specified. 1hcse 
are in a T092 case and are insened directly into the pcb as shown. With 
1he KV 1235 diodes (snap the diode package into three before using) the 
procedure is d iffere111, as follows: 

0 4 into holes I and 2 with the legend facing C3. Link holes 2 and 3 on 
the underside of the pcb using the excess lead from hole 2. 
OS into holes 4 and 5 with the legend facing RV2. Link holes 5 and 6. 
0 6 into holes 7 and 8 with the legend facing RV4. Link holes 8 and 9. 

Link on pc b 

To antenna 
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100k 

47k 

.l 

04 
88204 

(a) 

R13 
47k 

47k 

(b) 

.l 

* 04 
KV1235 

Ag 14. CV80 varlcap diode details. !al Circuit for 10MHz up (only 04 circuit 
shown. 05/06 are similar). (b) Circuit for below 10MHz. 

6. Insert and solder TRl - 6, ensuring correct orientation. TR7 is only 
required on the first converter to be built. 
7. Insert and solder the three lmH rf chokes (black}, and the correct value 
inductor (green) for L4. 
8. Insert and solder trimmer capacitor C2 1. 
9. Insert and solder RVl-4. RVS is only required on one converter. 
10. Insert and solder Tl -3. IL is important that all the can earthing lugs 
are soldered 10 the pcb for earthing cont inuity. 
11. Insert and solder the correct crystal, with the bouom of the crystal can 
against the pcb upper surface. 
12. DOUBLE CHECK positioning of all components, and look for solder 
bridges etc. 
13. Insert and solder the screen ing can over L4,TR5,X I. 

Alignment 
I. Link points A and B (tuning voltage). On converters without TR7 
circuft, link point B to point A of the converter which does have the 
circuit, and point Con the appropriate converter to + 12V. 
2. Link point D to the wiper of RV5 tuning control on the RX80 board. 
3. Temporarily earth point E (age) and turn RV3 fully anticlockwise. 
4. Connect the output of the converter 10 the RX80 antenna input with 
miniature coaxial cable. 
S. Preset RVl,2 and 4 10 mid-travel, and C2l to half-capacitance. 
6. Connect an amenna, and + l2V 10 point E. 
7. Tune the i. f. 10 3 · SM Hz, and adjust RV5 until the voltage at poim A is 
approximately 5 · SV . 
8. Tune 10 3 · OM Hz and couple a signal generator at low level to the input 
of the converter. The generator output should be at the low-frequency end 
of the converter being aligned. 
9. Peak Tl,2 and 3 for maximum signal, reducing generator output as 
required. Retune 10 the high end of the band and peak RV 1,2 and 4. 
Repeat the preceding adjustment unti l no further improvement can be 
obtained. 
10. If no signal generator is available, it is possible to align the converter 
using amateur signals on the various bands. Some experimentation will be 
necessary to avoid tuning an image frequency. 
I J. If no signals are received, it is likely that the crystal is not oscillating, 
and C21 should be adjusted for reliable oscillator starting. 

Top view 

~, :::::::i E,::::::i 0 
l__ C04020 CD4013 CA3140 I 

CD4060 74LS93 

192 91 

Underside view 
b 

'if b I t--;x m e~+c f ·-0· d~~s Ip cop d s g 
3SK51 78L05 BC237 2SK55 BC109 
3SK60 8C307 
40673 

ffiJ [fiJ'"'" --c::::IJ-
(slngle diode) 

8 (viewed from 
legend side) 

98204 1N4148 
8A224 

Fig 15. Component pin-outs for CVSO/STIIO modules 
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cvao converter components 
R1.6. 10 1kfl C18 lOOµF 16V electrolytic 
R2 2700 C21 2- 22pF film dielectric 
R3,9 12kn trimmer 
R4 5·6kfl C22 27pF ceramic 
R7 22on RV1,2.3. 
R8.11.12. 4,5 100kfl Alps preset 

13, 14.16. TR1,2,4, 
16,17 47kn 5 2SK55/BF256 

R18 100kfl TR3 3SK51 /3SK60/40673 
R19 680n TR6 BC307 
C6,7.8, 12. TR7 BC237/BC107 

13.14,16 01.2 BA244 
20.23.24 0·01µF disc ceramic 03 1N4148/1N914 

C9 100pF ceramic L1.2.3 1mH choke type 8RB 
C15,17 1.()()()pF ceramic !black) 

Band IMHzl 
1 7 10 14 18 21 24 28 29 

L4 ~HI 10 18 15 4·7 2·2 2·2 1·5 1·5 1·5 
T1. .3 A B B B c c c c c 
C1 (pf) O·OHµFI 150 330 22 100 47 39 12 12 
C2 (pf) 56 22 27 12 47 22 2·2 
CJ (pf) 3·3 100 27 47 47 47 12 22 22 
C4 (pf) 56 22 27 12 47 22 2·2 
cs (pf) 0·01tµFI 150 330 22 100 47 39 12 12 
C10 (pf) 56 22 22 12 2·2 
C11 (pf) 0·01(µF) 150 330 22 100 47 27 22 22 
04,5,6 1235 1235 204 204 204 204 204 204 204 
R51fl) 150 470 150 150 150 150 150 150 150 
X1 (MHz) 9 4 7 11 15 18 21 25 26 
A = Toko KANK 3333R (red core) 
B = Toko KANK 3334R (yellow core) 
C = Toko KXNK 3335R (pink core) 
Also required 
One screening can type S 18 
Ten 0 · 1 in pcb connection pins 
Miniature screened coaxial cable (UR95 or'.similar) 

Notes 
All resistors are O· 25W carbon film; ceramic capacitors are miniature plaquette type. 
R13. 15. 17 are not used on converters with KV1235diodes. TR7. R18, 19and RV5are 
only required on one convener. 
Only one KV1235 diode package is required per convener. as this contains three 
diodes which may be snapped apart for use singly. 
Crystals are 30pF parallel resonant HC/ 25-U below 20MHz, and series resonant third 
overtone above 20MHz. L 1- L3 are Toko type 8RB. L4 is Toko type 7BA !green>. 
Toko and Alps components are available from Ambit International. as is a printed 
circuit board and a complete set of pans, including the crystals. for each converter. 
An sae is essential with all enquiries. 
Please note tnat the author is unable to assist with the supply of components or kits, 
and all such enquiries must be addressed to Ambit International. 

12. Once aligned, the age can be set up. Connect point E to a wire taken 
from pin 2 of 1C2 on the RX80 module. A spare hole adjacent to C23 is 
provided for th.is purpose. 
l3. The selling of R V3 will vary with the band in use, but it is likely to be 
about one quarter of its travel clockwise, and should be such as to reduce 
the gain adequately on strong signals. Over-advancing the selling will 
cause pumping of the age. 

M ultiple converters 
With more than one converter in use, the antenna input connections and 
the i.f. output connections can be connected in parallel with the other 
conveners using short lengths of screened miniature coaxial cable. The 
only exceptions are for I· SM Hz where the output has to be switched to the 
I OM Hz converter input, and 7MHz where the prescn<ie of the trap requires 
another switched connection. The trap should be connected as close as 
possible to the converter output. Details of all the switch wiring will be 
given in a subsequent part of the article. 

Other connections requ iring paralleling are the age and rnning. In most 
cases this reduces the switching between converters to the + l 2V line only. 

Where combinations of converters are used, ie I · 8/ JOMHz and 
144/28MHz, the converters should be stacked one above the other with an 
aluminium screening plate, the same size as the pcb, inserted between. 

The DFM7B digital frequency display 
It is strongny recommended that if the complete receiver is being 
constructed with mul! iple conveners, the digital frequency display is used 
for frequency determination. This option allows a much more versatile 
receiver, without the need for fabrication of a dial assembly and multiple 
calibration scales. Also the ability to bandspread as desired can be fully 
realized, and finding a stat ion again is easy. Not only that, but the finished 
receiver will appear much more professional. 

The DFM7B comes as a ready-built module, in a very compact form 
designed around the Toko MSM5527 lsi chip, with an interface board 
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The CV80 hf bands converter. 
Photo: GSSUU 

specifically designed for 1he RX80 (al1hough ii can be used wi1h any 
receiver wi1h similar vfo frequency) and only requires connec1ion 10 + t2V 
and the RX80 vfo buffer ou1pu1. 

As the dfm moni1ors 1he vfc frequency, a correction has 10 be applied 10 
deduct the U. offset of approxima1ety 455kHz. This is done with an 
internal rom (read-only memory) within the chip. Due to the variation in 
lhe centre frequencies of the various filters available for 1he RX80, 1he 
absolute accuracy of 1he display will vary wi1h a panicular fitter. By use or 
the various offsc1s in 1he ro m, the fi na l displayed frequency will usually be 
no worse than I kHz in error o n lsb/usb. If using 1he Toko M FL455 fi11cr. 
the display should be accurate on lsb, and I kHz ou1 on usb. This is 
considerably beuer than, say, !he Trio RIOOO, which only displays 1hc 
nominal centre frequency a1 all times, wi1h no varia1ion be1ween filters 
and usb/lsb. Devetopmeni of a modified in1erface board which will 
display the correc1 frequency to IOOHz at all times is underway, and de1aits 
or 1his will be published later. As supplied the DFM7B is wired 10 display 
to I kHz resolution, but this may be changed to IOOHz by those who wish 
10 do so by remova l of u link on the board. Full instruc1ions are supplied 
wilh 1he module. 

TWO NEW SOLDERING 

INSTRUMENTS 

Zaerix miniature soldering irons 
These British-made miniature soldering irons from Zacrix Electronics. 
ra1cd at 16- JSW. have relatively large copper bits which almost 101ally 
enclose 1hc heating elcmen1 . Therefore heat transfer from 1he element to 
the iro n is excellent, and 1hcir large thermal storage capacity helps 1hem 10 
maintain their opera1ing 1cmpcrature bener than many ocher similar types 
avai lable. The patented bit-securing me1hod and filling are so designed 
that flux will not normally enter the gap bc1wecn 1hc bit and 1he hearing 
e lement. 1hcreby reducing the likelihood of the bi1 corroding into posi1ion. 

A 3mm diame1er bit is supplied wi1h each iron, and five 01her types are 
available. including a lo ng-life iron capped type of 2mm diame1er and a 
de-soldering bit. Three models of the iron are offered, rated a1 220/240V. 
I I0/120V and I l / 12V: Zaerix replaccmen1 hea1ing clements are available 
for all 1ypes. 

Thb slim ligluwcight iron's design complies wi1h 1he British Electrical 
Equipment Safe1y Rcgula1ion 1975. Body diameter is 17mm maximum, 
and tOlal length with bi1 fined is 190mm approximately. Further informa­
tion from Zacrix Elec1ronics Ltd, 46 Westbournc Grovl' . London W2 5SF. 
Tel 0 1-727 564117774. Telex 261306. 
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2MHz marine-band receiver 
The RX80 module, although optimized for coverage of 3-4MHz, can be 
persuaded 10 opera1e on 2- 3MHz by lowering the vfo coverage and 
changing 1hc appropriate padding and 1racking capacitors around the 
fronl end, 10 give a small 2MHz marine-band receiver. This could be 
contained in a small case if required. Dc1ails o f the component changes 
will be given in a subsequcnl part of the article. 
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(21 Ambit /11tematio11al Catalogue, part 4. 
(31 Radio Data Reference Book. RSGB. 

(Apologies to Frank Harrop. G3DVL, for the transposition error in his calls19n fn Part 
1- Edl 

TO BE CONTINUED 

Edsyn Loner soldering instrument 
Now available for 1he first time in the UK is a new soldering instrument 
made by Edsyn Inc. of California. Backed by a five-year guarantee, the 
Loner is a 50W. 1cmpcrature-controllcd ins1rument with a range of tops 
and desoldcring accessories. 

The ins1rumc111s arc sta1ic free, wi1 h £Cro voltage switching of the 
closed- loop differential amplifier circuil, and 1hird-wirc grounded tip. so 
they can safely be used with mos devices. They offer a fast (60s) warm-up, 
with thermistor temperature control 10 within 30°F of the required selling. 
When placed in one or the Edsyn soldering s tations between soldering 
cycles, the instrument automatically idles at a 9W consumption, to pro· 
long 1he Ii fe of the ti'p and conserve energy. 

_, 
The 1ransparen1 handle of the instrument b made from polycarbonate 

resin. and the jacket containing the tempcraiurc sensor is made or con-
1inuous stainless steel. Weight of the iron is 30l. and an op1ional burn· 
resistani industrial line cord is available. 

These inslruments are available in the UK only from Circui1 P lating 
Equipment Ltd, C hcapsidc House. Buckhurst Hill , /\sco1, Berkshire. Tel 
0990 25049125939. 0 
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VFOs investigated 

by N. D. N. BELHAM, G2BKO* 

T H E two main troubles with vfos, whether they are in a transmitter or a 
receiver, are frequency shift when the "load" is applied, and a slow 

drift in frequency after switching on. This article describes the author's ef­
forts to identify the causes and to assess their relative importance, so that 
intelligent use could be made of remedies already suggested. 

An accurate and stable digital frequency meter was a prerequisite, and 
the Oroitwich carrier clocked digital frequency meter developed for the 
purpose has already been described l I I. By means of this it was possible to 
read a frequency , averaged over 4s, to ±I Hz. The other necessary piece of 
equipment was a proportional temperature controlled oven and this has 
also been described (21. 

+1 v 

100.12 

47k 

From oscillator 47p .. ,.__....._H 

Ag 1. Buffer stages 

Frequency pulling 

+12V 

Out .. 

The project started almost 10 years ago, when fm first became widely used 
on 144MHz. A 72MHz vfo, of the push-pull transistorized type, was made 
to drive a small a.m. transmitter which normally used a 72MHz crystal 
drive. The mechanical construction of the tuned circuit was particularly 
rigid, as the coil was in the form of a hairpin, anchored to a pin board at 
several places, with the pair of transistors mounted on a bridge. A small 
single-turn coupling coil took the output to a coaxial cable leading to the 
first stage of the transmitter, whose 72MHz stages could be swi tched on in­
dependently of the 144MHz stages. The figures show what happened to 
the vfo frequency when each of two lengths of cable was used: 

Cable length All transmitter off 72MHz stages on Whole transmitter on 
A/4 cable 72· 1745MHz 72· 1909 72· 1904 
V2cable 72·2278MHz 72·2151 72• 2150 

In each case the vfo frequency took about 0· Smin to settle, and it was 
clear that the shift with "load" could be almost 20kHz. Rather than 
thinking of the shift being due to "loading" it is more enlightening to 
think of it as being due to energy being renected back to the vfo from 
other parts of the transmitter. The figures show that the energy causing the 

+12V 

Oscillator 12p 

-~[-~ __ ,:r_Vpp_4· __ ,r,_p _____ 3·1 ...... rpp-

Fig 2. FET buffer 

'7 Binyon Close, Badsey, Evesham, Worcs WRll 5EY. 
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trouble came from the 72MHz stages. This is not really surprising as the 
vfo generated at 72MHz, so the renected and generated energy could 
readily combine to produce a continuing phase shift, until limited by the 
circuit constants. 

Further simple experiments with the vfo alone confirmed the idea. 
Measuremenls made, when the vfo connecting cable was termina1ed in 
different ways, were as follows: 
Termination 

A/4 cable 
A/2 cable 

Open circuit 
72·1920MHz 
72·2188MHz 

Short circuit 
72·2510 
72· 1454 

75Q 
72·2067 
72·1919 

No cable 
72·0485 
72·04n 

These were just the type of results to be expected if the renected wave was 
responsible for the frequency shift. 

Buffer stages 
The function of buffer stages is to allow energy to now from the vfo as 
freely as possible, and to attenuate as much as possible the energy renected 
back to the vfo. One way of judging their effectiveness is to measure the 
frequency of the vfo when the last buffer st.age is loaded in different ways. 
For this experiment the two stages, whose circui t is shown in Fig I, were 
used with a vfo in the 30MHz region. The resulting changes in vfo 
frequency were as follows: 

Load 

10k!l 
2pF 

12t coil 
O· Sin diam + core 

Crystal nom 
29·6200MHz 

After one stage only 
Frequency change !MHz) 

29· 7123 to 29· 7068 l - 0·00551 
29·7116 to 29·6980 ( - 0·00361 

29·7117 to 29·7592 ( + 0·04751 

29·7124 to 29·6161 ( - 0·09631 

After two stages 

+ 0·0009 
+ 0·0190 

+ 0·0061 

+ 0·0283 

T hese results show that in the cases of the resistor and inductor, a second 
emitter follower reduced the disturbing effect of the load. It is a lso clear 
that one buffer stage is not enough to prevent a high-Q tuned circuit, such 
as a crystal, from pulling lhe vfo towards crysta l resonance. The effect of 
the capacitor is surprising, and this was investigated in more detail. The 
results were as follows: 

Load 
2pF 

39pF 
1~F 

Trimmer adjuS1ed 
to 68pF 

VFO frequency change (two buffer stages) 
29·6582 to 29·6761 ( + 0·01791 
29·6576 to 29·6748 I + 0·01721 
29·6576 to 29·5686 ( - 0 ·0890! 

29· 6754 to 29·6754 no change 

Thus there is a particular value of capacitance which, when added as a 
load, made no change in the vfo frequency. In general, however, even two 
buffer stages do not adequately protect the vfo from renected energy. 

FET buffer stage 
The circuit of the source follower used is shown in Fig 2, together with 
peak-to-peak voltage measurements. Since lhe input capacitance of the 
2N3819 is given as under 8pF, the voltages shown in the figure are to be 
expected at 30MHz. The stage was then used in reverse and the 7V pip 
input applied to the source load via the O·OlµF capacitor. The resulting 
output across the gate resistor was O· IV pip, an attenuation of some 
37dB. The second emitter follower stage previously used was then replaced 
by the fet stage and varying load measurements repeated as follows: 

Load VFO frequency shift (MHz) (two stages) 
lOkQ 29·6895 to 29·6892 ( - 0·0003) 
2pF 29·6889 to 29·6892 ( +O-<J003) 
Coil 29·6889 to 29·6831 ( - 0·00581 

Crystal 29 · 6897 to 29 · 6894 ( - 0 · 00051 
33pF 29·6884 to 29·6861 l - 0 ·0023) 

+12V 

RFC 

11-'---t~Tobuller 
t-~--oM-r-, stages 

Fig 3. 12MHz fet oscillator 

RADIO COMMUNICATION February 1981 



... 
:t 
I 

12•0080 

70 

60 

' 

f 

\ 

• 

140 

• 
120 

Temperature 

\ 100 

\ - ~ 
" 

,., 
v 
c 

" " 
50 

I ' / 
80 .. 

! 
40 

12·0030 

I 

I 

/ 
I 

9.00 9.30 

I Frequency 

10.00 
Tim~--.. 

10.30 

60 

40 
11.00am 

Fig 4. Temperature and frequency change with time 

'-

" Q 

E 
" I-

The fel buffer stage was obviously more effective. It is interesting lO note 
1ha1 the coil disturbed lhe frequency most. One must conclude that a string 
of buffer stages is needed for any worthwhile pro1.cction for 1he vfo. 

12-5150 

40 

x 
I 
,., 

30 v 
c 
" " "' " .. 
u. 

20 

12·5110 
11.00 

Synthetic vfo 

40 l 

30 

t Retune<! _,_ 

11.30 
Time-

20 

13•0010 
12.ooam 

'N 
:t 
I 
,., 
v 
c 

" " a 
" '-u. 

Fig 5. Retuning 

The next step was to make up a 72MHz vfo in which the two component 
frequencies, whose sum came lO 72M Hz. were 1101 related in any harmonic 
way to 72MHz. A crystal oscillator, having a frequency or 66· 7000MHz, 
was added lo lhe output of an oscilla1or tuning from 6 · 3000 to 
5 • 3000MHz. The unwamed difference frequency was fi11ered out and the 
filler followed by a buffer stage. When the small a .m. transmitter was 
coupled lO the final output of the vfo by means of a A/4 cable the resulis 
were as follows: 

All transmitter off n MHz stages on Whole transmitter on 
VFO frequency 72·0020MHz 72·0039MHz 72·0039MHz 

showing that the "pulling" had been reduced LO l or 2kHz. 

The effect of temperature change 
A fel oscillator in the I 2MHz region, 1he circui1 of which is given in Fig 3, 
was placed in the proportional temperature-con1rolled oven. The 
temperature was raised 10 129°F, and the con1rols then set for an 
equilibrium temperature of 80°F. The results are shown in Fig 4 . It will be 
seen 1hat the increase in frequency began with the drop in temperature bul 
continued for a while af1cr 1he oven temperature had s1abilized, until the 
temperature of the unit had a lso reached 80° F. The change in frequency 
was only 2 · 3k liz for a temperature change of 49°F. A violent change of 
20°F was needed for a shift of I kHz. 

However, the effect of 1emperacure change was very rapid when it was 
brought about by radiation falling on 1he osci llator. bu1 in general only 
long term drifl can be put down lo 1c111pera1ure change. 

RADIO COMMUNICATION February 1981 

The effects of retuning and supply voltage variation 
Since the oscillaior was fitted with a tuning capacitor, the shaft or which 
could be brought oul through a hole in the oven, the effect of retuning was 
tested. The resuh is shown in Fig 5 and indicates lhal retuning had no 
measurable effect on the s tability of the oscillator. 

While the oscillator was still in the oven the supply voltage was varied 
slightly. (The oscillator had two stages of regulation: the first by a 9· IV 
zencr. and the oscillator stage itself by a 5 · 6V zener .) T he following results 
were obtained : 

Supply volts 
Frequency (MHz) 

5min later 
10min later 

12 ·3 
13·00362 
13·003n 
13·00380 

12·6 
13·00383 
13·00383 
13·00375 

As there is no obvious logical connection between supply volts va riation 
and frequency in this case, it can be discounted as a cause of drift. 

Oscillator types 
Three oscillators were tes ted for Slabilily in the oven. The firs1 was a single 
BSX20 stage, built on a large heatsink and opera1ing at SOMHz. The 
change in frequency with lime is shown in Fig 6. During 4h the maximum 
drifl was aboul 7kHz or 0·087 per cenl when the oven was at 75" F. 
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Fig 6. SOMHz BSX20 oscillator 

The second oscillator, operating in the 12MHz region and built in a cast· 
metal box, consis1ed of a fe1 with two buffer stages. The results are shown 
in Fig 7. While the oven was a1 77·5°F the maximum drift in 2h was 
l · 24kHz or 0· 104 per cent-comparable with the first but selt ling down in 
a much shorter time. It is i111eres1ing 10 note 1ha1 1he drift was in Lhc 
opposite direc tion to 1ha1 of the bipolar device. 

The third oscillator was a modification of the second. A source resistor 
of 400S'2 was fitted between the fc1 source and 1he coil tapping point, its 
value being chosen to reduce the amplitude of oscillation 10 a very low 
value. The results, shown in Fig 8, indicate a drifl of only 360Hz, and 
seulcd later to about 80Hz or 0·00067 per cem. Even a momemary swilch­
off created little change in frequency once 1he oscillator had "set lied". 

Fig 7. 12MHz fet 
oscillator 
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Fig 8. FET oscillator w ith source resistor 

The source resistor would tend to stabilize the opernting point and to 
reduce the loading on the tuned circuit. 

The effect of tuned circuit Q 
Oscillators using crysrals as tuned circuits are well known as being much 
more stable than LC types, due, it is said, 10 rheir much higher Q. This 
suggests that oscillarion can only be maintained over a small range at the 
"nose' ' of the resonance curve. The sharper the "nose". 1he smaller the 
permitted range of osci llation frequency 10 be expected. This suggests 1hat 
shor1-1erm drift is often just movement within the "permitted" range. 
Limiis may be set by both amplitude and phase changes. 

To gel some idea or the permiued range, two oscillators operating in the 
180kHz region were used. The circuit is shown in Fig 9 and was the same 
for both. The ou1pu1 of oscillator A was monitored by a scope and the 
source resistance set so 1ha1 no sclf-oscilla1ion IOOk place although near 
the oscillation point. The output of oscillator B, its frequency measured by 
the dfm, was fed to the tuned ci rcuit of A by a small coupling coil several 
inches from the tuned circuit of A. By alternate warming and cooling, the 
frequency of B was made to dri ft through lhe resonam frequency of A. As 
shown in Fig 10, oscillator A was induced into its full ampli rude of 
oscilla1ion over a range of only 50Hz or 0·0026 per cent, and the 
amplitude induced fell very rapidly on each side. If this curve is treated as 
part of a resonance curve and compared with the universal resonance 
curve, a value of 3,650 for the Q is suggested- much higher than the 
measured Q of 100 when the supply 10 A was cut off. The increa~e could 
only be due to 1he positive feedback, which was just short of that needed 
for self-oscillat ion. 

Ir the injection is reduced, the range over which fu ll oscillat ion can be 
induced is much reduced. The converse is also true. These rcsulls would 
seem to confirm a "nose" theory of short -1crm drift. 

If the Q of a crystal- having a Q of, say, 2.000- is increased by positive 
feedback in a similar proportion, we should expect the " nose" 10 be as 
narrow as 50/ 20Hz, say 2 · 5Hz. To test this, a 455kHz crystal was placed 
in the positive feedback loop of a suitable amplifier whose gain could be 
varied. When set to oscillate the frequency was 455 · 204kHz. When lhe 
system was set just below the self-oscillation point, and a small vollagc 
injected from another variable 455kHz oscillator. it was found 1ha1 the 
circuit only "fired" over a range of some 2Hz. This test had to'be carried 
out slowly 10 allow time for 1he oscillation ini tiated to build up. At 
resonance a circuit can store very much more energy than al other 
frequencies but, if the rate at which energy is being supplied is low, it takes 
time for the resonanl circuit 10 "fill up" . The higher the Q the longer it 
takes. 

If the frequency drift of an osci llat0r is 10 one side or other of the 
"nose" of a resonance curve, enhanced by positive feedback, it is 10 be 
expected that the ampli tude of oscillation would fall as the frequency 
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"sellled". This indeed happened, as shown in Fig 11, where the amplitude 
fell to 66 per cent of its s tarting value. It is imcresling 10 note from the 
universal resonance curve- 1ha1 for such a fall the phase change is 45• . 
When two sine curves, having the same 'frequency but differing in phase by 
45°, are added graphically it is quite obvious tha t 1he waveform is no 
longer a sine curve. More and more energy goes into harmonics and the 
amplitude falls. The "nose" theory does seem 10 fit the facts! 
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I. The overriding requi rement for stability in an oscillator is a very high Q 
tuned circuit. 

2. To make the best use of such a circuit the amplitude of oscillation 
should be kept to a minimum consistent with reliable oscillation. 

3. The resonant frequency of 1he high Q circuit needs 10 be undisturbed by 
mechanical or temperature change. 

4. Energy rent-cted back 10 the oscillaror, or introduced from an external 
source of near frequency, needs to be drastically reduced by several well· 
designed buffer stages. 

S. If, as in the case of a transmi11er, it is impossible 10 avoid the return of 
energy to the oscillator drive, a vfo of the synthetic type in which none o f 
the generated frequencies is harmonically related 10 the final vfo output 
frequency. is advisable. 

6. Changes due 10 1empera1ure variation can be eliminated by an oven, 
large enough to house the complete uni1, wilh quite simple proportional 
temperature control, provided 1ha1 the unit is screened from radiation. 
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Comment 
Now back to our progra111111able dividers with their associated phase 
locked loops all packed up into co11ve11ien1 black boxes by 11if1yt Nippo11s, 

Simple wideband 

preamplifier 

by G. J . JESSOP, G6JP* 

M ANY preamplifiers have been described from time 10 1irne, and 
generally lhese have had low noise, high gain, high selec1ivi1y or a 

combination of 1hese features. F.or many purposes an amplifier having 
wide-band charac1eris1ics wi1h a reasonable noise fac ior can be a wonh­
wbile addition 10 a commercial or home-buih 1ransceiver or receiver which 
itself has adequace selectivity. 

Interior view of the preamplifier 

In mosl urban locaiions very low noise preamplifiers are of lillle prac­
lical value, because of 1he relaiively high ambiem noise generated by 
various items of eleclrical equipmenl, almost universal use of discharge 
lamps for street lighting, and 1he gross noise produced by some cars and 
motor cycles. A preamplifier that will provide significant voltage gain wi1h 

r n CJ 
1000p 

Fig 1. Circuit diagram 

•32 Norrh View, Eas1co1e, Pinner, Middx. 
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R1 selected tor I c = 
5mA w ith 9V 

R2 with R1 1 •2k select 
tor le= 5mA 

and yet, co11ve11ie11r as they are, they 011/y carer for 11 part of amateur 
radio. A great deal of e11j(Jy111e111 can come from rediscovering for cmeself. 
ft does 1101 mauer if what you fi11d is already k11uw11 tu the professionals, 
the enjoyment is yours. There is always the dwnce that your imagination, 
able to room free of current trends 1111dfashions, 111ay light on some1hing 
so simple tlwt it has been overlooked by professio11als. By all 111eu11s leave 
the black boxes undisturbed to conserve their value. but do keep a 
selection of co111pune111s near !he solderi11g iro11! O 
tNif1y = spruce. sman. s1ylish.-Co11cise Oxf ord Dicti1>11ory . 

reasonable low noise may be buih with an absolute minimum of simple 
components a nd subs taniially no adjustments, as de1ailed below. 

Fig 1 shows a circuit which consis ts simply of two isolating capacitors 
joined 1oge1her by a resislor; a lransis lOr connected across the resisior, it s 
base 10 1he input end and the collecior 10 the 01her end of the resistor: 1he 
collector load resistor is connected to this poinl, and a bypass capacit0r 
connected 10 1hc remote end. The mos t suitable collector current is 5mA 
for a BFY90 transistor: in iis simplest form a 9V ba1tery is all thal is re­
quired. If lhc amplifier is to be connected into equipment with a 12V 
supply, an additional rcsislor will be needed to set the collector c:urrenl to 
1he correct value. 

An approximate gain / frequency curve for the amplifier is given in Fig 2. 
This naturally shows some fall -off of' gain as the frequency is increased, 
due 10 the shun! capaci tance effects across 1he collector load. 

20 

10 
10 20 

-~ ... 
........... 

30 40 50 70 100 
Frequency (MHz) 

"' 
200 

Fig 2. Approximate gain/ frequency c haracteristic 

Fig 3 shows the component arrangemenl. Although BNC connectors 
were in the original, any alternative may be used. If the amplifier is LO be 
"built-in", 1he conncct0r can be dispensed wi1h, and one of 1hc isolating 
capacitors may not be needed. depending on the t ransceiver's own circui1. 
The components used were I ,OOOpF 30V disc ceramic capacilors, 0· 25W 
film-type resislors, and a BFY90 transistor. 
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R2 

Fig 3. General arrangemen t of preamplifier 
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In use on 144MHz, signals tha t arc QJ- 4 arc improved so that they 
become a good QS. Noise is lower than with a s1andard FT22 1 alone, but 
of course car ignition can be heard from a greater distance. The auihor has 
several preamplificrs with tuned circui ts, but this simple unit gives an 
adequale signal gain for most purposes. O 
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A two-element 

three-band beam 

by W. G. BORLAND, G3NXM• 

EXPERIMENTS have recemly been carried out to determine 
whether it would be possible to construct a s imple two-element 

three-band beam with a performance equal to commcrciaUy constructed 
ones, and then to sec whether it could be shortened from the usual 26ft 
long clements without any noticeable reduction in efficiency. Traps a re re­
quired for three-band working. so, first of all. a word about the theory. 

A dipole with traps is shown in Fig I. The centre portion is cut to length 
to resonate at the highest frequency Fl. say 2RM Hz. Tra1>s Tl also 
resonate at this frequency, thereby cutting off the outer portion o f the 
antenna. The antenna is then extended to resonate at frequency F2, say 
21 MHz. Traps T2 also resonate at 21 MHz. cutting off the outer portion of 
the antenna. At this frequency. however. the capacitance in traps Tl 
"disappears", leaving only the inductance which provides inductive 
loading I I J. As a result the overall length for frequency F2 is less than th:ll 
required ror a dipok. The antenna is then further extended to resonate at 
frequency F3, say 14MHz. At this frequency the capacita111:e in both traps 
Tl and T2 "disappears", leaving only inductive loading. This results in an 
antenna about 26ft overa ll . compared with the 3Jft required for a 14MHz 
dipole. To complete the theory. if the antenna was fed with a higher fre­
quency than Fl. say 54MHz. the inductance in the traps would disappear, 
resulting in capacitive loading. 

T he LC product for trap~ to resonate at 28·8M Hz is 30· 5 (pFXl'H), so 
there is quite a choice for the values o f the capacitor and the inductor. The 
larger the value of the inductor the greater will be its loading effect on the 
next lower frequency, tending to shorten the antenna. However. 1hc 
greater the inductance the greater will be the lossc>. So it is a question of 
trying to obtain a happy medium. 

Construction 
The firs t operation is 10 construct the traps. An attempt was made to use 
a luminium rnbing for the capacitors. This was abandoned due 10 lack of 
workshop facilities , and high voltage capacito rs were used in~1ead . T he 
coil former was a piece of 2 1mm o / d plas1ic ovcrnow pipe, which was a 
reasonable fit inside the I in old aluminium tubing used for 1hc an1cnna. 
This former was s1rengthcned by a piece of 0· 75in dowell ing painted with 
polyurethane lacquer and pullhed inside the pipe. Two holes 2in apart were 
drilled through the formers. The wire, I 6swg enamelled, was pushed 
through one hole, the required number of turn~ wound on the former and 
then pushed through the other hole. The wire was terminated wi1h solder 
tags and the capacitor was connected across the inductance. Using a gdo 
the traps were then adjusted 10 the required frequency by expanding or 
compressing the turns. (Although not necessary, a dfm connected 10 the 
gdo makes the adjus1mcnts easier.) After the turns were adjusted they were 
fixed in position by spraying with at least two co111s of ignition scaler. T he 

t--------------FJ~--------------1 
t---------F2---------i 

i-.-- - Fl - ---t 

Fig 1. Electrical diagram of three-band antenna with traps 

• 10 A~hlield Drive, Uaildon. Shipley. Wc>1 Yor~~hirc UIJ 17 (1J1\ . 
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Fig 2. Construction of traps; see text for number of turns and value of C 

traps were fixed 10 the aluminium tubing by means of O· Sin No 6 
rustproof self-tapping screws. (If necessary the ends of the t rap~ can be 
wrapped wi1h pvc insulating tape to make a tighter fit inside the 
aluminium wbing.) Fig 2 shows the construction of the traps. 

The 28M Hz traps were wound with 17 turns, and the capacitors were 
IOpF. Two traps were resonated at 28·8MHz for the driven elcmen1, and 
two at 27·4MHz (approximately five per cent lower) for the rencctor. The 
21MHz traps for the driven clement were wound with 16 turns , the 
capacitor was 22pF and they were resonated at 2 1 · 2M Hz: the renector 
traps required 17 turns and with the 22pF capacitor were resonated a t 
20·2MHz. 

The elements were constructed of I in o/ d a luminium tubing. (I f it is 
necessary to join two lengths together. Fig 3 shows one method.) The 
length of the d riven element constructed of tubing wa~ obtained from the 
formula 47Slf, and for 28·8MHz was 16·Sft. To allow for trimming, two 
lengths 8 · Sft long were joined together by means of an insulated rod, 
leaving a 0·75in gap between. This rod is essential For structural stability 
and relieves the insulators of some of the strain. This dipole was mounted 
about 6ft above ground and the 28MHz traps were fitted. The antenna was 
then "dipped" by means of the gdo and a one-turn link. and the tubing 
was gradually shortened by cutting small pieces equally off each half until 
the resonant frequency of 28 · 8MHz was obtained . A piece of tubing about 
2ft long was added to each end, followed by the 21MHz traps. This tubing 
was then trimmed until the antenna resonated at 21 ·2MHz. Finally a piece 
of tubing about 3 ft long was added to each end and trimmed un1il the 
whole o f the c lement resonated at 14 · 2M Hz. 

The renector clement was first o f a ll constructed as if it was a dipole. in 
exactly the same manner as for the driven clement except that two 9ft 
lengths o f tubing were used, and the rcncctor traps fitted . After this cle­
ment was adjusted for 27· 4, 20·2 and 13·5MHz, the two halves were 
joined together by means of the splice shown in Fig 3. Finally the traps 
were covered with evcral layers of pvc insulating tape and painted with 
two coats of polyurethane paint. 

The boom was a 7ft length of I ·Sin ol d aluminium tubing. this being 
A/IO at 14MHl. and A/5 at 28MHz. The driven clement was 
mounted on four insulators which were bo lted 10 a 2 · Sft length of 
aluminium angle which in turn was fixed with "U" bolts to the boom. The 
reOector was fixed directly to the boom. 

Some difficulty may be experienced in obtaining the insulators and 
a luminium angle and the following has been used successfully. Four pieces 
o f 21 mm over now piping about I in long were cut o pen lengthwise and 
dipped round the I in tubing. This increases the diameter so that it can be 
cl ipped into 28mm plastic pipe clips of the type used by plumbers for fix­
ing pipes to walls. and a re bolted or screwed 10 the support . Instead of an 
aluminium angle, the support can be a piece of 4 by I in polyurethane lac­
quered hardwood (not softwood) which can be "U" bolted 10 the boom, 
and 10 which the pipe clips are screwed or bolted. 

Unfortunately at the author's QTH the turning radius had 10 be limited 
to 11·33ft which for a two-element beam with a 7ft boom meant that the 
clements could not exceed 21· 5ft, so the las1 section had to be shortened 
mid some form of end loading added. An article by G6XN 121 advocated 

O
l------p,---------------'-r-----------7--;- ------:-) " "- ... --... ·------.... - ..... -- -------------- - -.--.J . 

________ ~~[·_ --·~~ ~~ ~ ~ -~~ ~~ ~-~ ~~~--~-~~~~-~ ~ ~ ---~-~~ _-s-~1~-- _ ___ i_ 

Fig 3. Method of Joining tubing. A piece of tube Ht long has a O·Sin slot cu t 
lengthwise. compressed. and forced i nto tho lengths to be joined as a splice 

RADIO COMMUNICATION February 1981 



----r 
Centre line 

l 
DRIVEN ELEMENT 

a·-2· 21/4. 15112· 2 114· 11· 

-i r 3/4.gap In 
I . drlvenelement 

1·a1a 

No gap on 
reflector 

Trap Tl Tr~p ~2 

REFLECTOR i i I, t 1. 
a·- 4• 2 1/4" 16" 2V4 aY2 

1--- ------10'. 9" overall- -------1 
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vertical rods as end loading and. as it was felt there would be some radia­
tion from these rods, this method was adopted in preference to capacitance 
hats. A 0· 25in hole was drilled through the shortened outer length of tub­
ing about lin from the end. and a 3ft length of 0·25in rod pushed 1hrough 
1his hole and centred on 1hc tin tubing. These were joined together with a 
self-tapping screw. The O· 25in rods were then trimmed so that 1hc whole 
of the driven element resonated at 14 · 2M Hz, and 1he rent'<:tor at 
13 ·SM Hz. Fig 4 shows the layout of the antenna, but i1 must be emphasiz· 
ed that these dimensions are likely 10 vary due to tolerances in the 

Amateur radio in the USSR 
by D. ANDERSON, HB9BRO" 

The author of this article provides summary translations of issues 
of Radio, the USSR monthly amateur radio magazine, and ex­
tracts from these translations have appeared in Rad Com, IARU 
Region 1 News and OST. 

DOSAAF 
DOSAAF is 1he organiz.a1ion which sponsors amateur radio in the USSR; 
the acronym standing for Vscsoyuznoyc ordena Lenina i ordcna Krasnogo 
Znameni Dobrovol'nnyc Obshchcs1vo Socleys1viya Armii, Aviatsii i F101tt 

(All-Union Order of Lenin and Order of 1he Red Banner Voluntary 
Sociely for Co-operat ion with 1he Army, Air Force, and Navy). The 
organiza1ion conducts mili1ary 1raining for pre-draft-age you1h, and spon· 
sors sports such as mo1orcycle-racing and amateur radio, which are con­
sidered to have military applications. 

The Central Radio Club of the USSR, named after E.T. Krenke! (Ernsl 
Krenke( was a famous Arc1ic explorer, phila1clist and radio amateur) is 
itself a DOSAAF ins1i1u1ion. DOSAAF has a major role in publicizing 
ama1eur radio: jointly with 1he USSR Ministry of Communication it 
publishes the monthly magazine Radio, and 1he DOSAAF Central 
Commi11ec pu1s ou1 the 1wice-wcekly newspaper Sovetskiy Patriot. Radio 
carries extensive news about amateur radio (ahhough ii covers a wide 
range of elcc1ronics hobbies as well). and roughly every other issue of 
S-Ovetskiy Patriot includes an article or groups of articles about amateur 
radio. 

Geographical units in the USSR 
The summary translations of Sovie1 articles on amateur rad io frequently 
contain wha1 may initially be bewildering rererences to krays, oblasts, 
rayons, RSFSR, SSRs, ASSRs, etc. A basic understanding of 1he 
geographical breakdown of 1hc USSR is useful, since the 1wo organiza­
tions regularly mcn1ioned in conncc1ion wilh 1he amateur scrvit:e-

•us Mission Geneva, Cll -1292 Clmmbcsyt GE. Swi1zcrland. 
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construction, diameter of tubing, type of laps etc, and 1he procedure 
ou1lined should be followed. 

If space is available there is no reason why a director could not be ad· 
ded, ei1her full size or shoriened. The resonant frequencies for the director 
would be 30· 3, 22· 2 and 14·9MHz. However, the 1wo-element shortened 
beam at 26ft is giving very good results, at leas1 equal 10 1hat of a com­
mercial beam. and a1 a co~t of less 1 han a quarter of the la11cr. 

The dis1ance bc1wccn the driven element and the renector is 7fl, lhi~ 
being .VIO at 14MHz and .VS at 28MHz. If a director is added this should 
be Sf1 in fronl of 1hc driven clement. The antenna is fed with 92ft of 500 
coaxial cable; this length. taking into account the velocity factor, being 
two, three and four wavelengths on 14, 21 and 28MHz respectively. The 
impedance prescnlcd 10 lhe transmiuer is aboul ssn. 

It has recen1ly been announced 1ha1 by abou1 1982 amateurs will have 
two additional rrequcncics within the range or 1his antenna, namely 24·9 
and 18· IMHz. Certain preliminary experiments are being carried oul and 
it would appear that this antenna can be modified to accommodate these 
new frequencies. By sheer chance an impedance meter and a gdo were con­
nec1cd to 1he end of the coaxial cable and, to the very great surprise of the 
author, the antenna dipped a1 24·9 and 18· IMHz, but the impedance 
dropped 10 aboul 37Q. The reason for this still remains a puzzle, and any 
1es1 1ransmissions will have 10 wail un1il 1hesc bands arc available for 
amateur use. 

Ref erences 
Ill The ARRL Antenna Book. 
121 " High performance small beams". Ham Radio March 1979. 0 

DOSAAF and radio sport federations- are organized on the basis of 1he 
larger geographical units. The geographical uni1s used in the USSR are 
unique and do not match up with ones used in olher counrries; to avoid 
ambigui1y in cases where straightforward English translations do not exist 
and where a single English term might be used to translate different Rus· 
sian 1erms, eg "region" for both "oblas1" and "rayon", the Russian 
term-with anglicized plural-has been preserved. 

In Soviet usage, "nationality" refers to ethnic origin, not coun1ry of 
allegiance. The union republics themselves constitute the top level of 
na1ionality-based units, being based on the dominanl ethnic group residing 
wi1hin 1heir borders. Each SSR has its own language, nag, and council of 
ministers. Cons1itutionally, 1hc USSR is a Union of Sovie1 Socialist 
Republics . The highest level, 1ha1 of 1he country as a whole, is indicated by 
1crms such as "all-union," "of the USSR," or "of the Soviet Union". 
The 15 soviet socialis1 republics arc what arc normally though! of as 1hc 
cons1i1uen1 parts of the USSR: Russia itself (the RSFSR). the Ukraine, 
llelorussia (White Russia), Georgia, Uzbekis1an, e1c. They arc termed 
union republics 10 differcn1ia1e them from autonomous SSRs (see bt:low). 
Any given loca1ion in lhe USSR lies within one union republic or ano1her. 
The Russian Soviet Federated Social ist Republic-the RSFSR-occupies 
roughly 1hrce-quar1crs of 1hc land mass of the USSR; as i1s title suggests, 
the RSFSR has a federa1cd subs1ructurc and indeed is sometimes referred 
to as 1he "Russian Federation". 

The union republics arc divided in10 variously named units, the most 
common being the oblast and the next-most-common the kray. Krays arc 
usually more extensive in area and sparser in popula1ion than oblasts. 
Some of the smaller union republics lack 1he oblast/kray level entirely, 
and break down dircc1ly into rayons (see below). 

If a portion of a union republic is inhabited principally by a distinct 
ethnic group, ii may be designated an Autonomous Soviet Socialist 
Republic, ASSR, instead of an oblast or kray; ASSRs have a more com· 
plex governmcn1al structure than do oblasts or krays. Lower down on the 
"na1ionali1y" scale arc au1onomou~ oblas1s and autonomous okrugs 
(okrug = dis1ric1), 1hc former subordinate to a union republic and the la11er 
to an oblast or kray. The Soviet amateur press occasionally reports dxpedi· 
tions to remote nationality-based units. 

Rayons. literally "regions" (but "region" is sometimes used to translate 
oblast), arc, along wi1h lhe union republics, the most pervasive units in the 
coun1ry. A comparable unit in Canada, the UK or the USA would be the 
county. Large cities such as Moscow have rayons within their borders, a 
reversal of the normal hierarchal rela1ionship. 

At the local level 1herc arc cilies and 1owns (the Russian word gorod 
meaning both), villages (sclo, or in 1he Caucasus aul), se11lemen1s, and 
"rural popula1cd points". 0 
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UOSAT-the AMSAT 

scientific and educational 

amateur spacecraft 

by M. SWEETING, BSc, PhD, FBIS, G3YJO* 

Introduction 
The amateur satellite programme, born in 1961. has witnessed a total of 10 
amateur spacecraft launched into earth o rbit-of which five may be con­
sidered experimental (Phase I) and five developmental (Phase 2). The first 
amateur spacecraft lO be considered fully operational emerged from the 
AMSA T Phase 3 programme early last year; however, a failure of the 
European Ariane launch vehicle has delayed the realization of this oper­
ational stage until, probably, mid-1982. 

T he early experimental sa tellites (Oscars I ro 5) were managed by 
Project Oscar Inc (USA), while the devclopmcnl satellites Oscars 6, 7 and 
8 were constructed under Lhc auspices of the Radio Amateur Satellite Cor­
poration-AMSAT. based around Washington DC. Two further develop­
ment spacecraft have been launched successfully by the USSR (RS I and 
2). 

Although the amateur satellite programme has rcnected a substantial 
educational navour, 1he emphasis during Phases 2 and 3 has been on pro­
ducing amateur communications satellites primarily intended for increas­
ing vhf and uhf communication range between amateur radio operators. 
Amateur radio is very much a self-learning and training activity even in its 
simplest manifestation and, as with other amateur off-shoots o f profes­
sional activities (such as amateur astronomy), has by its peculiar resources 
contributed much to the overall understanding of its field. In recent years 
amateur radio has perhaps developed stronger communication skills at the 
expense of experimental skills, la~gely due to the impact of relatively 
cheap, mass-produced, high-technology equipment, and has in turn 
limited iis appeal away from the broader audience of amateur scientis1s, 
technicians and dabblers who could so enrich the fraternity. 

In an attempt 10 redress this imbalance, AMSAT-UK is constructing an 
amateur scientific and educational spacecraf.t (UOSAT ) specifically aimed 
al generating interest among a wide range of imaginative individuals in an 
important but now largely neglected aspect of amaceur radio. 

UOSA T is being constructed a1 the University of' Surrey (UK) and is 
supported by AMSAT, RSGB, British industry and research organiz­
ations. 

M ission objectives 
T he mission objectives may be summarized as follows: 
I. To provide radio amateurs with a readily available tool for the study of 
the propagating medium through which they communicate from hf to 
microwave frequencies. 
2. To stimulate a greater degree of interest in space sciences among 
schools, colleges and universities by active participation. 
3. To broaden the scope of the amateur satellite programme and to 
encourage the interests of amateur scientists. 
4. To establish an active body in the UK with the necessary resources to 
contribute night hardware to the amateur satellite programme. · 
5. To study and evaluate the suitabili ty of novel methods and new 
frequencies for use in subsequent amateur spacecraft. 

Spacecraft systems 
The spac.ccrafl systems may be considered as three components-service 
modules, experiment modules and the mechanical structure. 

•Dept of Electronic Engineering, University of Surrey, Guildford. Surrey GU2 5XH. 
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The service modules comprise all the functions fundamental to the basic 
operation of the spacecraft, such as the power sources, power condition­
ing, telemetry system, telecommand system, the general data beacon and 
the engineering data beacon. 

Power source 
Four body-mounted solar array panels will each provide 27W de when 
fully illuminated. The average power available from the arrays per orbit 
will be approximately 17W de, allowing for sun angle and eclipse. 

Battery charge regulator and power conditioning module 
The bcr regulates the solar array power supplied to the 6Ah 14V de nicad 
battery pack with an efficiency around 90 per cent. The pcm delivers 
regulated power supplies at + IOV, - IOV and +5V for the spacecraft's 
electronic systems with an overall efficiency of around 87 per cent. 

T he average power available to the spacecraft electronic systems per 
orbit is around 11 ·SW de. 

General data beacon 
A 450mW beacon operating on 145 ·825MHz will provide the prime inter­
face from the spacecraft to the outside world. This beacon has been 
specifically designed to provide a healthy satellite-to-ground transmission 
link, enabling reliable reception by the simplest of amateur ground 
stations. The modulation form will be nbfm and, in order to minimize 
doppler tracking, data will be Lransmiued by afsk. The transmissions will 
be compatible with standard, unmodified, amateur nbfm receivers. and 
only a small, fixed, crossed-dipole antenna should suffice for all but the 
lowest-elevation orbits . A low-cost audio data demodulawr will be re­
quired to interface with the printer/display, details of which will be 
published. The beacon will also be modulated by speech from the syn­
thesized speech telemetry experiment and data from the earth-pointing 
camera. 

The data sources available to this beacon are: 1,200 baud ASCH 
telemetry; 300 baud ASCII telemetry; 11 0 baud ASCII telemetry; 45 · 5 
baud rny telemetry; 12/20wpm morse code telemetry; synthesized speech 
telemetry; spacecraft computer asynchronous interface; and earih imaging 
system data. 

Engineering data beacon 
A 400mW beacon operating Ofl 435 · 025MHz is the primary spacecraft 
engineering data and high speed experimental data channel intended for 
advanced amateur ground stations, advanced scientific experimenters and 
the ground command station network. The modulation form will be bi­
phase psk with the following data sources available: 1,200 baud ASCH 
telemetry; 300 baud ASCII telemeLry; 110 baud ASCII telemetry; 45·5 
baud ASCII telemetry; spacecraft computer synchronous interface; 
spacecraft computer asynchronous interface; spacecraft computer output 
port; earth imaging system data; direct magnetometer data; and direct 
radiation counter data. 

Telecommand system 
Direct and positive control over the spacecraft's on-board systems is essen­
tial for efficient mission management and lo minimize potential in­
terference both within the spacecraft and to external services. The com­
plexity of the spacecraft and its operating modes are such thac manual 
real-time control alone would present an irksome chore for telccommand 
station operators, and necessitate a comprehensive network of siations for 
maintaining day-to-day schedules. Two modes of control over the 
spacecraf1 are therefore available; 
I. Direct, real-time control by the ground station network for: unschedui­
ed command status changes; command status initialization; loading init ial 
and modified software into the on-board microcomputer; positive control 
of the spacecraft when in a partial failure mode; and .simple command 
changes. 

2. Indirect, swred-program control of Lhe spacecraft executed by an on­
board microcomputer upon predetermined schedules or telemetry perfor­
mance analysis, for: day-to-day scheduled operation; spacecraft mode 
changes out of range of ground telecommand stat ions; and surveillance of 
on-board telemetry and executive cont rol in event of spacecraft emer­
gency. 

Positive control over the spacecraft is assured by allowing over-riding 
precedence to control data emanating from direct ground telccommand. 
This includes total shut-down of the on-board microcomputer. 

The spacecraft computer will employ the same command decoding and 
distribution system as the direct command mechanism and will behave as a 

RADIO COMMUN/CAT/ON February 1981 



local "ghost" telecommand station feeding scheduled commands into the 
command decoder according to a programmed " diary". 

Telemetry system 
Knowledge of 1he s1atus and performance of 1he spacecrafl systems is 
similarly esseniial for efficien1 mission managemenl and to ensure long­
evity of the spacecraf1 's opera1ion. Sensors located around the spacecraft 
will monitor parame1ers such as 1emperature, voltage and curren1, which 
are then encoded and made available, in addition to various other pro· 
cessed data, 10 a downlink beacon via a telemetry module. The basic 
philosophy of the telemetry system is to provide both a comprehensive 
surveillance of the on-board systems for engineering purposes and a wide 
selec1ion of data formats to cater for differing ground station facilities. 

Telemetry will be available al the following data rates: 
1,200 baud ASCII } 

600 baud ASCII 
300 baud ASCl 1 asynchronous, seven-bit code 

110 baud ASCII 
45 · 5 baud my asynchronous. five-bit code 

12120 wpm cw (morse) 
Sym hesized voice 

Any combination pair may be transmiued by the two data beacons upon 
command. 

The telemetry frame comprises 60 uniquely addressed analogue channels 
with 40 status nags and an identifier. The analogue channels have a range 
from 000 10 999 1hus giving a maximum data resolution of 0 ·I per cen1. At 
the highest data rate ( 1,200 baud) each telemetry frame takes some 8s to be 
transmiucd, which is somewhat less frequent than the experimental ins1ru­
ment sample rate, thus instrument data is time-averaged and presented 
within 1he telemetry frame. (High time-resolution experimental data is 
available via the spacecraft computer for more detailed analysis.) 

The te.leme1ry frame format will be as follows: 
AMSA T 00000 00000 00000 00000 00000 00000 00000 00000 00000 
AMSA T 00000 00000 00000 00000 00000 00000 00000 00000 00000 

00000 0 I 000 02000 03000 04000 05000 06000 07000 08000 09000 
10000 11000 12000 13000 14000 15000 16000 17000 18000 19000 
20000 21000 22000 23000 24000 25000 26000 27000 28000 29000 
30000 31000 32000 33000 34000 35000 36000 37000 38000 39000 
40000 41000 42000 43000 44000 45000 46000 47000 48000 49000 
50000 51000 52000 53000 54000 55000 56000 57000 58000 59000 

/11 line with the mission objet·tives. UOSAT will hove the following experi­
ment complement: 

Propagation studies experiments 
I. Phase referenced hf beacons on 7·001, 14·001, 21·001 and 
28 o()() IM Hz, enabling simple aos observation to indicate ionospheric 
paths or more complex calculations yielding ionospheric electron densities. 
2. A three-axis, wide-range, nux-gate magnetometer for the examination 
of 1he fine s tructure of 1he earth's magnetic field and any disturbances to it 
and their relationship 10 radio wave propagation. This data will be 
available on the general data beacon (145·9M Hz) and with higher reso­
lution on the engineering data beacon (435MHz). 
3. Two particle radiation detectors and counters (detecting particles with 
energies >20keV and >60keV) providing real-lime information on solar 
activity and auroral events. This data will be available on the general data 
beacon (145·9MHz) and with higher resolution on the engineering data 
beacon (435MHz). 
4. Two microwave beacons on 2·4 and 10·47GHz to study shf propaga­
tion and the problems associated wi1h inexpensive microwave satellite 
ground equipment. 

Education experiments 
1. An earth-poiniing, solid-state, charge-coupled-device (ccd) camera will 
provide land and sea image data for transmission to simple and inexpen­
sive ground stations via the general data beacon (146MHz) using fm syn­
chronous afsk at 1,200 bps-line synchronous. The image format will be 
presented as a 256 by 256 pixcel digital array with each pixcel having 16 
possible digital grey levels. The entire image will be transmitted to the 
ground in around 3 · 5min, stored in a solid-state memory and displayed on 
a domestic television. The ground image area will be approximately 500 by 
500km, providing a resolution or some 2km on rhe earth's surface. The 
cost of the data demodulator, image memory and display electronics is 
around £100 and it is anticipated that modules and kits will be made com­
mercially available. 
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It may be possible to use this visual display experiment to present pro­
cessed telemetry and experimental data in a graphical format. 
2. Telemetered data from the spacecraft and ils experimen1s will be 
available a1 a variety of speeds and formals to cater for a wide range of 
ground-station complexity. 
3. A limited repertoire of telemetry will also be available in synihesized 
speech for transmission on the general data beacon (14SMHz fm) iniended 
for d irect reception by the simplest standard nbfm equipment employing 
no more than a crossed dipole antenna. 

Future systems experiments 
I. A combination of active and passive allitude control mechanisms based 
on gravity gradient stabilization and two-axis elec1romagne1ic (magnetor­
quer) a11i1ude adjustment will be evaluated. The spacecrafi is designed to 
' 'fly" with the - z facet (bouom) always poiniing towards lhe geocenlre. 
This facet will support the camera and the vhf, uhf and microwave anten­
nas. 
2. The 2·4 and 10·47GHz beacons will be used to evaluate the usefulness 
of these frequencies for future amateur spacecraft in conjunction with 
relatjvely simple and inexpensive ground stations. 
3. A powerful on-board cmos microcomputer will have access to the sic 
experiments, telemetry and command systems enabling: telemetry 
surveillance; command and starus management; experiment data store and 
proc~ssing (cg: image processing, data reduction); orbit data, operational 
schedules and general news dissemination; and attitude control. 

The spacecraft computer is based around the RCA cmos CDP 1802 
micr-0processor and has direct data links with the magnetometer and 
radiation detectors experimenis. This enables fast sampling of ex­
perimental data yielding fine time-resolution structure of these fields. The 
sic computer also interfaces directly with the speech synthesizer experi­
ment which can be fed with processed telemetry, experimem data or plain 
text. Analysis of navigation information from the magne1ometer (using it 
as a coarse sensor) and correla ting with an existing model of the earth's 
magnetic field will allow closed-loop altitude control employing 1he 
two-axis magnetorquers. 

The spacecraft compu1er will have access to the telecommand decoder 
input in parallel with, but on a secondary basis to, the direct ground 
command receiver. Control data emanating from ground command sta­
tions will have priority over locally generated comrol data at all limes, and 
the sic computer will have positive shut-down upoo ground command in 
the event of computer malfunction. The sic computer will be capable of 
generating the appropriate command repertoire locally as directed by 
software residen1 in its memory. This software is loaded from the ground 
by command sta tions using the telecommand uplink channel. The eniire 
software library resident in 1he spacecraft computer can be modified or 
replaced during nighl by ground telecommand stations, in order to ac­
commodate changes in the mission profile and to allow for the rectifica-
1ion of possible software or hardware failures. 

Orbit 
UOSA T is currently scheduled for launch by NASA into a sun­
synchronous, polar, eanh orbit in September 1981 as a secondary payload 
upon a Ocha 2310 launch vehicle accompanying the Solar Mesosphere 
Explorer spacecraft. The programmed orbital elemenis are as follows: 

Altitude: 530km Period : 95min 
Inclination: 97·5°, sun-synchronous, 3pm descending node. 

The expected orbital life-time of the spacecraft at this altitude is around 
4·5 years before re-entry. 0 

135 



LED indicating wavemeter 

for 1 ·5- 190MHz 

by F. G. RAYER, TEng (CEI), G30GR* 

A S is well known, an indicating wavemeter is used to check the order 
ft of harmonics in multiplier stages, and for various general purposes 
such as the approximate determination of frequency of crystal osci llators 
or vfos, converter frequencies, and so on . The wavemeter shows the band 
or approximate frequency, not the exact frequency in a narrow band, and 
other means should be used w de1ermine the latter. 

The circuit here replaces 1 he more general moving coil meter with a light 
cmiuing diode. and after various trials the method in Fig I was adopted. 
The LED is normally lit, thus acting as a "baucry on" indicator, and dips 
on resonance. It will be completely extinguished if the rf induced in LI is 
moderately strong, but only dims, wi1hou1 going out, when coupling is 
reduced, so that correct tuning is easily seen. 

With no rf present, TR I does not conduct, so current through RI lights 
the LED. With L l lUned 10 resonance by Cl, DI produces posi tive base cur­
rent for TR l, so TR l conducts. shunting the LED. So the laucr dims, or is 
extinguished. 

A check of sensitivity shows the LED extinguished with about 10,...A 
shown on a 100,...A meter temporarily replacing TR I (corresponding lO 

about 5cm between LI and GD-I U gdo coil), and dimming with abou1 s,...A 
indicated on the meter. So 1he single amplifier is considered adequate. The 
supply is from two HP7 or similar cells in series, making 3V, and sensitiv­
ity is not improved by increasing the voltage. 

Construction 
Fig 2 shows layout in an insulated box approximately I 05 by 70 by 45mm. 
Smaller boxes do not allow much space for 1he scales. SI fit s in a slot, an<l 
one boll holds a fou.r-way 1agstrip. The other bolt clamps a metal bracket 
keeping the 1wo cells in position. 

As LED polarity indications unfortunately vary, check the LEI> with RI 
and 3V in series. Correct connections arc 1hose lighting the LED. The LEI) is 
a push fit in a rubber grommet, or can be.: cemented in. 

Coils make use of 1ags I and 6. Tag 7 supports the junction of DI and 
Cl. 

Battery drain is small. Two cells are taped together, positive an<l 
negative joined, and posi1ive and negative leads in Fig 2 soldered 10 1he re­
maining centre cap and ou1er case respectively. 

Inductors 
Six are used, rive basically as in Fig 2. Cut off the unwamed top plastic 
thread. Drill small holes near pin 6 and the former top. Thread the wire 
down through, solder 10 pin 6, and make the winding. Secure the bouom 
end with a turn or 1wo of c.:ouon, finishing ai pin I. It is wise 10 avoid 
lengthy heating of 1he pins, and to have the coil insene<l in a holder while 
soldering. 

Turns of 1he four smaller coi ls arc side by side, as follows: 190- 6-0MHz 
l ·5 turns; l!0- 28MHz 6·5 turns; 34- 13MHz 21 ·5 turns; 15- 5·5MHz 65 ·5 
turns, all of 32swg enamelled wire. The ncx1 coil has 90 1urns of 34swg 
wire, in a compact pile, and is for 5- 2·6MHz. The fina l coil is 1hc Dcnco 
Range 2 Aerial (valve) 1ypc, with core removed, for 3- 1·5MHz. 

Fig 1. Circuit diagram 

•Rcddings. Longdon Heath, Upton on Severn, Won:~ WR8 ORJ. 
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Fig 2. Component layout in case 

The formers are 9· 5mm (0· 375in) diameter, available from Denco 
(Clacton) Ltd, 355/9 Old Road , Clacton on Sea, Essex C015 3RH, and 
are available in blue, yellow, white: green and red. This allows ready iden­
tification of bands on the scales. Cement turns in place (clear Bostik is 
suitable). Leave to dry completely before calibration (recalibration of one 
range was found necessary after forgeuing this). 

Dial and calibration 
A thin card dial 2· Sin in diameter and with circles of 2 · 125in , I ·75in and 
I ·375in diameter drawn on it is cemented at Cl. A calibration cursor is 
most easily a half cursor of Perspex 11ued 10 a knob so that its straight 
edge is rhe marking line. Set for the lower frequency band end with Cl 
closed. After calibration, 1he half cursor was replaced by a 2 · 5in Perspex 
disc, with hair line, filled to a knob wi th adhesive and self-tapping screws. 
This protects the scales. 

Actual calibration is mos1 easily clone from a gdo, keeping coupling fair­
ly loose. Tune C l for maximum dip in LED brightness, and run a mark on 
the appropriate scale, and write 1he frequency from the gdo. The gdo can. 
if wished, be checked for frequency by a counter, or commu11ica1ions 1ype 
receiver over frequencies available. With a counter, one turn near the gdo 
coil shou.ld suffice for coupling 1he counter input, and frequencies are 
1aken from the counter display, no1 gdo. 

Calibration from receiver 
Some receivers have coils so arranged 1ha1 t.he wavemeter coil may be 
brought near them without any disturbance to 1he receiver. other than pro­
bably having to remove it from its cabinet. Where this is so, calibration 

Interior view of the wavemeter 
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Components list 
Cl Jackson C804, 50pF variable 
C2 1nF ceramic disc 
01 OA81 or other point-contact diode 
TR1 BC108 
R1 2200 0·25W 
S1 Slide switch 
Light emitting d iode 
M iniature nine·pin plug·in formers lno cores). different colours 15-offl: range 2 
antenna coil I valve type). Nine pin non-skirted holder. 

points can be obtained from oscillator or an tenna. rf amplifier. or mixer 
signal-frequency circuit coils. 

Where the oscillator coils are used, sufficient rt' can be expected wi th the 
waverneter coil beside or in line with the coil in the receiver. using loose 
coupling so that the l.IW dips in brightness, as described. Allow for the fa<.:t 
that the oscillator frequency will differ from the receiver reception fre­
quency by the intermediate frequency (or first i.f. if double conversion). 
This difference will generally be around 450 Lo 470kHz, or about 
I ,600kHz. The osci llator is generally hf of the signal frequency. Informa­
tion on these points can be sought in the receiver data, if necessary. The 
receiver can then be tuned to the required freq uencies, which can most 
conveniently be If of the required calibration points by 1he i.f. when these 
condi1ions apply; cg, 10 obtain a 5M Hz point, with 470kHz i.f., tune the 
receiver to 4,530kHz, which places 1he oscillaior on 5MH:i:, dip 1he LED, 
and mark the wavemeter scale. 

To calibrate from signal-frequency circuits, tune in a signal, preferably 
stable, and couple the wavcmeter coil to one of the receiver coils. 
Resonance is then shown by a drop in receiver signal strength, shown by its 
S-meter. This can be an easy means or checking calibration points obtain­
ed from the oscillator coils. 

Where the receiver coils arc not accessible. or could only be exposed by 
work it is preferred to avoid, which will be so with many receivers. the 
wavemeter can be coupled into the a111cnna circuit. A temporary coupling 
coil will be needed to do this, and about five turns can be used for the 

The wavemeter. complete with coils 

ranges up to 30MHz or so, wi th rather more turns for frequencies towards 
I ·8MHz. This coil is fa irly closely coupled to the wavemcter coil, and is in 
series with the antenna lead 10 1hc receiver, preferably near the antenna 
socket. When the wavemeter is tuned to resonance, this wi ll cause a fall in 
the S-me1er reading of a signal tuned in, a reduction in volume (ave 
preferably oft) or a drop in background noise. In this way calibraiion 
points can be obtained. 

When used as an absorption meter in this way there is of course no LED 

indication, and the instrument need not be switched on. 

Choice of LED 
A red O· 125in LEO was fiued as showing up best , and took about 5 to 6mA. 
Various other LEDS, including other colours, and 5mm LEDS, acted in a 
similar manner. Current o ff resonance depends on the series resistor and 
voltage, and is in any case very small. 0 

A SELECTION OF RSGB BOOKS 
See page 192 for details of these a nd other publications 
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Microwave Modules transverters 
Mi<.:rowave Modules Ltd have recently introduced a new series of their 
popular a ll-mode transveners for the 70MHz band . Originally only the 
MMT70/ 144 was available to down-convert from 144 10 70MHz, but this 
new series of 70MHz equipment now includes the MMT70/28, which 
a llows 28MH.z transceivers to be used on 70MHz. 

These new transvcriers feature the usual high quality construction 
techniques, with the following features: 
IOW rf ou1pu1 from rugged pa lransisLOr 
Linear al l-mode operation 
Low-noise receive convener- 2 · OdB noise figure 
RF vox changeover. 

The development of the MMT70/ J44. which was originally a s ingle­
conversion device, has resulted in an improved design, built around a 
double-conversion principle, which down-converts the l 44M Hz signal to 
28MHz before the second conversion up 10 70MHz. This development has 
also formed the basis for the MMT70/28, and all-in-all this range of prod­
ucts has rather taken away the excuse for not being active on 70MH7.. 

The MM 70MHz ssb transverter 

To complement this transvener range, Microwave Modules have also 
announced two linear power amplifiers for 70MHz, which will provide 
40W output (MML70/40) and lOOW output (MML70/ 100). both for !OW 
input. (Prospective fm operators p lease note 50W power restriction on this 
band.) 

The MMT70128 and MMT70/ 144 bo th cost £1 15 incl V/\T, p lus £1.75 
p&p. 

The MML70/ 40 COSIS £69 incl VAT plus £1.75 p&p, and the 
MML70/ 100 costs £142.60 incl VAT plus £2.75 p&p. 

Further details and advice regarding l hese units may be obtained by 
contacting Microwave Modules direct ly at Brookfield Drive, Aintrce, 
Liverpool L9 7 AN. Tel: 051 523 4011. 

Sony ICF-2001 receiver 
This equipment covers 150kHz- 29·999MHz on a.m., and 78- J08MHz on 
fm. The wide frequency coverage is achieved with a dual pll synthesizer. 
The led frequency readout allows a.m . tuning 10 I kHz. The receiver em­
bodies an autoscan tuning system as an alternat ive to the down or up 
manual tuning buttons. T he frequencies o f up to six sta1ions can be s1orcd 
in the memory and instantly reca lled. 

01her features of 1he receiver arc said to be J ·6W output to a lOcm 
diameter speaker; tclc.5copic antenna for bo1h a.m. and fm; fct from-end 
for a .m . reception; 1hree-s1cp rf gain contro l; and ssb/cw compensator. 

The retail price of 1he ICF-2001 is around £150. Deiailed information is 
available from Sony (UK) Limited, Pyrene House, Sunbury Cross. 
Sunbury-on-Thames, Middx TW16 7AT. 
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Alcon pocket multimeters 
Following their introduction of 1he qualily Tester range of muhimcters 
with modular construct ion and "do-ii-yourself" repair facilities, Alcon 
now present the Super 20 and Super 50 1es1.crs from the same Miselco 
stable. These new instruments not only carry 011 the construction a.nd 
repair tradition of their predecessors, bu1 now include cut-out pro1ection 
and semiconductor test facilities all provided in a package small enough to 
be ca lled " pocket-sized" without exaggeration. 

As their names imply, the two a re similar in almost all aspects but have 
diffe rent basic movemcn1s offering sensitivities of 20k!l/V and 50kQ/V ac 
and de respec tively. Each instrument has 39 ranges covering from IOOmV 
(150mV for the Super 50) LO lkV de. and from IOV 10 !kV ac. C urrent 
ranges extend from JOOl'A to lOA (3A for the Super 50) de and 3mA to 
IOI\ (3A for the Super 50) ac . The resistance ranges are five, covering from 
5kQ 10 5MQ fsd. An optional high-voltage probe extends 1he upper limit of 
the de ranges co 30kV for tv and the like. 

Accuracy figures are 2 per cent of fsd for de , 3 per cent for ac, and 1 per 
cent of centre scale for resistance. These values, coupled wi th the figures 
noted, make the Super 20 a useful general-purpose multimeter, and the 
Super 50 well suited to specialist electronic measurement for which it was 
designed. 

The Super 20 pocket multimeter 

Both ins truments are provided . with fuse protection, a novel neon 
discharge sys tem and a new electronic high-speed cut-out system. The lat­
ter serves to disconnect the instrument from external circuits should an 
overload voltage appear at the movement. The module is itself detachable 
from the circuit board, in line with the Tesrer practice, simply inserted on 
five p ins. T he cut-out operates when the applied energy exceeds that which 
the meter range ident ifies by a factor sufficien t to prevenl movement 
damage. This action releases the reset buuon to indicate activation. The 
system is reseuable manually by depression of a button, and can be tested 
simply by pressing a Tr;ST black bu1ton to indicate battery and circuit s tate. 

I\ simple semiconductor rest facility is also provided which is capable of 
effecting basic function tes ts on most discrete devices swiftly and easily 
In addition both instruments may optionally include a universal signal in­
jector capable of generating a signal rich in harmonics and detectable,to 
500MHz for radio and tv 1es1 purposes. 

Currently these instruments arc available off the shel f at £56.81 and £59 
incl VAT and complete with case, leads and instruc1ions. For funher in­
formation contact Alberio Coniglio, 19 Mulberry Walk , London SWJ. 
Tel: 0 1-352 1897. 

Scopex 14010 oscilloscope 
Scopex Ins truments Ltd, an independent British company, has announced 
a significant replacemelll for one of its range of low cost, high 
performance oscilloscopes. Designaced the 14010, i1 is a IOMHz dual­
tracc , high sensitivi1y oscilloscope and supersedes the 4DlOB. This 
oscilloscope has been designed after extensive market research into the 
10Ml-lz- 15MHz market area and. by incorporating the latest solid-stale 
devices. has provided features not usually associated with instruments of 
this bandwidth. 

While still retaining the standard Scopex format. the display and 
associated controls have been moved to the left and the two input channels 
to the centre of the instrument. All the function switches arc push-button 
and are in line across the lower half of the front panel. The two s tates of 
each switch are picked ou1 in red and white·on a black background. The 
unique Scopcx trigger control has been replaced by a potentiometer and a 
± push-button switch to give the ability 10 trigger positive and negative 
edges of digi1al pulse 1rains without re-adjustment. 
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The Scopox 14010 

A 14cm rcc1angular lube retaining the renowned Scopcx trace sharpness 
achieves IOMHt. ( - 3dB) over the full 10 by Scm display. The sensi livity of 
bo1h channels is 2111V / cm to IOV / cm in the internationally approved 1-2-5 
~equenct· over 1hc full bandwidth . The timebase ranges from lOOms/cm 10 
lµs/ cm, once again in 1hc 1-2-5 sequence wi1h the option of 1he x 5 
expansion 10 g ive 200ns/cm. 

The conventional power supply has been replaced by a modern swi tched 
mode version which, by the removal of the large transformer has reduced 
1hc weigh! lO 5kg, making the 140 10 a truly ponabh: oscilloscope. With 
the introduc1ion of so lid-s1a1c devices into 1hc power supply, even grea1cr 
s1abili1y and rcliabili1y have hccn achieved. 

The priCl' of £230 plu~ VAT includes 1wo high impedance probes , 
carriage (UK mainland) and th!' usual comprehen~ivc Sc.:opex one-year 
guara111cc. Funher informa1ion from Scopex lns1rume111s Lid, Pixmore 
lndumial fatale, Pixmorc Avenue, Leic.:hworth, Hens SC6 l JJ. Tel 04626 
72771. 

Thandar TM351 multimeter 
The TM351 is a labora1ory-quali1y 3·5-digil bcnch/ ponable muhime1er, 
using led and low power hi circuiiry 10 give up lo 4.000 hours ba11ery life. 
The TM35 I has a full measurement capabili1y of ac and dl" volts and cur­
rent. together wi1h resis1ance and diode check. The ranges covered arc 
vohage from IOOµV IO I .OOOV (750V ac). and current from IOOnA LO 10/\, 
and rcsis1ancc from 100m!110 20mf!. The basic accuracy of 1he T M351 is 
wi1hin O· I per ccn1. 

( l.B B 1) 

Tho Thender TMJSl 

The TM35 I is supplied complclc wi1h 1cs1 lead ~cl, alkaline baueries , 
and a full one-year warran1y, a1 £99 + VAT. Further information from 
Sinclair Elec1ronic~ Lid, London Road, SI Ives , Huntingdon, Cambs 
PE17 4HJ. 

LA R vhf omni-match matching unit 
Today's solid-s1:11e 1ransmutcr~ of1en have in-bmh pro1ec1ion circuitS which 
auwma1ically reduce power when 1hcy arc faced wi1h a load 01her 1han 
their required non-rcac1ivc 50!1. As ii is impractical lo oplimizc 1hc anten­
na for each discrc1c frcqucm;y, a moderate v~wr i~ usually prcsen1. This is 
sufficien1 10 prevent full power being achieved. 

The LAR vhf ornni-maich b dc~igncd to provide a 1ransmiucr with 1he 
required load. Thi~ new Bri1bh-made unil spans 144- l 74M Hz covering 
144MHz amateur, marine and priva1c/ mobile radio bands. Frequency 
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Tho LAR vhf omni-match 

rangc- 144 174MHz; through powcr-750W p.e.p.; inpu1 from 
antenna- be1ween 17 and 15011, together wilh rcactance wilhin a 101al 
vswr of 3: I: ou1pu1 10 transccivcr- 50f! non-reac1ivc; connectors-uhf 
sockcl~ 1ypc 50239 iakc plugs 1ypc PL259; overall dimensions- I 50mm 
wide, 130111m deep, 75111111 high; weighl-565 grammes. 

Price £34.90 ind VAT, plus f. 1.50 p&p. Fun her informal ion from LAR 
Modules Lid, 60 Green Road, Leeds LS6 4J P. Tel 0532 782224. 

A lbol SB3M oscilloscope 
The new SB3M oscilloscope from Albol Elcc1ronic will serve most pur­
poses required by induwial and service and hobby engineers, and yc1 
manages 10 keep on the righ t side of the significam f.100 ba.sic price barrier. 
Wi1h a bandwid1h of 0 10 3M Hz at - 3dB (extending 10 6MHz a1 -6dB), 
the SB3M breaks new ground. in its class. by offering time-base automa1ic 
niggering by ic compara1or control of the type usually fined only 10 luxury 
'scopes. A I Om V signal is all 1ha1 is needed for a firmly locked and 1rig· 
gcrcd 1ime-basc. 

The measuring field on 1hc crt is 50 by 60mm. and the dcncction sen· 
si1ivi1ics arc sclcc1able (by pu~h-buuon) from 0·05 10 20V / cm. Calibra1ion 
accuracy is wi1hin :::5 per ccn1. Albol say that 1he inpul charac1cristics are 
IMf! ±5 per ceni, and 30pF :t lO per cent. The 1imebase can be ei1her 
automa1ically niggered or synchroniled. and it has four switch selec1able 
ca.libration speeds, from l,..s/ cm to 5ms/cm. A six-range auenuator, from 
x I to x 10. can be applied 10 each. 

Triggering, which can be ei1hcr internal or external. can be polarized 
posi1ivc or ncga1ive, in 1he range IOHz 10 500kHz. If internal synchroniza-
1ion is used, 1hc range cx1cnds rrom IOHz 10 3MHz. The internal 1riggcr 
1hrcshold i~ 5mV, and lhc cxlcrnal lOOmV. 

Tho Albol SB3M 
oscilloscopo 

T he SU3M rnkcs about 20W from the 240V mains, weighs 4 · 5kg, and 
measures 150mm wide by 340111111 deep by 280111m high. Price £99 plus 
VAT, delivery cx-swck. Fun her infor111a1io11 from Elccironic & 
Mechanical Prod11c1s L1d. 3 Crown Buildings, Crown S1rcet, London SE5 
OJR. Tel 0 1-703 23 11. 
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TECHNICAL 
TOPICS 

Pat 
/ 

Hawker, G3VA 

T HIS month a few, possibly pertinent, limbering-up thoughts drawn 
from others before getting down to circuitry: "The first question 

should be not 'what technology?' but 'technology for what?' " ... "We 
users of the new technology are looking for a practical marriage of 
technology and the real world of telecommunications. Exotic state-of-the· 
art designs that do not address the whole problem are unacceptable" ... 
"Most people have their own opinions about how things work. These 
opinions may differ widely, but each seems eminently logical to its 
originator" .. . "Nothing dates faster than people's fantasies about the 
future" ... "In Bulgaria you nod your head for 'no' and shake it for 
'yes' " ... "The man who makes no mistakes does not usually make 
anything" ... "The world is divided into two sorts o f people-those who 
agree with you, and the blind ignorant fools" . . . "Dead fish float down 
the stream, live ones swim against it." 

Fuse blown? 
A useful-looking fuse failure indicator (Fig I) has been published in the 
" Ingenuity unlimited" feature of Practical Electronics January 1981, p72, 
and ascribed to K. A . Rochforl. This is designed to show: whether mains 
voltage is present o n the input line of a piece of fuse-protected mains 
equipment by producing a steady glow of a miniature neon; then, should 
the fuse blow, the neon immediately changes 10 flashing on and off. A 
similar circuit could be used across a switch rather than a fuse; this would 
then indicate that the mains supply is connected but the switch "off" 
(flashing) or, a lternatively , that the equipment is turned "on" (steady 
glow). 

Fuse 
----- -E:3- - ---"-L 

Input 

02 
1N4001 

R2 
150k 

Output 

C1 
0 ·22 
400V 

N 

E 

A g 1. Fusa-failura/mains-connected indicator !Practical Elactronicsl 

With the fuse intact the neon is supplied through the l 50kQ resistor, but 
when open-circuit the h igher value of the 2MQ resistor, in conjunction 
with the O· 221'F capacitor, forms an RC oscillator, since the capacitor 
charges via the 2MQ resistor until the neon fires, so discharging the 
capacitor and a lso producing the flash of light. 

With suitable modification of component values, the system could be 
adapted to I IOV mains. 

Car radio with 144MHz antenna 
G. Wynja, PAOGWF, in Electron December 1980. shows how both a 
144MHz transceiver and a standard broadcast a.m./fm car radio can be 
safely connected to the same A/4 or 5.VS antenna: Fig 2. The two 
miniature 24V 30mA lamps act as resistors and are of the type used in 
decorative strings of "fairy lights". Input to the car radio is limited by the 
lamps and 1he back-to-back connected diodes (alternative types BAl35 
a nd AAI 19). A test point between Land C could facilitate adjustment to 
series-resonance on I 44MHz with the aid of a neon buJb while the 144MHz 
rig is on "transmit": the trimmer must be capable of withstanding the rf 
voltage. 
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Antenna 5/e.i.or 1/4 .i. 
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144MHz trx Auto radio 
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02 
BA220 

_.J 

Antenna 

144MHZ trx Auto radio 

Fig 2. PAOGWF's method of leading a broadcast car radio f rom his 144M Hz 
t ransceiver antenna · 

Simple ac frequency checker 
Years ago I remember participating in an NFD where we ran into con­
siderable equipment problems. These were eventually traced to the fact 
chat we were attempting to run standard 50/ 60Hz power supply units from 
a petrol-electric generator that was delivering ac bu1 not a t (or even near) 
50Hz. I suspect that even today not every p/ e generator can a lways be 
relied upon to deliver the right number of hertz. 

220V :!:50V 
50HZ±20H:t 

150k 
1W 0·47 

z 
5·6V 

1N414B 
1N4148 

Fig 3. DL1FN 's simple ac f requency indicator suitable for check ing f ield day 
petrol-electric generato rs et c 

The simple check meter shown in Fig 3 comes from the Swiss Old Man 
No 9180, pl9', but apparently stems from DLIFN (CQ-DL). The zener 
diode ensures that a small fixed amount of pulsating voltage is applied 
across a voltage-doubler rectifier in such a way that the output will depend 
upon the frequency,of the supply. A s imple check calibration point can be 
established from the household ac mains. If the deflection, with the meter 
on 1he p/e generator supply, is ·significantly different, then it will be ad­
visable to adjust the generator. In this form, without full calibration, the 
unit is essentially a "confidence generator" even if the actual generator 
frequency cannot be accurately determined without precalibration of the 
meter. 

Improving low-cost microphones 
When R. H. Roling, GW6WM, acquired a Japanese low-cost microphone 
of the type commonly supplied with inexpensive tape recorders, the 
response sounded mufned and inadequate for communication purposes. 
To investigate further he removed the head, inspected the insert and then 
left this hanging while another test recording was made. The results showed 
a remarkable improvement: the "muffle" had gone and the response now 
appeared crisp and clean. 

He concluded that an air space at the rea r of the microphone insert was 
the primary cause o f the improvement and set about devising a new 
" head" 10 the microphone tha1 would be both secure and neat . The 
answer was soon found in the junk box, a B7G valve screen that would just 
fit over the th readed end of the microphone "stick" with a little pressing, 
yet without enough force to damage the thread. Two sets of four Smm 
holes were d r:illcd equally around the screen, the second sci being off. 
spaced as shown in Fig 4. As this was a brass valve screen, it was not 
necessary to insert a dowel in the screen in order to achieve clean drilling, 
though this would be necessary if an aluminium-type screen were used. 

A small p iece of fine mesh aluminium sheeting was cul to form a d isc fit· 
ting the top of the valve screen, and kept in place by culling and shaping a 
ring of I· 5mm plastic flex . Two leads were soldered to the insert, then 

Fig 4. Use of v.alve shield as a microphone head to improve response ol low­
cost insert 
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carefully pushed up 10 the ring or spacer. The leads were passed through 
the valve retaining spring, which was pushed up to the base of the insert to 
hold it so that the insert was held in place. 

The microphone was retested and the results were similar to those 
achieved with the insert free. 

Polygonal loop antennas 
Although the term "polygonal loop" may not immediately s trike many 
amateurs as familiar, it is the generic term covering a number of popular 
and practical antennas of increasing importance to amateurs. These in­
clude, for example, the apex-fed or base-fed triangular ("delta") loops, 
either as single-clement antennas or as part of arrays (a design fi rst made 
familiar by H. R. Halig, K8ANV, in QST January 1969); it also includes 
the traditional square quad clement and the various rectangular loops etc. 
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Fig 5. Current distribution of 1 ·64 lvoltage·fed) delta and rectangular loop 
antennas showing "fill-in" of voltage nulls that results from these being 

located at the corners and provides broadband characteristics 

A recent paper by two Japanese engineers, Takchiko Tsukiji and 
Shigehumi Tou of Fukuoka University (IEEE Trans on Ant & Prop, Vol 
AP-28, No 4, July 1980, pp571 -4) provides some new insight into the way 
the basic characteristics of such loops depend on 1he shape of the loop. 
They show, for example, that some configurations arc appreciably more 
broadband than others, a factor that can be useful 10 an amateur since it 
means that the adjustment becomes appreciably less critical. They also in­
dicate that, for most polygon loops, the first resonance of a I A loop occurs 
when the perimeter is greater than the physical wavelength by JO to 20 per 
cent, a factor that sometimes gets overlooked. 

Of considerable interest is their conclusion that two particular con­
figurations have unusually interesting and auractive properties. Both have 
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a total perimeter of I· 5.l and arc operated in their "anti-resonance" mode 
(by which I take it 10 mean they are voltage rather than current fed, as for 
example when a 14MHz (U) loop is used at 21MHz, as can be done by 
using open-wire resonant feeders). 

These are the top-driven delta loop with an apex angle of 60° and a rec­
tangular loop in which the two vertical sides are .1./4 and the top and 
(centre-fed) lower elements arc both A/2: Fig 5. In both cases it is claimed 
that broadband characteristics result from having current nulls located at 
the corners of a loop, the sharp anti-resonance current distribution being 
damped by the presence of the corner. The authors state: "This is just like 
the travelling wave linear dipole antenna where its ant i-resonance is 
damped by impedances loaded on the antenna element lo realize broad-
band impedance characteristics." · 

They also indicate that delta loop antennas fed at the apex have rather 
different directivity characteristics 10 a similar loop fed at the centre of the 
base: Fig 6. 

Another point is tha t a single loop U clement with an apex angle of 
about 40° provides a more accurate match 10 50 -70Q coaxial cable than an 
equilateral loop with an apex angle of 60°. 

0 -C receivers on vhf/ uhf 
In my notes on the Plessey "Groundsat" single-channel vhf repeater (IT 
December 1980) reference was made 10 work on the use of direct­
conversion (alternatively called "zero i.f. ")techniques for commercial vhf 
mobile applications, at Standard Telecommunications Laboratories 
(STL). This project has been carried out by Ian Vance, G3WMS, and has 
been described in a paper given at the IERE Conference on Land Mobile 
Radio, at Lancaster in September 1979, and also in The Radio and Elec­
tronic Engineer, Vol 50, No 4, April 1980, ppl58-64. 

In this ease the main mo1iva1ion for developing d-e receivers is the belief 
that the large-scale integration needed 10 produce virtually a complete 
receiver on a silicon chip can be achieved only "if equipment architectures 
can be found which eliminate the inherently non-integrable elements of 
inductors and capacitors, especially the variable variety. Even without the 
benefits of integration the elimination of these elements would be worth­
while." 

G3WMS points out that many forms of direct-conversion receivers have 
been proposed over the years for professional applications but have not 
found general acceptance, due either 10 their complexity or to the presence 
of a difficult 10 control critical clement. Ht adds: "The integrated circuit 
approach allows a measure of complexity, and it will be shown that the 
critical elements can be controlled for the system to be considered. The 
overall concepts here arc not new, but further development is required to 
give acceptable receiver performance." 

In essence, the STL approach has been 10 integrate the major part of a 
vhf two-phase nbfm direct-conversion receiver in the form of two chips: 
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Fig 6. Radiation patterns of : (al top·driven delta loops; lbl base·driven delta loops: and lcl rectangular loops for various ratios of perimeter length/wavelength 
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one for rf circuitry; the other for signal processing. The two low-pass 
filters arc nol integrated but are of the passive LC type, with a five-section 
filter providing some 80dB adjacent channel rejection; it is claimed that 
good filter characleristics are more easily achieved wilh such a filler than 
would be the case for a convenlional mobile receiver crystal filter at i.f. 
The 90° (quadra1ure) rf phase shift is maintained lo within 10° over lhe 
range 30 to 88.MHz, and some 80dB of on-chip isolation between antenna 
and local oscilla1or is achieved by careful design, including cross­
neu1ralization of the differenlial rf s1ages. 

T he form of phase-quadralure nbfm demodula1ion is basically similar 
10 that brieOy described in the December IT for the Groundsat repeater, 
although in this case the local oscillator is not modulated. One can well 
foresee that if, eventually, such ic devices become readily available for 
operation at 50, 70 or 144MHz it could result in further simplification of 
mobile and hand-held transceivers. However, ii should be appreciated 1hat 
there are still problems in achieving really high standards of performance, 
as no1ed by G4DGU below. 

"Trimming" antennas 
Sometimes ii is difficult for I hose of us who have been amateurs for longer 
than we care to remember to appreciale lhat newcomers often puzzle over 
those odd li11le bits of antenna lore 1ha1 never seem to get into print. For 
example, in Hom Radio Report October 1980, one finds an American 
newcomer seeking advice on how 10 go aboul trimming a wire antenna. In 
other words should he cut the wire to the calculated length or should he 
add on an extra length for attaching the wire to the insulator? 

The answer of course is that wire folded back on itself in close proximity 
to 1he element proper does nor count as part of 1he resonant length: Fig 7. 
The usual procedure is to measure 1he correct length, making a kink in the 
wire to show where it should be bent round the insula1or, and then leave 
initially not only enough wire to wrap round but also an extra amount in 
case it subsequently turns out that the antenna resonates at too high a fre­
quency. ln fact "trimming" the length of wire antennas need not involve 
any snipping off or (more difficult) adding on lengths of wire. Remember 
calculated lengths cannot be relied upon in all cases, since surrounding 
objects etc may lower the frequency of resonance, while "bends'' in the 
element will raise it. 

Fig 7. The resonant " length" of a wire antenna does not lnclu~e the length of 
wire looped back through the insulator to form the wrap. This length can be 
dimensioned initially to provide a means of ""trimming"" the antenna to 

resonance w ithout snipping the wire (Ham Radio Horizons) 

It may also be worth remembering, particularly on the higher frequency 
bands, that a single insulator tends to look like a low-value capacitor to rf 
so that the "support wire" should either be broken up by further in­
sulators or, preferably, consist of polypropylene rope-as recommended 
in the classic article by Michael Gale, G3JMG, "Ropes and rigging for 
amateurs-a professional approach" (Rod Com March 1970, ppl44-52). 

Oscillator phase noise in d-c receivers 
Chris Banram, G4DGU, was interested in the comments on sensitivity of 
d-c receivers and doubly-balanced mixers by Dick Rollema, PAOSE, in the 
December TT. However, he feels 1hat (particularly at vhf/uhf) there arc 
other important factors limiting sensitivity that are seldom men1ioned in 
the amateur radio literature. He writes: 

"The main limita1ion 10 1he sensit ivity of d-c receivers at higher fre­
quencies is not the mixer noise factor as such, but results from the noise 
contribution of the oscillator sidebands. These are not (as often assumed 
in the literature} comprised of just an ampli1ude-modu.lated component 
but are a mixture of amplitude and phase noise, with the phase noise 
predominant. In well-designed vhf (and indeed hf) crystal oscillators the 
amplitude component of the oscillator noise is usually some 15 to 20dB 
below the phase component. This implies that considerations of mixer 
balance (to suppress the ampli1ude component) are not too important. The 
quality of the oscillator is! 

"Oscillators are usually characterized for :heir noise performance in 
terms of the noise power in one sideband referenced to carrier power in a 
I Hz bandwidth at a given frequency offset from the carrier. For example, 
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Fig 8. G4DGU"s reminder of a method of correctly terminating a doubly· 
balanced mixer in a direct-conversion receiver. Incorrect termination may 

reduce sensitivity 

this might be expressed as - 136dB Hz - • at 20kHz offset. At vhf, an ex­
cellent crysLal oscillator might achieve - 142dB Hz- • at 20kHz (a good 
vco/vfo may be 15 to 20dB worse) and may be around - 125dB at I kHz 
offset. This would mean that with, say, OdBm local oscillator injection, 
the noise sideband power in a single 0· 3 to 2· 3kHz sideband would be of 
the order of - 92dBm . This would correspond to a noise figure of around 
48dB! To this would have to be added the mixer conversion loss and any 
contribution from noise sources within the mixer (eg l/f noise from the 
d iodes). Yet nobody seems to mention this. 

"My firm, for a professional application, has been able to achieve noise 
figures in the region of 30dB without premixer amplification, bu1 a ll our 
signal processing is about 50kHz. To put this in perspective, this is about 
equal to a 21.N sensitivity in 20kHz noise bandwidth. 

"As I understand 1hc problem, the main reason for recommending the 
use of a balanced mixer in a d-c receiver is to cancel undesired responses to 
a.m. signals (especially on 7MHz!). II would seem to me that the primary 
limitation to sensitivity thus comes from close-in local oscillator phase 
noise (which cannot be cancelled in a balanced mixer) and from noise con­
tributions from the mixer diodes due to effects such as l/f noise. It is 
possible to build hf d-c receivers without an rf stage that give entirely 
satisfactory performance up to 28MHz. However, above this frequency it 
becomes very difficult to obtain adequate oscillator performance, as in­
dicated above. and relatively high gains at low noise become necessary for 
a high-performance receiver. 

"Finally, some caution is a lways necessary when using switching mixers 
(such as diode rings) since improper termination can upset their operation. 
It could be that the improvement in the sensi tivity noted by PAOSE when 
hc·added 1he two additional capacitors may have resulted from an im­
provement in termination of his home-made mixer rather than necessarily 
from an improvement in balance. Fig 8 shows one way in which a diode 
ring mixer can be correctly terminated for direct-conversion appli­
cations.'' 

Power supply philosophy (1) 
An impressive number of readers continue to show sustained interest in 
questions relating to the design and construction of low-voltage, high­
current power supply units-an area in which home construct ion can still 
provide a more nexible approach at significantly lower cost than the black­
box people. 

But as Jan Martin Noeding, LA8AK (who has built over 25 solid-state 
psus during the past 15 years) comments: "It is easy to construct a psu, but 
it is not just 'straight down the road' if you wish to develop a unit just that 
little bit better than everybody else's". His own design philosophy is aimed 
at achieving: (I) high efficiency in terms of watts output to watts input; (2) 
use of readily available components; (3) reducing heat problems by such 
measures as mounting transistors directly on the chassis (calling for 'inver­
sion' of conventional circuitry); (4) ease of consiruction; (5) minimizing 
the risk of self-oscillation and other forms of spurii and/or rf interference; 
and (6) lowest possible cost in relation to output power and stability. 

Fig 9 shows some of the ways in which· LA8AK sets about achieving 
these design aims. This particular unit was designed to provide 12V at JOA 
and has been in daily use for some months powering a load drawing SA. 
Since the transistors arc mounted directly on the chassis, two are on the 
front and two on the back; no additional heatsink is required and the unit 
can be quite compact . He prefers to use two 2N3053 devices rather than a 
single 2N3771 on the grounds of lower cost and easier heat dissipation, 
while current gain and saturation voltage are kept within acceptable limits. 

Allhough LASAK has made several units which use the well-known 723 
device as the regulator , he has found this has a st rong tendency towards 
self-oscillation. and he prefers to use a 741 device as a control element. 
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Fig 9. Design philosophy recommended by 
LA8AK for 12V 10A psu. Note the " inversion" of 
the pass transistors end regulator to enable the 
2NJ066s to be mounted directly on tho chassis 

which then forms the heatsink 

E<>-----

An important point that many constructors appear to overlook is the 
need to reduce rfi by adequately decoupling the ac input to the bridge rec­
tifier which otherwise will cause long- and medium-wave rfi. 

LA8AK has not incorporated electronic shut-down in his supply, s ince it 
is unlikely that there will be frequent short-circuiting of the output; instead 
a current limiting resistor is felt to be adequate. Since the thermal design is 
more than adequate, a short -ci rcuit will not cause the transis tors to break 
down, only rhc fuse will blow. Since the output voltage cannot rise above 
IS- 16V, crowbar protection has not been found necessaty either. 

To obtain good regular ion and good filtering of the output, wiring con­
nec1ions should be made as indica1ed in rhc diagram. All voltage sensing 
terminals a1 the voltage regula1or circuit should have their own wires 10 rhe 
output terminals. 

To allow 1he use of lhe lowes1-possiblc fuse rating, rhe swi1ch-on surge 
has 10 be reduced: this i.~ accomplished by means of a relay which delays 
the rate of charging of the 20,00011F inpur capacitor. However, if the 
regulator is loaded when power is switched on, the 100 rcsis1or will burn 
out; 10 prevent 1his a I0011F clec1roly1ic capacitor is connected across 1he 
zener diode, and this provides about Is delay of the outpul voltage, suffi­
cient to delay the voltage until after the relay has switched. 

In practice, LASAK uses four 2N30SS pass transistors in parallel , and at 
8A these run only barely warm. The regulator circuit is fairly conventional 
(but "upside down") consisting of 741, BCSS7 and 2N30S3 (BFYS I) 
devices. The output voltage remains stable at 12·4V from very tow drain 
up to 8A. However, constructors should note that the phase change be­
tween the input to the 741, through the regulator and back to the same 
point, must not represent 360° al any frequency where the loop gain is 
larger than unity; otherwise self-osci llation may occur at a frequency 
somewhere between SOO and I ,OOOkHz (ie in the medium-wave broadcast 
band) may occur. LA8AK has since provided more detailed circuit 
diagrams to which we may refer on another occasion. 

Pow er supply philosophy (2) 
A number of useful thoughts and comments relating to power-supply 
design have come also from Rick Sterry, G4BL T, based on experiences in 
both the amateur and professional fields of units of various sizes and 
types. It will be noted that, unlike LA8AK, he recommends the use of 
LM723 regulators . He writes as follows: 

"(I) I thoroughly recommend the ancient but excellent LM723 regularor 
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ic. It is simple, untemperamental and performs very well. The voltage 
stability of my large psu is vastly in excess of normal requirements, yet few 
components are used. 

"(2) Although 'swi tch-mode' supplies have been used in computer and 
some other power units for a number of years, they arc only just beginning 
to appear in amateur equipment. The reason for this is that they arc dif­
ficult to design, demand cosily fast-swirching transistors and diodes, and 
critical inducror design. My advice to amateurs would be not to attempt to 
build one (for high output currents) even using custom-designed ic devices, 
unless they have professional experience of this type or unit. Stick to linear 
regulators, keep it simple, and think big. 

"(3) A high-currcnr psu using simple capacitive smoothing requires the 
use of enormous-value capacitors, typically I00,00011F for a 12V, IOA 
design . This means that the peak currents drawn from the recti fiers arc 
also extremely large, typically some 30 or 40A for such a IOA unit , or even 
more. The old-style choke-eapacitor smoothing filter is preferable, provid­
ed one can find a suitable choke; the capacitor can be a lot smaller, the rec­
tifiers need not be so hefty, and the current through them will be nearer 
constant and roughly the same as the output current. 

"(4) Radio frequency interference from nearby transmitters can cause ic 
regulators to do all sorts of strange things, including letting the voltage 
output rise above the correct potential. Therefore never try out a psu on an 
expensive or critical piece of equipment uni ii you are quite sure that it will 
not be affected by a local transmitter (this can pose problems if the psu is 
essential to power the transmitrer, although in most cases this can be run, 
if only temporarily, from a car battery). A few SOOpF non-induct ive 
capacitors sprinkled here and there seem to cure the problem in most 
cases. Makers' specifications for ic devices usually suggest a suitable com­
pensation capaci tor of some 100 to SOOpF and, when using an LM741 as.a 
regulator, it will probably be necessary to put a capacitor of such value 
between rhe output pin and the inverting-input pin (note chat if the exter­
nal 'booster' transistors cause an inversion of the 74 1 output, then t~e 
non-inverting input pin would be applicable). It should be appreciated that 
much depends on the individual design of the psu and that, if no capacitor 
is fitted, the unit may well oscillate or 'hoot' with unfortunate results." 

Fig 10 shows the 12V IOA psu used by G4BLT for a considerable 
number 0f years. This has an LM72.3 regulator driving a ZT21 I with a pair 
o f 2N3772 pass transistors (2N377 ls would be adequate) and a "huge" 
heatsink on the back. Constant current limiting at 10· SA is ttsed, as he 
considers foldback limiting is too easily "fooled" by capacitive loads or 
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Fig 10. G48L T's 9 14V, 10A power supply. Note 
that pin numbers of the LM723c are for the can 
and not the dll version. TR1 on smell heatsink. 
TR2. TR3 (and possibly Rl , R21 on large hoot· 
sink. Current limit is about 1· 2/ Rl . w ith Rl c R2 
In all cases. Originally built 1974 end still going 

strong 
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Fig 11. RA3AA's 1·8MHz direct-conversion receiver using anti-parallel harmonic mixer 

anything that takes an initial surge from 1he psu . In some cases the com­
ponents are over-rated, since they happened 10 be available, allhough- as 
mentioned by LA8AK-1here is considerable merit in designing a psu for 
higher-power loads than those used in practice. 

Harmonic mixer 1 ·8MHz receiver 
A number of references have been made in TT to the back-to-back (anti­
parallel) harmonic diode mixer that has been used by the Russian amateur 
V. Polyakov, RA3AAE, in various d-c receivers (and which is also capable 
of providing a very effective form of microwave mixer) . 

This arrangement turns up again in the form of a I ·SMHz receiver 
described by RA3AAE in Radio (Moscow), No 6, 1980, which is clearly in­
tended to provide a reasonable standard of performance. The oscillator 
tank circuit (LS, C8) tunes 925 to 975kHz for the receiver tuning range of 
1,850 to I ,9SOkHz, and the receiver has a fixed-tuned bandpass input 
circuit . The circuit diagram, Fig 11, has been extracted from a detailed 
Russian text and is intended more as a source of ideas than as a construc­
tional guide, particularly since I have no information on the characteristics 
of the Russian semiconductor devices specified etc. It would also be 
necessary for experimenters to develop suitable coils etc. 

Small heatsink psu correction 
TT October 1980 included (Fig 4, pl036) the circuit diagram of a high­
currcnt; small heatsink 12V, IOA psu stemming from Giles Humpston, 
G4GYO, which featured a low-dissipation regulator. Unfortunately the 
diagram was incorrect and Fig 12 shows the amended version. G4GYO has 
checked that the earlier diagram, while not providing regulation, at least 
should not have resulted in any componem damage. Apologies 10 all who 
have struggled to make it work! 

Julian Pedley, G4CKL, comes up with a novel suggestion for overcom­
ing the problem of the JV or so voltage differential that is inescapable with 
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Fig 12. Amended circuit diagram for G4GYO's high-current. small-heatsink 
psu I TT October 1980, Fig 4, p1036) 
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ic regulators . His solution is to use a separate section in his psu, with its 
own low-wattage transformer, to supply the ic regulator and the associated 
drivers for the series-pass regulators. In this way the main heavy-current 
transformer need have a voltage rating roughly equivaleni to the required 
output voltage, while the transformer feeding the regulator might be, say, 
24Y, 0 · 5A. He has successfully adopted this appcoach for a psu used with 
an Atlas 180 transceiver that needs a peak of about 17 A at I 2V. II may 
sound a cumbersome technique, but in practice the regulator psu can be 
very compac1 and it saves all the problems that can arise from having to 
dissipate several volts at very heavy current, as well as reducing the risks of 
a short-circuited series regulator transistor resulting in excessive voltage 
being applied to expensive equipment. 

VMOS de- de converter 
While, as noted by G4BLT, the heavy-current switched-mode power sup­
ply (see notes on such systems in 7T December 1979, pl 145) is not 
something to be tackled lightly, there continues to be a need for de 
voltages greater than those available from a 12V car battery, often for­
tunately at quite modest current. The higher the switching frequency of a 
power oscillator used in a switched-mode system (ie what we used to call a 
de-de converter) the smaller can be the associated transformer , the ripple­
filtcr components, and the higher the overall efficiency. In all switchcd­
mode supplies it should be regarded as essential to ensure the minimum 
harmonic (rfi) output, but a high fundamental frequency is not necessarily 
a disadvantage since the rfi filters can be made more effective. 

Some professional designs are now using swi tching frequencies between 
about 100 and 250kHz instead of the much lower frequencies formerly 
adopted. In Electronics 4 December 1980, Bill Roehr o f Siliconix shows 
1ha1 vmos devices, because of their very fast turn-on, turn-off times 
(typically only a few nanoseconds), can readily be used in this application 
up to at least 250kHz. Fig 13 shows his arrangement for providing a few 
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Fig 13. VMOS de-de convener with switching speeds up to 250kHz or so. Tha 
trifilar·wound transformer on Indiana general core F626-12-92 or roughly 
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watts of de at up to 60V (voltage determined by selection of the zener 
diode); other (higher) voltages could be achieved by changing the turns 
ratio between primary and secondary windings of the trifilar-wound 
toroidal transformer. 

Bill Roehr describes the mode of operation as follows: 
" When the circuit is first energ ized, a positive voltage is capacit ively 

coupled to the gale, turning on 1he device. Enhancement voltage is main­
lained by the potential across the transformer's primary, and this is 
reflected on to its feedback winding. The device continues to conduct until 
the core saturates, whereupon the feedback voltage collapses and turns the 
vmos fet off. 

"With t he device off, energy stored in the magnetic field surrounding 
the primary winding is transferred to the secondary winding. The zcner 
diode clamps the primary winding voltage 10 the desired potent ial and 
limits the voltage across the vmos gale 10 some value below its 60V 
breakdown rating. The energy transferred 10 1he feedback winding has the 
proper polarity 10 hold the fct to cut-off. When 1he transformer comes out 
of saturation, the operating cycle repeats. Diode 02 prevents negative 
spikes from damaging the gate of the fet. RI suppresses any parasitic 
oscillations caused by the switching. 

"Energy transferred 10 the secondary winding delivers power to C2 via 
the rectifying diode 03. A single 4 · 7µF capacitor provides sufficient filter­
ing at 250kHz. T he de output voltage may be made positive with respect to 
the main rail by grounding terminal I, and negative to the main rail by 
grounding terminal 2." 

Physical size of such a converter can be minimal. 

Capacitance and the ohmmeter 
An ordinary analogue-type ohmmeter, such as those incorporated in most 
high-sensitivity test meters, can be used to measure, with sufficient ac­
curacy for many purposes, the capacitance of an unknown capacitor 
within the range roughly 0· I to 300µF (best results in the range O· 5 10 
I001-1F), according 10 J . Mingrone (Electronic Design , December 6, 1980): 
Fig 14. He describes the procedure as follows: Select a high-resistance scale 
(eg R by 10,000) and zero the meter at fsd in the usual way. Tape a semicir­
cular piece of paper to the face of the meter 10 provide an additional scale. 

Manually ca1•brateo 
paper scale 

- oecade cae>acotor box 
e>r test capac 1tor 

Fig 14. Use of multitest ohmmeter to m easure capacitances of from about 0· 1 
to JOOµF 

Then experiment with a large-value, init ially discharged, capacitor. Con­
nect it directly across the meter leads; it will normally be found that the 
meter pointer will denect a lmost to fsd and then drop back: the lower the 
value of the capacitor the less will be the initial kick of the pointer. The 
paper scale can then be calibrated, preferably from a decade capacitance 
box bul, failing this, from a selection of known-value capacitors. For elec­
trolytic capacitors observe the correct polarity of the leads (it may be 
necessary 10 check whether or not the "positive" (red) lead carries a 
positive potential when the meter is used as an ohmmeter). 

Tips and topics 
Gordon Pheasant , G4BPY. still feels (sec 77 June/ July 1980) tha t a 
200kHz crystal filter can prove useful for Droitwich off-air frequency 
standards, more especially if the requirement is for vhf/uhf applications 
where there is a real need 10 reduce the amount of fm on the marker signals 
10 a minimum. In fact he ended up using a three-crystal fi lter and achieved 
excellent results. A pll design for a general-purpose design (no crys ta l 
filter) in Wireless World January 1981, indicates how it will be pos.sible 10 
modify a 200kHz uni t when Droitwich changes to 198kHz in a few years' 
time by using a crystal filter 10 select a 2kHz (200kHz) sideband. 
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Several years ago, in his survey of the four-way (polyphase) phasing 
method of ssb generation, A. Gschwind!, HA5WG (Rad Com January 
1976) pointed out that this technique could be used also for ssb demodula­
tion, though li11le use has so far been made of this idea. In EBU Review­
Technical No 181, June 1980, Dr R. C. V. Macario and I. D. Mcjallie, of 
the University College o r Swansea, describe a receiver incorporating a 
polyphasc network and suitable for domestic use if and when ssb broad­
casting comes into general use. While they agree a four-path phasing 
demodulator would inevitably be more expensive 10 mass produce 
(because of the need for more components) than a two-path system, they 
show that a polyphase approach would reduce phasing errors. etc "by an 
order or magnitude". 

Publications relating to recent communications-type Plessey ic devices 
now include a booklet New symhesi<,er circuits from Plessey Semiconduc­
tors with advance informat ion on applications of the SP8901, SP8906 and 
NJ881 I (which together can form a general-purpose frequency syn­
thesizer) and the SP8793 and NJ8812 {for a low-power synthesizer). Also 
worth noting is an "owner's manual" on the SL560c low-noise wideband 
amplifier device which can form a low-noise rf preamplifier or good 
dynamic range (features though not simultaneously gains up to 40dB, 
noise figure less than 2dB; bandwidth 300MH z and based on 50Sl input im­
pedance). 

Several explanations have been received on just how the negative 
resistance oscillators using bi polars or fet s (TT October, November) would 
appear 10 work. My apologies by the way to G3MYM for mis-spelling his 
name, which is R. W . Micklewright. 

Ir you arc interested in really long feeders with the antenna possibly 
several hundred or more feet away from the shack. seek out Ham Radio 
(October 1980. ppl2- 25) for an article by Henry G. Elwell, N4UH, on 
"Long transmission lines for optimum antenna location" containing 
details or balanced four-wire open line as used at many commercial hf 
sta tions. 

On sealing coaxial cables (TT June/ July 1980) Jim Foster. K7ZFG, 
comments in Hum Rudio (October 1980) that neither silicone seal nor pvc 
electrical tape should be considered adequate in extreme climates, and that 
cable tends 10 "breathe'' in moist air. He adds: "The best way of prevent­
ing this is to use rubber, self-vulcanizing electrical splicing tape. A good 
seal is provided with one coat of tape; over this, 10 protect it from 
sunlight. there should be a layer of pvc electrical tape, as rubber tape will 
decay if exposed 10 sunlight .... Before installing electrical splicing tape, 
st retch it from I t to 2 times its original length. Then wrap the entire coax­
ial fill ing, leaving no gaps or open spaces. In winter i1 may be necessary 10 
cover the wrapped connector with your hand for 3 or 4min to warm it and 
initiate vulcanizing action: then cover it with the pvc tape." There has also 
been a lively correspondence on the topic of filling PL259 plugs, bu1 that 
must be left for another time. 0 

Practical £le<:tro11ics f/a11dbook by Jan Sinclair. First published November 
1980 by Newnes Technical Books: 186 +vi pages (216 by 138mm). Price 
£3 . 95 (limp covers). 
Questions & Answers 011 Tra11siswrs by Ian Sinclair. Fourth edition 1980 
published by Newnes Technical Books: 104 +vi pages (165 by 112mm). 
Price £ 1.75 (limp covers). 

These two books by lor revised byl the same author are bo1h intended for the general 
electronics en thusiast or student·technician rather than specifically for those in· 
terested in amateur radio. The compact 0 & A lirst came out in 1966 and, although 
additional information on recent discrete devices has been added, its age shows 
through. Cenalnly, howover, it provides a reasonably clear. non·malhematlcal outline 
of the principles and practice of transistors. But look before you buy, it may r10t be 
the right book for you. 

The Practical Elec1tonics Handbook is a decidedly more substantial. worthwhile 
and up·to·date book and includes some useful data such as pin-outs for popular ttl 
and cmos ic devices. Although emphasis is more on electronics !including brief men­
tion of microprocessors! than radio communication. the book represents good value 
fpr money with Its many clear drawings. and 1t is wonhy of a place on tho bookcase 
unless you are already well endowed with manufacturers' data books. Chapters in· 
elude: Passive components: Active discrete componen1s; Discrete component cir· 
cuits: Linear ics; and Digital ics. G3VA 
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MICROWAVES 

Charles Suckling, G3WDG* 

More on the G3JVL 10GHz transverter 
Since 1he full design of 1he G3.IVL IOGHz 1ransver1er was published (Rad 
Com. April 1980) a number of 1hese unils have been buih and arc 
operaiing successfully. However, one area which has caused difficuliies in 
some cases concerns 1he tuning up of the device. T his is due to 1he large 
ratio of 1he mixer diode impedance to that of the waveguide, which makes 
the sc11ings of lhe six matching screws between the diode and lhe 
waveguide fillers rather crilical. In response 10 1his. G3JVL has produced 
a modification which eliminates the need for these matching screws and 
thus makes this unil very much easier 10 1unc up. 

The modifica1ion em ails removing one o f 1hc broad walls o r the 
waveguide in 1he centre secl ion of the mixer. and replacing ii wi1h a 
specially bent-up piece of metal, as shown in Fig I. The 1apering sections 
of the waveguide lhus produced perform the impedance malching between 
the full height waveguide and 1he mixer diode. 

1·:)mm 

3rd LO 
l l ltercavlty 

M2 or BSA 
screw 
5/a·iong 
(15mm) 

r · 

Jrd Signal 
I li ter cavity 

M2 or 8BA screw 
5/e" iong ( 15mml 

10mm 

Choke piece ..... Brass rod drilled 1 •Bmm d•a In 
end for diode post and small hole drilled In 
opposite end to accept enamelled copper wire 
One layer ol Sellotape wrapped around brass rod 
Assembly to be a push-I 11 Int o 2BA studding 
PTFE ring 

L. 
5mm 

2BA studding drilled 3mm dla to accept choke piece 

Thin enamelled copper w ire passing tnrough hole 1n 
28A studding and soldered Into hole 1n choke piece 

144MHz in/out 

Fig 1. Modification to the G3JVL 10GHz transverter 

The material used for the 1apering section is made from a piece of brass 
or copper o f similar thickness to ihe waveguide wall, ie 0·048 or 0·050in. 
The broad wall of the waveguide on the underside of the mixer (ie the s ide 
carrying the 2BA nu1 as originally specified) should be removed, cg by 
drilling a number of small holes close to each other and then using a needle 
file to remove 1he meial between 1hem, followed by filing down the rough 
edges. The tapered section should then be inser1ed (it will hold i1sclf in 
position if left s lightly oversize on lhe 0·9in dimension). Prior scribing of 
lines on the inside narrow walls of the waveguide using a suitable 1hick 
piece of metal as a guide. held agains1 the remaining broad wall. will act as 
an alignment aid for determining the correct posi1ion for 1he 1apered sec-
1ion. Turn the unit upside down, and mark 1he position for lhe 0 ·063in 
hole in the tapered seclion by drilling very slightly into the metal using a 
0 · 094in d rill (in a vertical drilling stand) fed inlo 1he waveguide lhrough 
1he 0·094in hole in the opposile wall of the waveguide. Remove the 
1apered section, drill out 1hc 0 ·094in hole in the waveguide to 4mm 
diamcier, and 1ap this hole 2BA . T he 1apered section should 1hen be drill­
ed 0·063in in the marked position. Drill and tap the M2 (or SBA) holes 
next 10 the iris plates in 1he waveguide cavities, and be careful to remove 
the swarf as far as possible by lapping lhe metal out of the iris holes imo 
the centre section. 

Refit the tapered section into the waveguide and assemble a 2BA brass 

•JJ Oakwood Road. Chandler's Ford. Ha111s S05 ILW. 
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nut on lo a 2BA lap or an old brass screw (which will not take solder 
easily) , and jig the 2BA nut hard up against the wall of the waveguide. 

The whole waveguide assembly is then healed on a ho!plate 10 j ust 
below solder meliing temperature, and 1he tapered sec1ion and 2BA nu1 
soldered into position using an iron to provide the final heat. Be careful 
not to overhea1 1hc unit , or some of the previously-assembled pieces may 
fall off! 

When 1hc unil has cooled down, the diode may be placed into the newly­
made choke/choke-holder assembly and fitted into position. The thin 
enamelled copper wire is connec1ed lo the changeover relay in the 
preamplifier box. Try 10 keep this wire as short as possible. 

The tuning-up of lhe unil is carried out exac tly as described previously, 
except 1ha1 no maiching screws should be needed in the cenl re seciion . The 
newly-fitted M2/8BA screws arc adjusted for maximum power 1ransfer 
through the cavities when the cavities have been luned to resonance. Their 
presence will affec1 the tuning of 1he eavi1ies sligh1ly, and some small 
degree of cavity reiuning will probably be necessary as they are adjusted. 
Final adjustments of all screws should be made for besl noise figure or 
maximum power oulpul (or a compromise between 1hcm) as originally 
described. 

As an a lternative to bending up the metal for the tapered cent re section, 
GJJVL suggests 1ha1, if milling facilities are available, lhe centre section 
would usefully be made from a solid piece of metal. The fixing for lhe 2BA 
choke/diode-holder assembly would then be simply a rapped hole. The 
block of mcial could be ciiher soldered or screwed imo position. This 
would enable the modification to be carried oul wi1hou1 the need for any 
further soldering. 

A chan~eover system for use with the IC202 
transceiver 
In cases where it is intended to use lhe IC202 cw/ ssb transceiver both as a 
transmit rf source and as a receiver, in conjunction with microwave 
1ransverters (such as the G3JVL IOGHz transverter), advantage may be 
taken of the de switching vohage present on 1he IC202 rf output socket to 
conirol a sui1able changeover system. A lypical circuil is shown in Fig 2, in 
which the IC202 is switched directly 10 a transverter receive outpul, or to 
1he 1ransmi1 input via an attenuaior. The values shown arc sui1able for use 
wilh the G3JVL 1ransver1er. The circuit will also drive a second relay, 
from the emitter of the BFY50 transistor , which would be used lo switch 
the mixer diode between 1he rf input port (for lransmit) and the i.f. 
preamplifier (see Rad Com April 1980). 

Cat>acltors a r e 
disc ceramic 

4·7k 

To/from 
IC202 

RLA1 

~Op 

6 )< 330fl 
0 ·25W 

270fl 
0 ·25W 

To relay In 
preampl i fier 

RLA -,- box 

To "144MHZ 
rx outP1.1t • 

To ' 144MHz 
t>< Input• 

2 )< 120fl 
0•25W 

Fig 2. Circuit diagram of transverter changeover system for use with IC202 
transceiver. ALA is an RS type 349591 

1·3GHz eme news 
Poor weather affected activity on I · JG Hz eme over the November 29/ 30 
sked weekend, bul nevcrlhclcss some interesting contacts were made. 
Members o f the SK2GJ group were active for 1hc second lime wi1h their 
32m dish , and made a number of comacts including G3L TF. G3WDG. 
G4KGC, G4CNV, G3YGF, SMODFP, SM6CKU. DJ8QL. LXIDB, 
K4QIF, K2UYH and VK5MC. During 1he comacts wi1h 1he Oxford 
group, their signal exhibited a peculiar rapid, scintillation-type fading 
qui le unlike 1he normal, slower, libration fading always experienced on the 
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eme path. They reported that they were beaming through an aurora at the 
time, which seemed to be responsible for the effect. Signal sl!engths were 
also lower than expected. 

One station was also reported active using 16 homemade F9Ff Yagis; 
this is almost certainly the first time that Yagis have been used successfully 
on I · 3GHz cme. Apparently this station contacted SK2GJ (using 150W), 
and was heard (weakly) by G3LTF and LXIDB. 

The growth in I ·3GHz eme activity continues, with new stations 
SM6CKU and SMODFP and DJ 8QL appearing in November. The ex­
cellent results now being achieved by stations with 20- 30ft dishes on 
I· 3GHz, with the advent of very low noise figure gasfet preamplifiers and 
higher power amplifiers, suggest that successful contacts can be made with 
considerably smaller antennas; cenainly dishes 12 15ft in diameter should 
be capable of good results. Such antennas arc more practicable for the 
average home station site than 20ft dishes! Such dishes arc to be recom­
mended, compared with Yagi arrays of similar gain, as they may be used 
on circular polarization with full efficiency. Circular polarization is stan­
dard on I· 3GHz, since it can eliminate the need for a high-power antenna 
changeover relay, and effectively eliminates the problems of Faraday 
rotation which are common on lower frequencies with fixed lincarly­
polarized antennas. 

The existence of regular activity periods and skcds for I· 3GHz eme, 
details of which arc given in !he monthly 432 and above eme newsletter by 
K2UYH, provides an cxccllc111 opportuni1 y for anyone interested in starting 
on I · 3GHz cme 10 hear signals. Early copies of the sked list arc available 
(transatlantic post permitting!) from J. Gannaway, G3YGF, Dept o f 
Engineering Science, Parks Road. Oxford. on receipt of an sac. 

Power amplifiers for 1 ·3GHz 
With the advent of commercial, low-power, transvcncrs for I· 3GHz, it is 
worth reviewing the need for "high power" on this band. For many years, 
a few watts output used to be deemed acceptable, but this was in the days 
when any contacts over abou t 50km were considered real dx! Nowadays 
most s1a1ions run at least 20-JOW output and, as a result, contacts over 
much longer distances are considered routine, even from home stations. 
The general use of higher power levels is certainly one of the key factors 
contributing to success on I · 3GHz. 

Unfortunately semiconductors capable of this level of power are still 
prohibitively expensive, and most amplifiers in use employ valves, such as 
the 2C39 or one of its variants (2C39A, 3CX 100A5, 7289 etc). Two designs 
for single-valve power amplifiers have been published in RSGB literature 
(Rad Com January 1976, VHF/UHF Man11al p5. 74). Some modifications 
to the latter design by G4DGU to improve its performance have been 
published in Microwaves (April 1979). G4FZL has noted an error in Fig 3 
of this item-the position of the output socket as shown is incorrect; it 
should be located further to the right (in the hole marked CJ in Fig 5.154, 
VHF/ UHF Man11al). 

G4FZL has also found one or two further modifications to be necessary. 
The input circuit to the 2C39 required a 6pF trimmer in parallel with CB 
(VHF/ UHF Manual Fig 5.159), and the 0·375in dimension of the anode 
tuning capacitor C2 (Fig 5.154) had to be increased 10 O· Sin. The gap be­
tween the fins of the 2C39 anode cooler and 1he diecas1 box was found to 
be c ritical (0·06--0· 13in) in order to get 1hc amplifier to tune. G4FZL con­
firms G4DGU's observation 1ha1 a gasket is necessary to ensure a good rf 
seal between the main chassis plate and the diccast box. He also notes that 
with some types of 2C39, !he conducted heat from the hearer and cathode 
tended to melt the soldered connections; reducing the heater voltage to 
5 · 5V cured the problem . 

It is also possible 10 modify some commercial cavities for use as I· 3GHz 
power amplifiers . GM8BJF has had considerable success with the surplus 
UPX-6 cavity. This is a coaxial device. intended for use at s lightly lower 
frequencic.~. and requires modification to raise its resonant frequency to 
I ,296M Hz. The modification consists of filling the lower part of the cavity 

Fig 3. Position of solder in the 

modified U PX 6 cavity 
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Cavity 

Solder 

with solder as shown in Fig 3. GM8BJF suggests the following procedure 
for doing this. 

First, strip down the unit to the bare cavhy, taking care to remove all the 
moving parts, insulators etc. Next. heat the cavity and tin the bo11om of 
the inside of the cavity with Multicore solder, having first plugged the 
spare tapped hole in the base wilh a 4-4-0 screw. Continue 10 fill the cavity 
with plumber's (stick) solder-this is much cheaper than using 
Multicore- 10 a dcp1h of 12mm. To ensure that the solder tins the walls 
and forms a meniscus to the cavity walls. it is important 10 main1ain a film 
of nux on the molten solder. A useful way of knowing when 1he correct 
depth of solder has been reached is 10 note the dis1ance from the surface of 
1he mell to the screw holes in the inside wall of the cavity, as shown in 
Fig 4. 

Hole for tuning plunger 
(viewed from 1ns1de) 0 

Fig 4. Correct level of solder 
Surfaceo~ b 
solder 

·•· -·· 2-3mm · 

Allow the solder to cool. and thoroughly dean the casting, chemical 
paint stripper such as Nitromors is ideal for this, bu1 i1 should be used with 
care as it is'corrosive to the skin. Reassemble 1he cavity to its original form 
after washing away the cleaning agent with water and drying it. The 
spring-loaded valve retainer should be removed (three 4-40 UNC nuts and 
bolts). 

The cavity should now tune to I ,296MHz with rhe rwo tuning adjust­
ments. Different valves may require s lightly different settings. G M8BJF 
has managed to achieve SOW from such a cavity, using a good 7289, with 
IOW drive. 

Sighting compasses for antenna alignment 
A home-made sighting compass was described recently in Microwaves 
(November 1980). This is a very useful piece of equipment for calibrating 
antenna directions. G3NAQ writes 1ha1 he has recently obtained a similar 
item ready-made from an outdoor-sport shop; this was sold as a "mar­
ching compass''. It was only slight ly more expensive than the Silva com­
pass recommended for 1he home-made sigh1ing compass. 

He also notes that any compass obtained for outdoor use should be 
liquid damped. Although a non-damped compass may seem quite s1able in 
the shop, it may be very difficult 10 use outdoors in any sort of wind (a 
common occurrence during microwave tests!), due to the inevitable 
unsteadiness of the hand. 

New IARU Region 1 1 ·3GHz record 
More information has arrived aboui the I · 3GHz dx worked during the 
phenomenal opening of 3 October, 1980. At about 2000gmt G3GN R in 
South Devon worked OKIK IR/P at l,204km, and established a new IARU 
Region j record for 3·5h un1il his fellow Devonian G3AUS worked 
OKlAIY/ P to lift it to l,353km. 

Recent possible firsts 
The following contacts on the microwave bands may well be "firsts". Are 
!here any prior claims? 
26 September G3PBV GUJKFT 
3 October GJSKNV PAO 
3 October GJSKNV DL 
23 August El2VDEI P IG8AFCl GWSDIF/ P 

Recent M icrowave Awards 

lst G GU on t ·3GHz 
1st GJ PA on 1 ·3GHz 
1st GJ DL on 1 · JGHz 
1st El GW on lOGHz 

G5UM has supplied 1hc following list of recent Microwave disiance and 
QTH Squares Awards. 

I ·JGHz dislnnce awnrd: No 22 to G8ART. 

IOGHz dis tancl' award: No 47 to G3Y JH/ P, No 4810 G2DSP/ P. No 4910 
G4ETU/ P, No 50 to GWSNBK/ P , and No 51 10 E12VDF/ P. 

Microwave QTH Squares Award: I · 315 No \) 10 Gl!KAX, I · 3/ 15 No 4 to 
G8ART, I· 3120 No 2 to G3XDY. l · 3130 No I to G4BEL, and 10/ 5 No II 
to FOAKD/ P, No 12 10 G3Y.IH / P, No 13 10 G2DSP/ P, and No 14 10 
G4ETU/P. 0 
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4 - 2 - 70 

John Morris, G4ANB* 

50/70MHz transat lant ic crossband 
A piece of ama1eur radio history was made al 1627grnl on 17 November 
1980 when Gordon Pheasant, G4BPY, in Walsall, and Andy Mclellan , 
VEJASJ, in Saint John, New Brunswick, comple1ed the firs1-ever 1rans­
atlan1ic 50-70MHz cross band con1ac1. The calculated great circle distance 
between 1he two siatfons is 4,591km. 

Amateur signals from Europe on 70MHz were actually detected in 
North America on Lhe previous day. /\t I 335gmt on 16 November VE I ASJ 
heard marginal signals from ZB2BL on 70· I Ml-fz, but no contact was 
completed. At 1620gmt on 17 November G4BPY se1 the keyer going and 
asked VEIASJ 10 lis1en on 70· I MHz. At 1hat 1ime 1he 50MHz signals 
from the Canadian station were being received al S7 in Walsall. VE I AS.I 
reported hearing the 70MHz signals from G4BPY, and initially sent a 
212/9 report. He eventually copied 1he 5/ 9 reporl being sen1 on 70· I MHz, 
and his final report to G4BPY was 3/ 3/ 9. The contact was compleled at 
1627gmt, by which time the transmissions from VEIASJ on 50 · 105MHz 
were being received at well over S9 by G4BPY . 

t\t the 1ime of 1his remarkable con1ac1 50MHz signals from lhe WI, 2, 3 
and 4 call areas of 1he USA were coming in strongly, but by about 1645gmt 
1hey had all faded out. G4BPY notes with interest 1hat a similar set of cir­
cumstances prevailed on the previous day- soon after VEIASJ heard 
ZB2BL on 70· IMHz, all signals faded on 50MHz. 

Following Lhis initial success, three more UK amateurs have made 
SO-70MHz transatlantic crossband contacts. The 70MHz band was open 
on 7 December for shorl periods between 1445 and 1515gmt, and during 
that time G4ENB, G4ENA/A and G3CO.J all worked VEIAS.I. G3UUT 
also tried to make a contact, but was unsuccessful. 

The propagation mode for these comacts is not yet clear, but several 
theories are being propounded. VEIASJ has sugges1ed that double-hop 
sporadic-E was responsible; G3COJ believes it was F2; and G3UUT 
believes it was ionospheric scalier, as he was hearing a rough tone on 
signals from G4ENA/ A. No doubl 1his subject will be the topic of friendly 
argument for some lime. 

Wha1ever 1he propaga1ion mode, congratulations arc due to all lhese 
operators, in particular VE I ASJ, who had what was probably the hardesl 
task of digging weak signals out of the noise. One cannol help but admire 
the dedication of someone who is prepared to set up an amenna system 
and receiver for a vhf band not in use by any amateur within 4,000km! 

Two make 28/SOMHz crossband WA C 
Seemingly not content with merely making the lirst 50 70MHz. crossband 
transat lantic QSO, G4BPY also became the first UK amateur LO have 
worked all continems using 28- 50MHz crossband , when he completed a 
contact with VK60X, in Caernarvon, Wesl Australia, at 0936gmt on 27 
November 1980. The contacts making up this achievement were with 
YEIAVX, in Bridgewater, Nova Sco1ia, on 21 October 1979; 5B4AZ in 
Cyprus on 30 October 1979 (the first UK- Cyprus crossband comact); 
HCJJX in Equador on 2 November 1979 (the first UK-South America 
crossband contact); ZB2BL in Gibraltar on 30 November 1979; ZS6PW in 
Pretoria on I March 1980; and VK60X as described above- for yet 
another crossband "first", from the UK to Australia. 

Shor1ly after completing the comact with G48PY, YK60X went on l<> 
work Brian Bower, G3COJ. and Ken Ellis, GSKW, so making G5KW the 
second UK amateur to achieve WAC for 28-50Ml-fz crossband operation. 
The contacts comprising the GSKW WAC were with VEIAVX on 20 Oc­
tober 1979; HC IJX on 2 November 1979; ZSJE on 14 March 1980; 15TDJ 
on JO May J980; 5B4AZ on 25 October 1980; and VK60X on 27 
November 1980. 

For several months preceding the VK60X contacls. quite a few 50MHz 
cmhusiasts had been alive to the possibility of hearing 50MHz amateur 
signals from the Amipodes, and had been making appropriate prepara­
tions. G4BPY used a five-element Yagi fixed towards VK , and cut and 
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matched t<>.52·3MHz (the lower-band edge is at 52MHz in Australia). A 
homebrew mosfet converter was mounted al the masthead, feeding 
28MHz down the coaxial cable to a JR599 in the shack. The receiver's in­
ternal 50MHz converter was used to listen on the lower frequencies. 

These preparations fir:st bore fruit on 26 November at 0959gmt, when 
G4BPY identified lhe VK6RTf beacon on 52 · 320MHz. Signals peaked at 
SS before fading out at IOIOgmt. VK6RTT is run by VK60X, who was 
alerted to its reception in 1he UK, but too late for a crossband comact to be 
made. A signal which was later identified as coming from VK5RO was also 
heard on 52 ·02MHz. 

On the following day, at 0924gmt, VK6RTT once again became audible, 
and on this occasion VK60X was available, and so the contacts were 
made. VK60X was using 52 · 005MHz, and both his cw and ssb transmis­
sions received R5/S9 reports from G4BPY. VK6RTT finally became in­
audible at IOOlgmt. The UK stations who made crossband contac1s with 
VK60X were all transmi.tting on 28·885MHz. 

Once again, congratulations arc in order to G4BPY and G5KW, whose 
perseverance in the difficult an of 28- SOMHz crossband working has at 
last been rewarded by comacts with each of the six continents. 

F2 propagation at 144MHz? 
John Branegan, GM41HJ, has been continuing his salellite monitoring ac­
tivities. A feature of major interest revealed by these observaLions has been 
the very high ionization levels reached during certain days in November. 
Following a report in the January 1980 4-1-70 several American amateurs 
have been keeping GM4JHJ informed of possible F2 propagation at 
J44MHz. Others have seen the report by G310R in Orbit June 1980, which 
gave data from G3JOR and GM41HJ for predicting the possibility of 
144MHz F2. These effecl s were presenl again on 5, 9 and 14 November. So 
far GM4JHJ has received only a secondhand report via AA61 and 
WB2TNC/ 3 that someone had some success on 9 November using high 
power density eme gear, and he is obviously interested in hearing more: 
Certainly satell ite results on 9 and 14 November suggested that transatlan­
tic F2 propagation might have been possible on I 44MHz. On 5 November 
lhe same conditions were present to the south of GM411-IJ. 

The high ionization levels present on 9 November coincided with the 
observation by GSPON (AM35g) of the ZS6PW beacon on 144· 17MHz 
between 1030 and 1045gmt. The signals heard by GSPON were weak but 
fully readable, and peaked at a beam heading of 120°E of N, with the 
callsign being given every 30s. 

II is a sad fact rha1 there are a few misguided people who apparently get 
enjoyment out of transmitting spurious signals with exotic callsigns. The 
past activities of this small band inevitably cas1 doubt on 1he origin of the 
signal heard by GSPON, but the evidence so far indicates that lheobserved 
transmission did indeed come from the ZS6PW beacon. If so, 1his report 
could well prove to be a landmark in the continuing investigation and ex­
ploilation of various vhf propagation modes by amateurs. 

144MHz eme experim ents from Yorkshire 
Several members of the Yorkshire EME Group (G4CMV, G4DZU, 
G4HZN, G41DR and G5CSZ) have wrillen to 4-2-70 with details of their 
recent moonbounce experiments on 144MHz, including a series of tests 
wilh Kl WHS and his monster array of 24 14-element CushCraft boomer 
Yagis. Path-loss calculations indicated that with a single Yagi antenna and 
UK power levels it would just be possible for an eme contact to take place 
between 1he UK and KIWHS. During a sked on 18 October 1980, Dave 
Redman, G41DR, succeeded in working KlWHS via the moon with "0" 
reporis. KIWHS peaked at ldB over noise in a 500Hz bandwidth with 
G41DR, who was using only 14 elements of a 19-elemenl CushCraft 
boomer. The receiver used by G41DR consisted of a 3SK48 preamp driving 
a U3 10 into an SRA! H balanced mixer. A Drake R4C with bandwidths of 
2 ·4, I· 5 and 0· 5kHz was available. Subsequent conversation with KI WHS 
revealed that G41DR peaked al RST429 at times during the sked. Other 
stations able to hear KIWHS during ihe sked were G4HZN, G4DZU, 
GSMJD and swl Mike Allmark. 

Walter Hopkins, G5CSZ, is a leading 144MHz personality in this coun­
try, and in the USA where he is beuer known as W4FA Y. He was due 10 
return to the other side of the Atlantic in December, and so had taken 
down the normal eme array and was using only a single nine-elemelll 
Tonna Yagi at 25ft asl. The first sked with KI WHS from 0300 10 0400gmt 
on 20 November produced no result, and so a furiher test was arranged for 
the following morning al 0420gmt. After an initial frequency error had 
been discovered and corrected , the QSO was ccm1pleted without any dif· 
ficulties; the signal from K 1 WHS reaching a good 519 on several se­
quences. The equipment used by G5CSZ comprised an IT301 D with an 
Autek audio filter, MMT 144- 28 1ransver1er and a 3SK48 preamp with 
0 · 9dB nf in the shack. On transmit the transvener was used to drive a pair 
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of 4CX300As at SOOW 10 65f1 of Andrews 0· 5in heliax FSJ450 wi1h 
I ·02d8 loss. Power al the an1enna was 632W. G5CSZ made a special 
bracket for 1he nine-elemen1Tonna10 fix 1he eleva1ion al 8°, allowing him 
to hear emc signals from 2h before moonsel. KI \VHS commented 1ha1 this 
was the smallest an1enna he had ever worked off 1he moon! The moon was 
at perigee during the contact. and the excellent winter conditions on eme 
certainly helped make it possible. 

Doug Parker, G4DZU, uses an array of four 19-clemenl boomers with 
full azimuth and elevation control, fed by 50fl of 0·675in heliax for 
144MHz eme. In the shack an Jcom IC25 1 is used with an Autek audio 
filter and a homcbrew pa. The preamp uses a 3SK48. He worked KIWHS 
at 0050 on 19 November 1980 and, as would be expec1ed wilh the 
somewhal larger an1enna sys1em, was able 10 send a 51519 report. Over the 
next few days G4DZ U also worked W7FN , WAIJXN at 5/2/9, KI FO, 
KOKE a1 51219, W6PO at 51319, VE2DFO at 51319, and W A9KRT a1 
51219, despite the handicap of having 10 gel up at such limes as 0300gmt. 

Calculations by the Yorkshire group show that anybody with a 
preamplifier of ldB noise figure and a combined antenna gain minus 
feeder loss of about IOdB should be able 10 work KI WHS via the moon. 
Indeed, in a series of tests organized by G40 ZU with various stations 
1hroughout the country, KI WHS could be heard by people using only 
eight-elemenl Yagis. G4DZU cautions that the definition of an eme sta· 
tion is one which can receive echoes from the moon of its own transmis· 
sions. In part icular, most operators who succeed in making contacts with 
Kl WHS will be relying more on the unusually large, carefully optimized 
336-element antenna system used by the dislant station than on their own 
equipment ! 

EME operators occasionally find problems with local stat ions causing 
QRM. G4DZU recounts one incident which look place at 4am, after he 
had been calling "CQ eme" on very slow cw. A G station, who shall re· 
main anonymous, replied to the call, saying lhat if nobody wanted to talk 
with G4DZU, he would! Readers are reminded that the bottom IOkHz of 
both 144 and 432MHz are reserved for moonbounce operation only. 

Other activities by members of the Yorkshire EME Group include the 
development of a da1a base which will work wi1h existing moon location 
sof1ware 10 give 1he noise 1empera1ure of the area of sky surrounding 1he 
moon. A high sky temperature around the moon can often mar any chance 
of making a contact, and so this data base should be a us-eful aid in 
planning fulure 1es1s. 

Aurora 
In be1wccn his moonbounce activities. G5CSZ (Z073e) found lime for a 
Jiule auroral opera1ion on 31 October. Coming from southern California, 
G5CSZ had never experienced operating in auroral conditions before ar­
riving in England, and now regrets no1 having lis1ened for auroral signals 
since arriving in the coumry. Auroral condi tions were first noticed at 
1627gmt, when UR2RQT was heard at S5 for I 5min. After 20min of hectic 
activity connccling cables, G5CSZ was on the air and made con1ac1 with 
OZ51Q, SM5CHK, SM60YK, SM6GFS. SM4CFL, SM6DZE, LAITV, 
LA2PT, SM4PG, LASAK, LA3VU, SM6DHD, LA6ZW, LA3UU, 
LA8YB and several G and GM stations. The auroral condi1ions dropped 
below 144MHz al 1759gml. 

The Propagation Studies Commi11ee of 1hc RSGB is always interested in 
reports of auroral contacts, wilh the aim or eventually being able to cx· 
plain fully and predict the occurrence of auroral phenomena. To be of 
most use, reports should contain the locator references o f the stations 
worked, and the beam headings used. Special log sheets are available to 
case 1he reporting of con1acts by anomalous propagation modes. They 
may be obtained from your scribe in exchange for an sae. 

Charlie Newton, G2FKZ, chairman of the Propagation Studies Com­
miuee, has suggested tha1 auroral activity may be expected 10 pick up by 
lhe spring of this year as we enter the post-solar 111aximum 111ag11e1ic phase. 
An auroral calendar, as described in the Amateur Rudio Operating 
Manual, would therefore be a useful thing to have. G2FKZ sends regular 
predictions for 1he GB2RS news service, but some auroral openings will 
always arrive unexpectedly. As the sun res1ruc1ures ilself there is a period 
of uncer1ain1 y until a new pattern emerges, but. in the main, pauerns can 
las1 for four or five solar rotations. For those interested in propaga1 ion 
prediction, 1he 1981 solar ro1ation base map is avai lable from Mike 
Hawkins. G3ZNI. al RSGB HQ on receipt o f an sac. 

50MHz 
In addi1ion 10 1he outstanding resulls described elsewhere. 50MHz also 
produced copious quantities of less exotic but nevertheless imeresting dx 
during Oc1ober and November. GM41HJ in Fife round conditions very 
variable, and much less consistent 1han in 1979, but still improving 
through November. The days with high planetary magnetic index Kp were 
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all dead for GM41HJ, but all 01her days produced something, wi1h 1he 
openings lasling longer each day, un1il by 16 November 1here were good 
signals from the east coast of the USA and weak signals from the west 
coast un1il I 720gm1. The dead days were 30 and 31 October, and I, 10, II, 
12 and 13 November. In the three weeks up to the middle of November, 
GM41HJ made crossband 28 50MHz con1ac1s with 41 stations in six coun­
tries and seven of 1he USA call areas, and heard many more. 

The pa1ient monitoring activi ties of Trevor Brook, G3WBQ, in Surrey, 
were rewarded on 15 November with very good condit ions to central and 
sou1hern America. Among the siations heard were FY7THF, 
OL3ZM/YV5, T12NA. Tl2HL. HISL>AF and KC4CI, with WI, W5, W2 
and VEJ audible most of the time. Initially there was some doubt about 
the location of KC4Cl, as the map on the fron t cover of the October 1980 
Rad Com shows the KC4 prefix being used in Antarctica. However, lhe 
scoop was not 10 be, as a lillle further investiga1ion revealed that KC4 is 
also used by Nevassa Island in the Caribbean. 

A leller from W6ABN in Califomia 10 G5KW reveals 1ha1 dx slations 
wanting 10 work into the UK by 28-50MHz crossband can suffer from 
QRM around 28·885MHz. On 25 November W6ABN began calling 
G5KW, along with several other operators. By the time propagation allow­
ed the 50MHz signals 10 get across the Jong pa1h from California 10 the 
UK, 28·885MHz was completely blouecl out by QRM. When this evcn­
aually cleared, conditions had faded on 50MHz! On the following day 
W6ABN was listening around while writing a leuer to GSKW describing 
his frus1ra1ing experience of the previous day, when he once more heard 
G5KW working crossband. On th is occasion W6ABN had rather more 
success in gelling through the pile up, and for once the 28MHz transmis­
sions from G5KW were in the clear. 

EL2FY has produced 1he following summary of the reliability of 
50MHz propagation from Liberia to various parts of the world during late 
1980: 

Region 
Nonh America 
Caribbean 
South America (nor1hl 
South America lsou1hl 
East Africa 
South Africa 
North Africa 
Nor1h Africa 
Europo 
Japan 

Time lgmtl 
1300--1600 
0000 0200 
2300 0100 
2100 0200 
2030 2200 
1300· 1500 
l tOO 1400 
2300 0200 
1100 1400 
2300-0200 

Percentage reliability 
September October November 

25 25 
50 25 

25 75 25 
50 99 95 

50 25 
25 
99 90 

50 99 90 
25 99 90 

25 10 

G3J HK has passed on information from H44PT about a new SOMHz 
beacon which is operational in the Solomon Is. The callsign is H441R, and 
1he frequency 50·005M Hz. The beacon came on the air from a remo1e 
location on 6 November 1980. and H.WPT would greatly appreciate 
reports. H44PT also works crossband, using 28·885MHz on receive. 

Local working on 144M Hz ssb 
The VHF Commiuee of the RSGB recently discussed the problems en· 
countered by 1hose wishing to make local and semi-local conversational 
contac1s on 144MHz ssb when the band is very busy, such as during open· 
ings and particularly contests. The ssb port ion of 144MHz runs from 
144· 15 10 144 · 5MHz, but Contest and dx activi ties tend IO be concentrated 
in the bo11om 250kHz of this segment. The VHF Commiuee has therefore 
recommended that frequencies between 144·4 and l44·5MHz should be 
used for local operation during periods of high activity. 

During the frenetic ac1ivi1y of brief openings and major contests ii is 
perhaps unrealis1ic 10 expect that the calling frequency, l44·3MHz. 
should be kepi comple1ely clear. For this reason ii has been suggested that 
when 1he area around 144·3MHz is congested an alternative "local and 
mobile" calling frequency should be adopted; 144·4MHz was originally 
put forward for 1his. However, in a recenl edition of the vhf/ uhf dx 
magazine Du bus , FIJG proposed that 144 · 4MHz should be used as an 
ahernative frequency for random ssb meteor scalier calling. wi th the aim 
of reducing the problems encountered on 144·2M Hz. during the August 
1980 Perseids shower. This proposal has received considerable support , 
and so it looks likely tha1 a different frequency will be nominated as an 
allernative for local and mobile calling; 144·45MHl has been mooted, but 
the mauer is sti ll under discussion. 

Whatever recommcnda1ion even1ually emerges, 1he use of 1he top 
IOOk Hz of the ssb sub-band for short-range and mobile operation when 
the band is crowded is certainly an idea worth trying. Those wishing 10 
make such contacts during openings and con1cs1s are therefore urged to 
use this relatively quiet part of the band. 11 is also eminently sensible that 
regular long skeds and club net~ should be arranged to run above 
144·4MHz, so reducing the 1.:hance of interference both to and from other 
s1a1ions. 
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M idlands VHF Convention 
Early application is advised for a new entry to the amateur calendar, the 
Midlands VHF Convention 1981 , which is being organized for JO October. 
Features planned for the conveniion include a trade show specializing in 
hard-to-get components for the home constructor; a series of lectures of 
particular interest to vhf operators; a "measurements room" con1aining 
high-performance 1cs1 gear and wich expert advice available; and, of 
course, an ever-welcome opportunity to mee1 fellow vhf enlliusiascs. The 
lec1ure programme has ye1 10 be finalized, as the organizers wish 10 avoid 
any overlap with the RSGB National VHF Convention, but the provi­
sional programme includes some iotriguing titles, such as "How 10 do 
quite well in vhf contests''. Rooms will also be made available at cost for 
specialist groups to hold exhibitions or discussions. 

The convention will be held at Wolverhampton Polytechnic, which is in 
the town centre, 5min walk from the station and with ample parking space 
reasonably close. Snacks and bar facilities will be available. Attendance 
for lectures will be limited by the accommodation available to 400, on the 
basis of " first come, first served". At a cost of £1 per person, the conven­
tion has all the makings of an interesting and enjoyable day out for all vhf 
operators. Further details may be obtained from G3UBX, QTHR. 

SSB repeater proposal 
Several more corresponden1s have provided contributions to 1he con1in11-
ing debate on 1he proposal by Tony Whi1aker, G3RKL, for an experimen­
tal ssb repeater, GB3SF. II would be impossible 10 reproduce in full all of 
these letters, but the following extracts arc representative of the points 
made: 

"I feel that it is an interesting experiment, and harmless enough in small 
numbers but, if they became popular, it could be rather difficull 10 
position them in such a way as to avoid interference to themselves and the 
existing fm repea1ers-especially during lifts. Repeaters are essentially 
local devices, and since fm has been shown to work I do not see any reason 
why other modes need 10 be used"-GBGGG. 

" ... if we carry on erecting repeaters all over the place, we are going to 
arrive at the stage, eventually, where operators who are interested in doing 
their own thing direc1 will find 1he free space left to them is ever 
diminishing•' -GJTDG. 

"SSB is the most effec1ive and efficient form of telephony under weak 
signal conditions curren1ly used by amateurs, and artificial aids such as 
repeaters are unnecessary. Why not a linear 1ransponder from I ,296MHz 
to some microwave band, incorporating beacon facilities in order 10 pro­
mote activity on 1hese bands?"-G4/DR. 

"An ssb repeater will not help to further the knowledge of 1he 
amateur'• -GBRAE. 

" ... as AJA transmissions are bad news on amaleur bands I suggest 
G3RKL applies for a G9 licence and leaves the most crowded vhf amateur 
band clear. It took 50 years to get carrier he1erodynes out of 1he bands, 
and it would be madness 10 bring them back"- GJRAU. 

"SSS repeaters arc not required and certainly not wanted. The idea of 
unbalancing the balanced modulator in order to run carrier with only I 6dB 
suppression is feasible, but what will happen? Ham-fisted fix-i1-
yoursclfers will jus1 give the pot a quick tweak and, if it works, never mind 
the hctcrodynes on the band. Will 1hey re-adjust when they use the dx end 
of the band?"-G4D£Z. 

"I was dismayed to read of the revamped ssb repeater proposal, as I 
thought it had been established that such devices were unnecessary. If, 
however, this project must go ahead, I should prefer a more ambi1ious ap­
proa11h : (/)single frequency opcra1io11, rctransrniuing on lsb; (2) accurate 
demodulation by maintaining the harmonic relationship of 1wo sub· 
carriers (or even speech components), ratios being easier than absolu1c 
values 10 set up"-08DLQ. 

" I would not object if the proposal were for a band like I ,296MHz or 
IOGHz, but the use o f 144MHz is just asking for 1rouble. How about mak­
ing it two-fold as a I ,296MHz or IOGHz beacon/ repeater wi1h ou1pu1s on 
l,296MHz and IOGHz? Now that is leading the way"- G4DZU. 

" I am of the opinion that ... the proposed repeater should be establish­
ed and allowed lo opera1e for a trial period of no1 less than six months, 
and that after a 1rial period there would be a lot more enthusiasm for this 
proposal than has been shown in the pas1. I feel sure 1hat if the proposed 
repeater were es1ablished and pu1 into opera1ion ii would no1 be long 
before requests were made for similar repea1ers to be installed in oihcr 
parts of the country. 1 would suggest that the proposed station should be 
operated in the ssb section of 144MHz and kept separate from 1he fm sec­
tion"-GBMA T. 

"II would seem 1ha1 the proposal trades simplicity at 1hc repeater for a 
greal deal of co-operation from the users. With access 10 spec1rum 
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analysers or other laboratory equipmcnc, it is reasonably simple to in­
troduce carrier at any desired level in an ssb transmitter. I sugges1 that this 
is not so easy wi1h the average ama1eur's equipment. Surely a better solu­
tion would be to introduce rather more complexity al 1hc repeater in ex­
change for no modificat ion of 1he user's equipment. A paper which Pai 
Hawker brought 10 our attention some time ago (0. G. Villard Jr, IEEE 
Tro11soc1io11s 011 Co111111u11ica1io11s Tcclr110/ogy, 1971, p729) presen1s a very 
comprehensible method of achieving the afc function by signals derived 
from the audio characteristics of speech. I feel that the introduction of 
such a novel 1echnique would more sa1isfactorily accord with the ex­
perimental nature of amateur radio than would the mere repetition of a 
well-known technique"-GJ YAC. 

In his capacity as Cambridge Raynet group con1roller, G3YAC has also 
expressed concern over the proximity of the proposed inpul frequency to 
145 ·2MHz, which is in extensive use by many Raynet groups. 

II is clear 1ha1 1here is no general consensus on the desirabili1y of ssb 
repeaters per se, nor on the par1icular implementation proposed by 
G3RKL. Further cont ributions to this deba1e would be welcome. Next 
month's 4-2-70 will contain a reply from G3RKL 10 1hc points raised in 
this issue. 

All letters on 1his subjec1 will also be forwarded for consideration by 1he 
VHF Commi11ee and Repeater Working Group of the RSGB. 

Repeater news 
The Home Office has issued licences for I I of the 16 433MHz repeaters 
proposed in uhf Phase 5. The callsigns, locations and channels alloca1ed 
are: 

GB3CW Near Newtown, Powys RBS 
GB3GR Grantham. Lines RB11 
GB3GY Grimsby, Humberside RB1 I 
GB3LS Lincoln, Lines RB2 
GB3MT lrttvl Bolton, Greater Manchester RB 12 
GB3NF Near Southampton, Hants RB 1 t 
GB3PU Perth, Tayside RBO 
GB3SW Salisbury, Wiits RBS 
GB3TD Swindon. Wilts RB13 
GB3VS Glastonbury, Somerset RB 13 
GB3WG Near Pon Talbot, W Glamorgan RBS 

The remaining units in 1his phase, GB3HZ, GB30S, GB3SM, GB3VH 
and GB3YL, arc still with the Home Office at the time of writing. Note 
that the proposed channel for OB30S is RB2, and not as stated in the 
November 4-2-70. 

Two of 1he newly-licensed units were due 10 come on the air soon after 
being licensed, and if all has gone well should now be operational. These 
are: GB3CW, which is intended to cover ce111ral Wales; and GB3LS, 
located in the lower o f Lincoln Ca1hedral. The builders of GB3LS at one 
time had 1hough1s of fitting it with a microphone, so 1hat 1he 1intinabula-
1ions of 1he cathedral bells could be heard as a melodious background to 
contacts through 1he repeater. Sadly, these ideas had 10 be abandoned 
when it was realized that this arrangemenl would allow the conversations 
of any visitors to 1he tower to be transmitted all over the city! 

Bill Jarvis, 08APX, has expressed his 1hanks 10 all those who have writ­
ten with support, comments and advice for his Wigtown repeater pro· 
posal. In view of progress with 01her nearby projects, the idea is 10 be 
shelved. a1 teas1 for the 1ime being. 

Aw ards 
The 1op 1wo awards in the 432MHz Squares series have recently been 
claimed for lhe first lime, and bo1h by the same operator! Mike Lee, 
G3_YYF, in Essex, ha.s been issued with Sl icker No I for working 13 coun-
1rics and 50 squares, and, simultaneously, No I for working 15 countries 
and 60 squares on 432MHz. Mark Marmcnt, G8ABP, has earned award 
No Sin the 432MHz 6 + 30 category, and would indeed have been able to 
claim 1he next class up but for lhe familiar problem of gelling 1he QSL 
cards in. 

In the 144MHz Squares series a 15 + 60 sticker has gone to G4CUS to af­
fix to award No 22, whi le certificates 32, 33 and 34 for working 10 coun­
tries and 40 squares have gone 10 G4FSG in Suffolk, GSVR in Kent , and 
G4KMH (ex GSFTR) in Harrogate, respectively. The claim by Ken Willis, 
GSVR, was unusual in 1ha1 it included eight cards for con1ac1s by me1eor 
scatter, all on cw, and some laking over 1wo hours to complete before 1he 
final ''RRRR" was received. 

An en1husias1ic portable operator who has given many collec1ors con-
1ac1s with rare coumies is Richard Marshall. G4ERP, of Gloucester. who 
has now himself won 144MHz FMD Senior award No 156. Sue Firth, 
GSSFI. of York, also look a certificate No 156. in this case 1he 432MHz 
FMD Standard. Sue does a lot of portable work, and hopes 10 achieve the 
Senior as GSSFl/ P before the end of the year. 

(Continued 011 poge 1521 
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DX operating - an 

introduction 

by D. I. FIELD, G3XTI* 

HAVE you ever wondered how ii is 1ha1 some s1a1ions seem 
10 work all the dx that is going, while you 1hink yourself lucky 10 

work even the occasional dx s1a1ion? This was certainly 1he author's ex­
perience for some years af1er first being licensed. There seemed to be acer­
tain mystique to dxing; a secre1 shared by 1he chosen few. There also seem­
ed to be other prerequisites, such as a high-power linear, a TH6a1op a 60fl 
tower and, of course, 1he necessi1y of being retired in order to be able 10 
spend all day 1uning 1he bands waiting for 1ha1 rare station 10 turn up. 

Certainly there are some very real problems preventing many of us from 
aspiring to the pinnacles of dx: family commitments, Jack of space for 
antennas, and so on. However, ii is surprising just what can be achieved, 
even with such constraints. and it is 1he purpose of 1his article 10 suggest 
some hin1s and lips which may be of use. Much of wha1 will be said could 
be classified under the heading of ' 'common sense" and perhaps 1his is 
why it so rarely finds ils way onto paper. After all, it is second nature 10 
those who top the dx listings, and they probably assume that 1he res1 of us 
share their knowledge. 

The lack of printed information on the subject has recen1ly been 
alleviated somewhat by 1hc publication of lhe excellen1 Amateur Radio 
Operating Manuall 1 I, but i1 was feh 1ha1 there was s1ill a need for an arti­
cle 10 help and encourage those who despair of achieving even mediocre 
resulls in the dx line. For the au1hor, wi1h a 30ft square of rear garden on a 
suburban housing estate, and wi1h a job 1ha1 keeps him oul of 1he house 
for 11 ~ hours a day, applica1ion of 1he general ideas prese111ed in this arti­
cle has resulted in working over 230 DXCC countries in 1he las1 18 mon1hs. 
and gelling within s1 riking distance of 1hc Fivc-bancJ DXCC Award in 1he 

· same period of time. 
There arc two basic stages in working a clx s1a1ion. The firs1 is to locate 

the s1ation on the band, and the second is ac1ually 10 make the QSO. For 
best resulls, careful a11e111ion has 10 be paid 10 both aspcc1s. Starling wi1h 
the second part first, how should you go about working the dx in 1hc face 
of competition from all your better-equipped rivals? This in i1self has two 
aspcc1s. First, ensure 1ha1 your sia1ion has been honed 10 perfection within 
1he constrai111s (cash, space, e1c) that apply. Second, think abou1 your 
opera1ing 1echnique. rather than simply shouting as loudly as possible on 
lop of 1he dx stat ion in the vain hope 1hat he will hear and reply. 

The dxers station 
Given 1ha1 you cannm manage 1ha1 1owcr and full-size beam, just wha1 
can be achieved in 1erms of pulling 0111 a reasonably competitive signal? 
Certainly, all other thing~ being equal, cxpendi1ure of cash, time and ef­
fort on the anlenna will yield greater rewards than a similar expenditure on 
any other aspcc1 of the station. A decibel of gain in 1he antenna will im­
prove not only 1he transmiued signal bu1 1he received signal 100. In the 
author's case ii was the improvement of band condi1ions wi1h the ap­
proach of 1hc sunspot maximum which promp1ed some serious thinking 
about antennas. The au1hor's garden was far too small to accommodate a 
full-size 14MHz beam, but what about one for 28MHz? After all, 1hcre 
seemed to be increasing dx activity on tha1 band as the sunspo1 si1ua1 ion 
improved, and the greater bandwidth on 28MHz generally means 1ha1 it is 
less of a rat-race. 

With these 1hough1s in mind a 28Ml-lz quad was cons1ruc1cd from some 
garden canes and set a1op a 20fl mast. The choke of a quad was made 
mainly because i1 had only hal f the "wingspan" of a Yagi for the same 
band. Even withou1 the bcncfi1 of a rotator (other than the hand variety!) 
resulls were very encouraging, with stations being worked 1ha1 could not 
even be heard on the vertical dipole which had previously been used on 1he 
band. Several brand-new c:oun1ries were entered in10 1he log in just a few 
days. However, a few days proved 10 be all that was available, as the 
neighbours failed to apprecia1e the aesthetic qualities of a quad and it had 
to come down. What next? Thought was given to wire beams and. indeed, 
such antennas as the ZL-Special and a 1wo-elemcn1 wire Yagi have since 
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been 1ried with reasonable results. Clearly, though, if worldwide coverage 
were to be achieved, a rotatable antenna was required. 

A number of cxcellen1 articles on 1he subjcc1 of reduced-size an1ennas 
have appeared over 1he years, and GJVA has covered many 1ypcs in 
"Technical 1opics". Any of them could prove acceptable where space is a 
problem. In 1hc author's case i1 was fell advisable to opt for an antenna 
which looked fairly respcciable and which would not be objected to by the 
neighbours. With 1his in mind the well-known HQ- I mini-quad was pur­
chased and erec1ed a1 abou1 30ft. Resulls with this antenna have been 
much as one would expect. Its 28M Hz. performance is very good; 153 
countries worked on 1hat band in 1979, mostly wi1hout 1he aid of a linear, 
1cstify 10 1hc an1enna's effectiveness. The performance on 21MHz is also 
quite reasonable, but on 14MHz signal reports are slightly down' on a 
delta-loop amcnna which 1he au1hor now tends 10 prefer on 1ha1 band . On 
14MHz. thc narrow bandwidth of the antenna can also be an inconvenience 
if it is wished to opera1e throughout the band . 

As for the 7 and 3 ·SM Hz bands, verticals and dipoles have been 1ried, 
and best all-round results have been obtained wi1h invcrted-V dipoles. 
Having made this discovery, inverted-Vs were crec1ed for 1hcse 1wo bands, 
supported by a mast allached 10 1hc house and using a common coaxial 
reeder. The ends of the 3·5MH7. dipole just fil into the fron1 and rear 
gardens, albeit wi1h some sligh1 bending. the apex of the V being at about 
40f1 . For those wi th space for A/4 radials, vcnical antennas for these bands 
may well yield belier results. The moral of the story seems 10be1hat, as far 
as antennas are concerned, each situat ion needs to be tackled from firsl 
principles, and the mos1 suitable antenna, or sys1cm of antennas, devised 
or perhaps arrived at by a process of 1rial and error. For informa1ion on 
the basic principles of an1ennas, a very informative publica1ion is the 
ARRL Antenna Handbookl21. though the chapters of the Radio Co111-
1111111ication Handbookl31 relating to antennas are also very valuable. 

What about the s1a1ion i1self? If only cw is 10 be 1ackled, then a basic 
1ransceiver may be regarded as adequale, preferably with the addition of a 
cw filter. Remember, however. 1ha1 many dx siations lis1en away from 
their own frequency , so rit is csscn1ial. and a separate vfo can also be very 
useful. Sclecl a rig with a good receiver, particularly if operation on 3· S 
and 7Ml-lz is contemplated. Chasing a new country on 3· SM Hz can be 
most frustrating if the receiver suffers badly from cross-modulation, a 
problem quite common on 1hc fir~t generation of transistorized equip­
mcn1 . Many top dxers prefer separate~. Not only docs this mean that 
1ransceive or split-frequency opcra1ion can be selec1ed at 1hc nick o f a 
swi1ch, but custom-designed receiver~ often have a far superior perfor­
mance to 1heir 1ranscciver co11n1erparts. 

When choosing your rig, bear in mind that for the price of 1hat brand­
new all-digi1al 1ransccivcr you could buy a pair of secondhand Drake or 
Heathki1 ~epara1es. or somc1hing similar. and end up wi1h a rig much 
more sui1ed 10 dx opera1ing. 

Now, what other considerations apply if ssb is 10 be used? Well, in 1crms 
of pulling out the most effective signal. your best investment beyond 1hc 
basic rig will be a speech processor, which can make a significant dif­
fcrcm:c to the readability of 1hc signal at the far end . Only then, and if you 
can afford ii, purchase a linear amplifier. 

All 1he above assumes. or course, thm you arc going 10 be able to 
openue your station withou1 1vi or rfi problems. Since the widespread ac­
ceptance or uhf tv. 1hings have got a 101 easier in 1his respect. but you arc 
sti ll likely to experience one or two problems. The important poinl is not 
10 give up, but to persevere, probably with the aid of your local Post Of­
fice radio in1crference officer, and overcome these problems. In difficult 
cases 1hc RSGB Interference Comrni11ee is only too pleased 10 offer i1s 
assistance. 

Having now equipped yourself with an efficient s1a1ion and antenna 
~ystcm, and having cleared any pou:ntial tvi problems, you arc now able to 
put out the 1110>1 effective signal possible givcn 1he constraints which apply 
in your par1icuku circumstance:.. So how, th~n. should 1ha1 dx be worked? 

Operating technique 
Much has been wriuen about general operating technique, par1ic11larly 
aimed a1 minimizing interference with other s1a1ions on 1hc bands. 
However. there are some points which have particular relevance 10 dx 
working and which are often forgo11en: 
(I) rl1e vital key to working d.x is 10 have up-10-datc information at your 
fi11ger1i1>s. To 1his end a subscription 10 at leas1 one of the weekly dx 
bulletins (such as 1ha1 compiled by Geoff Wa11s and published by 1hc 
RSGB) is a mus1. lnforma1ion may abo be carried by 1he GB2RS news 
bulletins. 1hough it is even better to monitor some of the regular dx ne1s 
which meet on the hf b<tnd~ for 1he exchange of dx informa1ion. lnforma· 
tion may also be obtained from other dx cn1hu~il1St~: many of 1hc mos1 
succc:.sful dxers work in groups, raking i1 in turn to moni1or 1hc band~ and 
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to telephone one another (or relay on 144MHz) when a wanted stalion ap­
pears. 
(2) It is not always realized that dxpeditions tend to use a few weU-known 
frequencies for I heir opera1ions. This makes them easier 10 find, and saves 
considerable 1ime which mighl otherwise be spent tuning the bands. The 
commonly used frequencies on the higher frequency bands are 28,595, 
21,295 and 14,195kHz on ssb, and 25kHz above the band edges on cw. 
Usually, in fact, groups taking pan in an expedition will announce 
beforehand the frequencies they intend using. 
(3) Another key to making best use of your time is 10 be fully conversant 
with the vagaries of hf propagation, paying attention to the predictions 
which appear in Radio Communication and on G B2RS. You will then be 
able to select your operating times to coincide with a likely opening 10 the 
part of lhe world in which you arc interested. 
(4) A further point arises with regard to operating times. which is that. 
aside from dxpeditions and contests which produce ac1ivi1y 1hro ughout the 
24h period, it makes more sense to look for a given pan of the world al a 
time when the locals arc likely 10 be at home, rather than at work or in 
bed. In this respect remember that Friday is the day of rest in Muslim 
countries, and that foreign public holidays do not necessarily coincide with 
1heir UK counterparts. 
(5) If you intend to take dxing seriously, then ii is o f little use res1ricting 
yourself 10 one mode, or deciding 10 avoid, say, contests or list operations. 
For those with a small signal, cw is often invaluable in getting through 
where you might not with ssb and. of course, it gives you a chance 10 pick 
up new ones in the various cw contests. Comests are, in fact, a very useful 
way of collecting new countries, particularly on 1he lower frequency 
bands, because expeditions often go ou1 (especially 10 1he Caribbean) to 
participate in the muhi-band categories of these contests. Wi1h regard to 
list and ne1 operations, a s1orm of cont roversy has raged in recent years , 
and ii is not the intention of this article 10 discuss 1he pros and cons. Cer· 
1ainly there has been severe abuse of these types of operation, but when us­
ed sensibly 1hey do enable an operator to discover 1he true capabilities of 
his sta1ion witho u1 having 10 compele with 1he multi-kilowa11 staiions. 
(6) II has already been emphasized that listening on the bands is a key 
method of obtaining dx information. Listening is equally important when 
you actually locate that much-wanted dx s1at ion. Too many operators call 
incessantly without first checking 10 discover on wha1 frequency the dx 
station is operating or whether he is following some sort of pa11ern, for in· 
stance by li stening for callers from specified call areas. Careful listening 
enables you to use your calls most effecl ivcly. It is no1 always the s1ronges1 
signal that makes the con1ac1, but rather the one who limes his call to the 
best advantage (which is not, of course, 1he sam<' thing as ' ' breaking" dur­
ing someo ne else 's QSO). 
(7) One useful way of working dx on 1he lower frequency bands is, of 
course, 10 arran~e schedules with stations you work on 14, 21 and 28MHz. 
Many dx stations are only 100 willing to assist in this way, as it makes a 
change from the rubber-scamp contacts 1hey are of1en forced to make on 
the higher bands. 

5BDXCC7 
Having now covered many aspe.:ts of the dx game, it is reasonable 10 ask 
just wha1 kind o f resuhs migh1 be achieved. Is the DXCC Honor Roll 
(309 + current cou111ries confirmed) a possibili1y. or perhaps the Five­
band DXCC Award? 

To answer the firs! question, at the present 1ime there are 319 couniries 
on the DXCC list. However, 1here has been no opera1io 11 in recent years 
from China, Albania, Burma. Afghanistan and a few 01her countries, so 
even 1he top dxers have their work cul out. However, o iher awards such as 
the Worked All Zones and Worked All States should be feasible, as should 
the 5BDXCC. For this la11cr. let us consider how 1hose magic 100 coun­
tries might be obtained. 

II will he assumed for the purposes of 1his discussion that you will find it 
relatively easy to work the required t:euntries on 14, 21 and 28MHz.. This 
may seem wishful thinking at the moment, bul if you put into practice 
some of 1he techniques outlined in this article you should have no real dif· 
ficullies. However, 3·5 and 7MHz may prove more troublesome, if unly 
that those more distant countries- even the rela1ively common ones like 
Japan and Austral ia- arc quite di fficult 10 work. Do not be dismayed. 
Firstly. there are 6 1 couniries on the DXCC lis1 for Europe (or 62 if the 
European pan of T urkey j , included). Most of 1hesc should be workable; 
the main exception. l)f \:llll TSC, being Albania. or the 01hcr ra re European 
countries (cg Svalbard. Ml Athus and Andorra) you are likely to be able IO 

work some, if no t all, by vin uc of the expeditions that visit them from 1ime 
10 time. 

With regard 10 1hc rcmai11dcr 1>f l h<.' world , 1he Caribbean is likely 10 
yield 1he greates1 rewards, many o f the island~ being ac:1iva1ecl on a regular 
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basis by casual holidaymakers and, more particularly, by multiband ex­
peditions, especially at the times of the major international contests. Of 
the 30 or so countries in that part of the world, you should be able 10 work 
at least 20 without a great deal of difficulty. Asia is another continent 
which should provide some easy pickings, principally in the form of the 
various USSR republics-UA9, UD, UF, UG, UH and Ul-all falling 
within Asia; 4X, 58 and the occasional other Asian country should also be 
workable. Africa is also likely 10 yield some fairly easy ones: CN, CT3, 
EA8, EA9, ZD8, JV, 6W, 7X and others having been on the lower fre­
quency bands fairly regularly in recent years. North and South America, 
other than the Caribbean, should be well represented, with countries such 
as FP, VE and W being workable in North America, and LU, PY, YV and 
ZP in South America. The three PYO countries are also the subject of fair­
ly freque111 ·dxpedi1ions. Oceania is the only continent likely to be sparsely 
represented in your lower frequency country scores, though the presence 
of VK stations sporting rhombics or other large antennas makes this one at 
least a possibility. 

QSLing 
If you are going to end up with those much coveted certificates on the 
shack wall ii will be necessary to collect the required QSL cards. Hopefully 
the majority will come in via the bureau, but more and more dx stations 
and dxpeditions are making use of QSL managers. While you may not ap­
prove of this practice, ii is often the only sensible solution. Without a 
manager, a dx station may find all his time and money going on QSLing, 
thereby reducing the time he can spend operating, and possibly making it 
impossible for him 10 QSL at all. Imagine how much the postage alone 
would cost if you were mailing 5,000 cards or more a year, a situation 
made even worse if you operated from a country with no outgoing bureau. 
So take care 10 check QSL information, and send off your card with self­
addressed return envelope and appropriate ires. Most QSL m'anagers will 
return cards via the bureau if requested, but even this costs money, so at 
leas1 one ire is appropriate 10 cover the cost of the card together with a 
contribution towards postage. For a direct reply at least two ires will be re­
quired for airmail posrage. DX s tations will normally announce the call of 
1heir QSL manager at regular in1crvals, and addresses are publ ished in 
"MOTA" in Radio Co11111111nicatio11. More complete lists, updated 
regularly and containing details of thousands of QSL managers, are 
available from a number of sources. 

Conclusions 
This article has not been intended 10 exhaust all aspects of dx operation. 
However, it is 10 be hoped 1ha1 it will encourage those of you who have 
previously fought shy of dx opera1 ing, or who have tried but without suc­
cess. There is a dearth of G calls appearing in international contest results 
and in DXCC listings, and it is this author's hope that this situation will 
change. Happy hunting! 
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Locator systems 

D 

Several more correspondents have provided comments on the proposal 10 
change from the QRA 10 a new locator system (Rad Com, November 
1980). Of the comments received 10 date, 60 per cent are in favour of mak­
ing the change, 20 per cen1 prefer 10 keep the present QRA locator system, 
and most of the rest are opposed 10 the use of any locator, and would 
generally prefer to use latitude and longitude. 

The subject of loca1or systems in general, and 1he proposed system in 
particular, was discussed a1 the IARU Region 2 (the Americas) conference 
in Lima, Peru. in O ctober. Most countries in Region 2 have liule or no ex­
perience with locator systems in any form, and so the conference adopted 
a proposal to defer any decision. 

A full discussion of 1he points made for and against the proposed 
change will appear in a future 4-2- 70. All comments on this topic will also 
be forwarded for consideration by the VHF Committee of the RSGB. O 
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Newcomers 
Several "new boys" lo welcome this month. They include Anthony Cross, 
BRS44982, who writes from Bath and comments on how interesLing and 
educational he finds his new hobby. From the list of dx stations enclosed, 
he is achieving good results wiLh his existing equipmem, but is hoping to 
add an antenna tuning unit soon. He also memions that he has trouble in 
obtaining USA postage stamps for sending with cards to stations and dx 
station managers residing in 1he USA. The most popular way of QSLing 
direc1 is to include i111erna1ional reply coupons (ires). These are ob1ainable 
from pos1 offices, price 25p, and two will cover airmail replies from Lhe 
USA. It is well -worth using this method, as the dx stations appreciate the 
coupons, which they can use for obtaining the cards they need. A further 
point he raised concerned U4W; thi.s callsign is understood to be in use in 
European USSR. 

Kevin Cooke, RS4S466, wams 10 know how to claim awards once he has 
the necessary cards. This could take 1he res1 of this column to answer 
fully! However, the easy way out is to suggest that anyone interested in 
award-collecting purchases the Society's excellent publication Amateur 
Radio A wards. This lists many awards available throughou1 the world and 
explains how !o claim them and how much they cosi. 

Michael Butler, RS44664, only has equipmem for 144MHz at present. 
He took the RAE in December. RS44759 was in 1he throes of trading-in his 
Kenwood R300 receiver for an FRG7000. He has a I OOft long wire and has 
spent most of his available time listening to the USA on 14MHz. The many 
differem prefixes available over 1here baffle a lot of listeners. These were 
explained in an earlier SWL News, but the main prefixes arc W, N and K. 
wi1h any number of variations available for those with a two-letter prefix. 

Norman Painting, RS44786, uses a Trio RIOOO receiver, Mizuho KX2 
atu and a Datong FL2 filter. He has an end-fed 60ft wire in the loft, a 
28MHz- l 4MHz dipole. also in the loft, and a 14AVQ vertical in the 
garden: all of which arc switchable. QuiLe a well-equipped station. Nor­
man has well-and-truly caught the bug and regularly finds himself at the 
rig at 0200. He has logged 900 QSOs s ince .lune 1980. His new score has 
been included in 1hc 1980 table because it was received before 1hc 
''deadlinc", but was omitted last time. 

Robert Long, RS44370, uses an SRX30 LO 30ft of wire, and hoped 10 
purchase an atu to improve the set-up. To date his bcsL dx has been SV and 
A35 on 14MHz. 

Dave Inns, RS44S5 I, started listening with a CR l<Xl into a long wire. 
progressed to a Codar C R70A. then to an AR88LF. and now has a Trio 
RIOOO and an HF5 vertical. He a lso has equipment for 144MHz in the 
shape of an FOK TM56B, fitted with 16 crystals, and a 5/ 8.l. colincar. On 
the higher bands he has been logging many JAs on 28MHz. 

Rhys Thomas, ARS4S7 I 7, had a super C hristmas present- his father 
bought him an FRG7 receiver on which he promptly logged 
VK4NJC/ 3X-an impressive start! 

Lower frequency dx to date ... 
A~ at 1hc middle of December, the lower bands were showing continued 
signs of good propagation, in particular 7MHz. On 3 ·SM Hz little dx had 
been heard of no1c during the grey-line time around our sunset. The best 
dx reported was FROFLO, logged at I 723gm1. The Scandinavian stations 
have really good conditions of course, and they take advantage of this by 
working many west coast USA stations from 1400. This year it has been 
noticed that the YU stations have a lso experienced some good conditions 
and have Y'Orked the wcs1 coast of the USA al around 1530. J 20CN had 
also been reported on this band, and he too had worked many west coast 
USA s1a1ions from 1430. No reports of early morning dx on 1he band, but 
hopefully we can remedy that next time. However, VKs had been reported 
ou 3 ·695kHz at 1830. The Abu Ail expedition, J20/ A, was also mentioned 
by several reporters as being heard on both bands around 2130. 
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Turning to 7MHz, the band seemed in far beuer shape, even allowing 
for the sometimes heavy broadcast QRM. 

Late reports have updated the dx situa1io n on both 7 and 3 · 5MHz.. Con­
ditions seem to have remained good throughout December. 7MHz con­
tinued to provide the greater choice of dx, with signals rrom 1he American 
east coast still audible al 1050 and stations in the Far East being heard as 
early as 1410. Here is a sample of the better dx reponed during morning 
hours: FK8CR. FMOFJE, HKOFBF, H44DX. JAs. TJ2CF, N6YK/VP2A. 
VE5DX, UKOQAA and 8P60R. Be1ween 1600 and 1930 the following 
were reported: FK8CR, FROFLO. HM4LF, HS4AMI, J DIAMA 
(Ogasawara Is), ODSMR , VK2WC, VU2RAK and YBOWR. 

On 3 · 5MHz some interesting dx had been heard during the early even­
ing: AP2SA, KP4KK/ DU2, FROFLO. N2KK/ST2. VK2AVA, ZD7HH, 
6UOKK, 7X4MD and 9MOFF. Ahhough the eastern Europeans and Scan­
dinavians have worked dx around the "grey-line" time (around sunse1) 
there have as yet been no reports of G successes. 

The Christmas mail 
Apart from leuers from Paul Tiuensor, A8808, and Robert Small, 
BRS8841, whose contribu1ions swelled 1he lower frequency news, table up­
dates were received from Larry Houll . BRS425S9, Mark Mullins, 
RS42604, Brad Bradbury, BRSI066. and !Harold Moss. BRSl8529. Your 
scribe also thanks Andrew Cook. ARS42195, for forwarding a I ·8MHz 
QSL from EA5TD. There is also news of John Doughty, BRS4070S, who 
listened during the ARRL 28M Hz Contest, and gained a bonus wi1h 
TJI GH. Also heard were A4XIH, FGOEAR, HH2MC, 4V2B (also Haiti) 
and TF31RA. He renects that with condiiions as they were, hf! was con­
fronted with either getting up ear ly to catch the dx on 14 or 21MHz. o r 
late-night listening on I · 8 or 3 ·SM Hz. However, it is this son of "choice" 
which eventually pay~ off when new countries are heard. 

John Goodrick, BRS4439S, was looking l'orward to 1 he 1981 round of 
contests and was hopeful of submi11ing worthwhile entries 10 a number of 
cw events. The majority of contests now tend 10 have an swl section to 
cater for the growing number of listeners interes1ed in tha1 ~idi: of the hob­
by. Even if the rules do not specifically indicate a li stener section, it is well ­
wonh sending an entry or check log which may even be rewarded wi1h a 
certificate of merit. 

Lastly, your scribe welcomes back Keith Kerr, BRS35943, but as he now 
holds the callsign GM8Y JU it is unlikely that he will report to th is piece 
again. Keith has provided much useful material in the pas1 which has been 
accurate and informative and your scribe would like LO wish him luck as a 
GMB. He rcparts that his second contact was with GMSTKA, Crosbie 
Rodgers, another old stalwart from this page. 

Latest QSLs rcponcd include CE9AF, C R9AK, FM7AV (very quick 
response from F6BFH), FRODZ/J, HKOAB, ST2FF/STO and J YIVC. 

Please ensure that your RS number appears on all correspondence. 
Deadline for April is Mnnday 23 February, with late news to be with your 
scribe by 3 March. 0 
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THE MONTH 
ON THE AIR 

John Allaway, G3FKM* 

I N an open letter to all dx writers, Rag, LA5HE, raises some pertinent 
questions concerning the way in which some of the rarer stations arc 

worked these days. He says " Is almost anybody on the wesc coast (of the 
USA) incapable of working their own dx these days? One Sunday I heard 
W--. who used to be a well-known dxer. As it had been several years 
since I had talked to him I gave him a call and asked him 10 come rive 
down with me for a chat. Much to my surprise he declined because he was 
100 busy ... The reason proved 10 be 1ha1 this old-timer in fact was nurs· 
ing others into QSOs with some Asian stations. 

"If this kind of contac1 is supposed to be dxing, I for one fail to sec any 
point in maintaining a prestigious certificate like DXCC. What happened 
that day had more resemblance to a telephone service than dxing- let 
alone dx-hu111ing. If QSLs from contacts of this kind are submitted for 
OXCC and other certificates. I suppose that ~ome of us must feel that we 
cannot be as proud of our wallpaper as we used to be. DXCC used 10 
signify a certain level of operational standard. I guess that ii still docs on 
cw. However, it seems to me that the time has come 10 abandon phone 
DXCC altogether. On the decline of cem1in old-1imer dxers. perhaps this 
subject is best left in silence." 

A further supply of ires is available from G3FKM. The price is 20p 
each-redemption price at the Post Office now being I Sp (the current 
price of posting a letter up to 20g in weight to an overseas address). Please 
enclose a stamped, self-addressed envelope. 

DX news 
VK9ZG closed down on 3 December and returned to Australia. Iii~ 
replacement is Dave Shaw. VK9ZD. who only received his first amateur 
radio licence in November and is still a little inexperienced. He has a Col­
lins KWM2A and TH3Jr, and will work on a ll bands 3·5 to 2!!MHz. He 
also has an IC551 loaned by VK30T, with which he will operate on 
S2MHz. Frequencies 10 be watched for Dave are 21,202kHz at 0500 (with 
VK3PA), 14,265kHz on Tuesday~ and Fridays at 0630 (with the Pacific 
DX Net). 14,220kHz at 0700 (wilh 1he P29JS group). and 14,1 75kHz at 
1000 (with VK9CP). He may also be found near 7,095, 14.195, 21,295 and 
28,595kHz. 

Anyone still needing confirmation of a comact made with BV I US bi:­
twecn September 1960 and September 1962 is advised 10 contact N4CNL 
(Box 336, Woodvi lle, Fla , 32362). 

GSDCU advises that he has received a QSL from T3LAB via W70K. 
and it would appear that the latter acts as QSL manager for T3LA and 
TJLAB. 

QRZ DX says that KA calls are s till being issued to USA servicemen in 
Japan. This is causing confusion as KAI calls are also being issued in the 
USA first call area! 

5N6ATT is now active and asking for QSLs via HB9WU. He has been 
found on 21 and I 4MHz ssb. Botswana now has an incoming QSL bureau. 
1he address of which will be found in "QTH Corner". 

Canadx reports lha1 the K5LBU/STO logs for the period from 6 to 24 
June 1980 have been mislaid . Confirmations will be sent out if and when 
they are found. Frosty may be found quite often from 1130 on 2!!,530k Hz., 
and another contacr by those affected may be wise. 5V7HL. who will 
probably be in Togo for a few more months, keeps a schedule with 11 KFB 
at 0400 on 14,220kHz. There arc indications that 9U5DL docs not have 
legal permission 10 operate. Over t.he border in Rwanda. ON5TV should 
by now be using a 9X5 call-he will be there for l'ive years and will take 
some pressure off 9X5M H who sometimes comes on 21 MHz ssb after 
1800. 

JW5CI and JW51J are now back on the air from Svalbard and will be 
there for the rest of 1he winter. JW5CI is believed to prefer cw operation. 

QSL cards from UAIPAA, UAI PGO and UAIPAL are only being a~­
cepted by ARRL for DXCC credi1 when signed by VA IOSM. Some other 
UAs have been sending out cards but these will not be considered as of­
ficial. All requests must be sent via Box !18. 
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ITU is said 10 have withdrawn permission for the use of the prefixes SS, 
T4 and HS by stations in 1hc South African homelands. T4 is allocated to 
Cuba. T5 to Somalia, and T6 10 Afghanistan. Other changes involve the 
use of HM by North Korea and HL by South Korea. We~1 Germany now 
hru. the prefix block DA-DR, and OS and OT now belong to South Korea. 

OX3PT expects 10 be on 7,085kHz or thereabouts some nights from 
0100. IAOKM has been ac1ive on 14, 21 and 28MHz ssb. and claims to be a 
station of the Knights or Malla in Rome. DXCC status is being sought, 
and QSLs should be sent via IOMGM . 

A9XCE has a mid-winter schedule which fi nds him on J,505kHz from 
0200. and moving 10 7,012k Hz if condi1i0ns are poor. This is repeated 
from 1415 10 1530. On Fridays he starts al around 0 100. According to 
VS6CT, A4XGI has closed down a~ a result of bci problems. 

LU I AF/ Zand LU I DZ/Z should now be on the Isla 2:5 de Mayo in the 
South Shetland group. LUIAF. LU I DZ and LU7XP will be 1heopera1ors. 
and frequencies to be· uscd are around 3.505. 7.005, 14,025. 21,025 and 
28.025kHz on cw, and 3. 750. 7,090. 14.250. 21,300 and 28,600kHz on ssb. 
QSLs go 10 LU I DZ. 

KH3AB is now on from Johnston ls. He operates according to 1hc 
following pa11cm: 7,245kHz a1 08!){), 21,370kHz at 0 100. 14,325k Hz at 
0315, and 28,600kHz at 0300; 3 ·5MHz should tic in use ~oon. 

9K2KA will be KIFMP/ 6, who will be in the Middle East for one or two 
months. He will also visit A4, A6. A7 and A9. and will try to operate if 
permission can be obtained. Operat ion wi ll be mostly a round 14,250, 
21,300 and 28,600kHz, and QSLs should be sent via 18YCP. 

As well as acting as QSL manager for TA2TAT, W A4JQS performs the 
same task for KG40S, VP8s, PU, QG. QJ, NJ, WA and ZV. and ZS IDM. 
H is address will be found in "QTH Corner". 

D x peditions 
The Heard Is expedition was s till a possibility at the time this was being 
written, and attempts were being made 10 locate and hire cheaper 
transporl. 

W4GSM and W4PRO will he leaving Miami on 22 February bound for 
Easter ls. They should arrive on the 24th and then remain until 20 March. 
They hope to be active on all bands from I · 8 to 28MHz. After leaving 
East.er Is W4GSM will probably visit St Martin and activate FGODYM/FS 
for 11 while. 

Bob, WA4SKE. should be in Malawi on 27 February and is attempting 
10 get permission 10 operate for two days, possibly from 7Q7RM's home. 
In view of previous information from Malawi this seem~ to be rather 
unlikely. but conditions may have changed. On his way LO Africa Bob will 
be in Cyprus from 23 to 27 February, and af1er leaving Malawi will visit 
ZE I BP from 2 to 6 March, and ZSSUU from 7 to 13 March. His opcra1ing 
frequencies will be mostly 14, 195, 21.290 and 28.590kH2. 

News from overseas 
G3DQL has received a note from Barclay. !\E2C (formerly KB2DF) LO say 
1ha1 the station using the ca llsign KB2DF/ VP9 is a pirate. 

Further confirmation of the situation in Turkey has been received . The 
owner o r a well -known callsign has wri11en to say that no Turkish amateur 
has a licence, as any kind of radio amateur ac1ivi1y has been forbidden 
since 1937, and it is felt 1ha1 no improvement is to be expected yet. QSL~ 
sent via bureaux, open QSL cards, envelopes mencioning callsigns etc arc 
all daugerous for the recipient, and cvery1hing should be sent under cover 
to the appropriate post office box number. 

A publicity sheet from IARU Region 3 announces that the Hong Kong 
ARTS will be holdfog the next "VS6 Activity Days .. on Saturday and Sun­
day, 4 and 5 April. As many VS6s as possible will be active on all 
bands-including 50Ml-lz. HARTS invites amateurs worldwide to help 
make these days a success by working as many VS6 sia1ions as possible. 

A second sheet from the same authority says 1ha1 NZART has been ad­
vised by the New Zealand Pose Office that ZLs may continue to use 7,100 
10 7 .300kHz provided that they cause no interference 10 broadcasting ser­
vices. 

G3RUR received a letter from Dennis Gamble, who visits a ll the VE8 
weather stations in rum during the course of a year. These arc VE8s MA 
(Eureka), MB (Resolute Clay), MC (Mould Bay). MTB (Baker Lake), 
MTC (Coral Harbour), ML (Alert). and HB lHall Beach), and it is possi­
ble to contact him from each. QSLs for Dennis go to VE4TZ, but there are 
problems when applying for some cards as other opera1ors arc often only 
at 1he stacion for a short time and gone by the lime QSLs arrive. All the 
stations arc club stations. and personnel are often allowed on the air even 
though they are not licensed. 

As well as supplying information on licensing, ZFIAK has also listed 
the 16 amateurs normally resident in Grand Cayman-ZFls AK, AP, EJ , 
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GC. HJ, MA, MT. NR, PP and RR. and ZF2s AT, AB, AE. CS, CX and 
OM-many of whom arc not active. The Cayman Is Radio Society was in­
corporated in ;January 1979 and now has 18 full members-including Noel 
Eaton. ZFIBP (President of IARU) and Colin Dumbrille. ZFIXX, from 
Bermuda. Alan comments on the QSL problem, which is quite difficult as 
most activity is by visitors who are in the area for a few days only. He 
looks after QSLs for locals but cannot forward them to non-residents 
unless they have made special arrangements with him. Attempts are being 
made to persuade the Colfbook to list visitors' home addresses. Another 
problem is the repeated arrival of cards from the USSR for VP5 sta· 
lions-there is no connection with the Turks and Caicos Is, where QSLs 
are handled by Bob Libby, VPSBL. 

Amateur radio in t he Cayman Islands 
Alan Kimble, ZFI AK, has provided de1ails of the current set-up in 1he 
Cayman Islands. Formerly associated with Jamaica, 1hc area used the VPS 
prefix until some 17 years ago when 1ha1 country became independen1. 
Cayman calls then began wi1h a ZFI prefix, but in January 1977 non­
Commonweal1h amateurs operating under reciprocal arrangements were 
required 10 use their own home callsigns wi1h the / ZFI suffix. Following 
representations ii was agreed that ZF2 prefix calls would be issued to this 
group. With occasional exceptions these have been issued in alphabetical 
order and no1 re-issued. However, ZFls appear lo be a llowed some choice 
of callsign. 

Licensing follows the UK pa11crn with some added similari1ies 10 1ha1 in 
the USA. There arc three classes: Class A requires a minimum age of 18 
years. code speed of I Swpm and knowledge of advanced theory and prac­
tice- it also must follow a1 least one year's operation as a Class B siation. 
Power input allowed is lkW, except on top band (1,800- 1,825, 
1,875- 1,925, 1.975-2,000kH:r.) where it is limited to ?SW. The Class B 
licence is issued at 15 years of age and requires IOwpm of cw and a basic 
knowledge of 1heory and practice. Holders are limited to 250W in­
put-reduced 10 20W on I· 8MH£. Class C is a novice licence and requires 
a minimum age of 12. a code speed of 5wpm and an elementary knowledge 
of theory and opera1ing practice. Operation is limited to crys1al-controlled 
cw-limited 10 ?SW on 3 · 5, 7. 21 and 28MHz. and 150\V of phone or cw 
on bands above SOMHz. In addi1ion to the normal Region 2 hf band 
allocations, operation is allowed in the 50-S4M Hz. 144- 148MHz. 
220- 225MHz, 420-450MHz and higher bands. and AS and FS opera1ion is 
permitted 10 A and B operators by special endorscmem where 1he 
postmaster is satisfied as 10 1he knowledge and capabili ty of 1he opera1or 
in respect of sstv. 

Diploma Fiera lnternaziona le di Milano 
For QSOs with members of the Milan RC during April each year. Any 
modes or bands. bu1 not cross-band or via repeaters. Each s tation may be 
worked once per band, but the special station JZ21FM may only be worked 
once. Each QSO counts one point with ordinary members. two poims if 
with the club HQ station 121ZK, and five if with IZ21FM . Stations in 
CQ Zones 14, 15 and 16 necd 20 poillls. Applications must include log data 
and US$4 or 12 ires, be postmarked no later 1han 31 May, and be address­
ed to ARI, Sezione di Milano, PO Box 10931, 20100 Milano, Italy. 

Awards 
CQ Maga:-.ine Awards 
Ed Hopper, W2GT. has advised tha1 from I March 1981 all CQ awards 
will require a fee of USSIO if the applica111 does no1 subscribe to CQ. 
Subscribers need only pay USS4-but proof tha1 they arc subscribers (eg a 
mailing 1ab from 1heir magazine) must be enclosed with the application. 

The VKJ Award 
This is being issued by 1hc ACT Division of WIA to promote Canberra 
and Australia internationally. II is available to those who submi1 derails of 
contact (for non-VK applicants) wi1h 10 VKI stations after 31 December 
1977. Listeners may also apply. A fully-detailed log extract showing date 
and time of QSO. band, mode. callsign and reports exchanged, plus five 
ires should be sent to: The Awards Manager, WIA (ACT Division), PO 
Box 46, Canberra, ACT 2600, Aus1ralia. Listeners should give details of 
stations being worked by their VKI loggings and reports being given. 
Band/mode endorsements arc available if requested. 

WAB Winter Activity Award 
Issued on a points basis for QSOs made be1ween 0000 I Decerpber 1980 
and 2400 on 28 February 1981. The award will also be available for similar 
da1es in future years. A total of 250 points is required- each county, area. 
district and bookholdcr worked counts once. A specially-produced claim 
sheet is avai lable (sase please) from G3ABK, 11 Turpins Close, Welwyn, 
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Herts AL6 OQZ. Claims, with £1 fee, must be sent to K. Draycott, 
G3UQT, 175 Oliver Road, Kirk Hallam, llkeston, Derbys DE7 4J W. Note 
that profits will go 10 RAI BC. WAB nels on lower frequencies will be 
found around 1,930. 3,760 and 7 .060kHz. 

SARL Hlgbveld Branch l ist Anniversary DX Award 
A special award will be issued to celebrate this event. II will be in two sec­
tions-one for dx stations, who need to contact lhree members of the 
branch between 0001 11 April and 2359 20 April 1981. Applicants should 
send log de1ails, their own QSL card, and 1hree ires (or LISSI) 10: Awards 
Manager, Highvcld Branch SARL, PO Box 10188, Johannesburg 2000, 
Rep of South Africa. The first dx station 10 work IO members during the 
period (including at least one on cw) will receive a special award plus one 
year's free membership of SARL including the ZS magazine and 
Shocknews. Stations eligible 10 be worked for the award will use the suffix 
/ HVB during 1he relevant period. Closing date for applications to be 
received is 30 May 1981. 

Homby & Districts RC Garden C ity Hamfest 
The Hornby & District RC Branch of NZART is holding a hamfest in 
Christchurch on 7 March. ZL3VV will operate simultaneously on 14,285, 
21,285 and 28.585k Hz from 0500 10 0700 on 5 March; 0500 10 0700 and 
2000 10 2400 on 6 March; and from 0000 10 0300 on 7 March. Those mak­
ing contact should send their QSL, plus four ires or US$1 to: Hamfest 
Award, PO Box 31095, Christchurch, New Zealand , and 1.hey will receive 
a special cenificate confirma1ion. 

VERON Awards 
PAOBN has kindly drawn attention to the fact 1ha1 his address is not as 
printed in Amateur Radio A wards, bu1 is as follows: J . Lourens, Kecrwcer 
13, 6862 CD Oosterbeek, Netherlands. PAOBN deals with vhf award ap­
plications only- the hf award particulars are still as printed. 

YU DX WW Contest 
2100 14 February to 2100 15 February. 
CW only on 3 · S and 7MHz. Confine ac11v11y to segments 3.S20-
3,590kH z, and 7,010-7,040kHz. Exchange RST plus serial number (from 
001). QSOs with YU count 10 poims on 3· 5 and five on ?MHz, with other 
stations in same con1inen1 two and one points respec1ively, and with others 
five and two poinis. The muhiplier is the number of DXCC countries and 
YU prefixes worked on each band. Entries may be single- or multi­
operator, or listener; 1he firs! mentioned mus• spend at least JOmin on any 
band before QSYing. Use one log for bo1h bands and enclose summary 
shee1 showing multipliers and details of score claimed. Enclose usual 
declaration and mail to SRJ, YU DX C, PO Box 48, 11001 Bcograd, 
Yugoslavia. posimarked before 15 March. In the 1980 con1es1 G3ESF 
scored 24,608 points. 

Contests 
In the 1980 SP-DX Contest (CW) UK entrants rared as follows: G3ESF 
(48,682 points). GW31NW (18.000), G2WQ ( 15,120), and G3XTT 
(10,815) (in the multiband category), and on 14MHz GSP.R (14, 136), 
G3KKQ/ A ( 10,88 1), and G6NK (8,874). In the ssb section G4FRV was rhe 
only mulliband entrant, on 14Ml-lz G4CVZ scored 32,250 points, and 
G3XTI 10,296. G4J.I E was 1he only 21MHz representative. with 792 
points. 

Resuhs of 1he 1980 CQ 160 Meter DX Contest show G3SZA as UK leader 
wi1h 125,611 poims. Others lis1ed were G3XWZ/A (60.582), G3VRW 
(38,815), GW3KOR (11.640). GW3GWX (3,152), and G3VPS (1.980). In 
the multi-operator section GM3ZSP scored 139,594 poims and 
GM31GW/ A 38,874. 

1981 Bermuda Contes! 
0001 21 March 10 2400 22 March 
Actual operation not to exceed 36 ~"urs maximum, and off periods to be 
clearly logged-each period to be of no1 less 1han th ree consecutive hours. 
All entran1s mus1 be single-operator only and mus! operate from their own 
private residence or property. Top winners of the 1977- 78- 79 and 1980 
contests shall be eligible for the area awards only. Bands 3 · S to 
28MHz-no cross-band or cross-mode QSOs permitted, and no phone 
con1acts may be made with USA stations operating above 7, I OOkH z. 
Stations in Bermuda, USA. Canada, UK and West Germany will take 
"part, and UK and Wes1 German stations will contac1 as many VP9/ W/ VE 
s tations as possible for points. Exchanges consis1 of RS/T plus state, pro­
vince. parish or county. and each counts five points-only one contact 
may be made wi1h a s tation on each band, either on cw or phone but not 
both. The multiplier is the total number of VP9 stations worked on each 
band added together. Separa1e log sheets should be used for each band, 
and a photocopy of the official log sheet and summary form may be 
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Four happy amateurs- I tor: WJMA. OK9W B. VE5RA. and G40SE-who hod 
Just collected their winnors' cortificat es in Bermuda for their success In the 

1980 Bermuda Contest 

obtained from G3f'KM (sase please). Duplicate sheets must be submi11ed 
for each band where more than 200 QSOs have been made, Claimed 
duplicates may mean disqualification. Each page of the log must be clearly 
numbered and marked with the contestant's call. year, and band 10 which 
it refers. All entrants must sign a statement 1ha1 they have complied with 
the rules and terms of their licences. Logs mu~t reach the Contest Commi1-
1ce, Radio Society o l' Bermuda. Box 275. Hamilton 5, Bermuda. no later 
than 31 May 198 1. Air mail postage is recommended. The top scorer in 
each count ry taking part will be awarded with a trophy at the society's an­
nual dinner in October. and round trip transportation and ho1el accom­
modation (at the S1oning1on Hotel) will be provided. Other top scorers 
will receive cenifica1es. 

T he Canadian ARF Phone Commonwealth Contest 
1200 21 March 10 1200 22 March 1981. 
Eligible entrants arc those licensed to operate within the Bri1ish Com­
monwealth or mandated territories. Bands 3 · 5 to 28MHz ssb only, and 
suggested QRGs a rc 3,600. 3,780. 7,080, 14,180. 21.200 and 28,480kHz 
:t20kHz. UK stations may nor work each other for points. Exchanges con­
sist of report and serial number {from 001) and each QSO counts five 
points. In addi1ion. a bonus of 20 poin1s may be claimed for each of the 
first three QSOs with each Commonwealth call area on each band (all UK 
stations count as one call area). There is no muhiplier. Separate logs 
should be submi11cd for each band and should be totalled and include a 
chccklis! of call areas worked on 1ha1 band. Add band totals on a sum­
mary sheer. Entries may be single- or mu h i-band and must be single­
opcrn!or. T he usual signed declaration should accompany 1he en cry. which 
should reach CARf Contesis & Awards Commit1ec. PO Box 2172. Station 
D. Onawa, Ont, KIP 5W4, Canada, no later rhan I June 1981. 

ARRL ln ternalional OX Con1cs1s 
0000 21 February- 2400 22 February (cw). 
0000 7 March- 2400 8 March (phone). 
Single-operator single- or muhi-band. muhi-operator. single- and muhi­
transmiuer. and QRP (less than SW ou1pu1) caccgories. Exchange RSIT 
and power inpui. W / VE stations give s1a1e or province. Each QSO coums 
three points. and the multiplier is 1he number of contiguous USA s1a1es 
and Canadian provinces worked on each band added 1oge1her (a total o f 
48 + 9 on each band). Cenifica1es will be awarded !O country leaders and 
also 10 those making more 1han 500 QSOs. There are several disqualifica­
tion rules and ii is suggested 1ha1 application i~ made 10 ARRL for a copy 
of !he full rules (please enclose sae and several ires). Post all entries by 7 
April 10: ARRL DX Contest, 225 Main St, Newing1on, Ct. 061 I I, USA. 

Beacons 
The listing of 28MHz. beacons in January MOTA has been up-dated by 
G3USF. It appears thal the Florida beacon, listed as WD4MSN on 
28,207kHz. has been replaced by W4ESY on 28.207 · SkHz; and a new 
beacon, VE2TEN, has been heard on 28.125kH t. Ooth staiions have been 
following irregular schedules, and ii is undcrs1ood 1ha1 VE2TEN will be 
moved 10 a normal frequency in lhe beacon scgrncnl. 

G4AXD reports that VKSWI is now active from 1hc Burleigh Griffith 
Building of lhe WI/\ in Adelaide. It runs IOOW input IO a 0·64.l. venical on 
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QTH CORNER 
A:2 QSL Bureau BARS OSL Bureau, Box 1873. Gaborone, Botswana. 
A36VU t- 2K2VUJ. 
CNBAN \118 WB3DNA, T. R. Fanus. 6140 Chambers HUI Rd, Harri$burg, Po, 17111, 

USA. 
CR9CT 
FGOFOK } 
FGOFOL 
FGOFOK/FS 
FGOFOLIFS 
H5AK 
J'ZOA/A 
J20CN 
TA1UA 
TA2TAT 

VE1All1 
VP8SS I 
ZK2VU 

1AOKM 
6Y6YL 
807BD 

via G3KDB. P. Miles, Box 73. lichl1old , Stotts. WS 13 6UJ. 

via YASME Fou'1da1ion, Box 2025, C&stro Valley, Calif, 94546, USA. 

Box 147, Mafeklng. Bophuthatswana, South Ahlca . 
\118 K6LPL, 415 Dabney Lane. Beverley Hills, Calif, 902tO. USA. 
via K2FV. D J Frank~n. 65 Ganung Duve, Ossining, NY, 10562. USA. 
0. Unal Akbal, PO Box 71rl, l11onbul, Turkey. 
via WA4JOS. A . W. De Proto, 205 Chct<okoe Tr3>1. SomersGt. Ky, 42!i01 , 
USA. 
R Granlhom, 8 Orkney Rd, Dartmouth, NS. B2X IJ9. Canada. 
via G3B2U. HO Stn. RNARS. HMS Mctcury, LAydone, Po1orsfiold, Hanes. 
via DL2RM, R, Wolf, Aha Woldrnuonchonor Su 32, Regensburg, D 8400, 
Wesc Germany. 
via IOMGM, M . Gallavo11I, Via C..ssla 929, 1·00189, Romo. Italy. 
via N2MM . H Miiier, 61 Mill Rd RR2. Vlncontown. NJ, 08088. USA, 
vio DL IKS, K. Sauer. M ·Praotorioussir 14, 6&34 Strombtttg, West Gern1any 

RSGB QSL Bureau. GJORN, 30 Bodnant Gardens. 
London SW20 OUO. 

the roof of the building and sends "VKSWl Adelaide" on A I followed by 
20s of carrier. Reports would be appreciated and should be sent to WIA, 
{SA Division). GPO Box l234K. Adelaide 5001, South Australia. 

Radio Amateurs' Conversation Guide 
G3UML has a small quaniily of this book available, price £5. incl p&p ro 
addresses in the UK. He expcc1s more stock soon, and he is able 10 pass on 
10 Finland any requests for the book, supplements or cassc11es. The prices 
are subjcc1 10 variaiion. Enquiries should be addressed 10 L. Margolis, 52 
Park View Gardens. Hendon. London NW4 2PN. 

QRP 
A reminder 1ha1 the G-QRP Club has an ac1ivi1y weekend on 28 February 
and 1 March. full details were given in January MOTA . 

lnv icta Net 
This ne1 was founded by VE31'AS, VE7CEW and G4AXD. and is 
primarily for anyone who has a connection wi1h the coumy of Kent. At 
preseni it meets on 28.395kHz a1 1700 on Sundays. Other callers arc 
welcome. even if 1hey have no Kentish connection. 

Band reports 
08KG's repon reads as follows: ·' 1980 ended on a high note as far as solar 
ac1ivi1y was concerned. The 2,800MHz solar nux averaged over three 
months October 10 December was almost identical with 1ha1 of the cor­
responding months in 1979, while average activity in December was in fact 
higher than a year ago-about 220sfu as against 197. This mea1111ha1 con­
ditions on the hf bands were, for lhe most pan, very similar 10 au!umn 
1979, al though those on SOM Hz were nOL quite as good but with some very 
good openings on bencr days. 

"Preliminary da!a suggests tha1 1hc provisional sunspot number for 
December will be abou1 160 as compared wi1h 182 a year ago. This would 
lead 10 a yearly average for 1980 of about 154-which is just below the 
1979 figure. On the other hand the corresponding figure for solar nux is 
likely 10 be about 198 as against 192 in 1979. indicaiing 1ha1 the mean flux 
is declining distinctly more slowly than the number of sunspots. Whal 
seems 10 have happened is that around the peak of the cycle the mean solar 
flux was rather lower 1han might have been expected from 1he level of 
sunspot ac1ivi1y, whereas more recent ly the reverse has been the case. 

" It is likely thal 1980 will prove to have been rhe 'flal top' of the cycle. 
and the mos1 likely outlook for 1981 is a slow decline in ac1ivi!y which will. 
nevenheless, s1ill be above lhe peak of Cycle 20 al the end of 1980. Al 1he 
same time the incidence and severity of geomagnetic disturbances and con­
scquen! disruption of hf communica1ion will probably increase as the year 
progresses." 

Prof Martin Harrison, G3USF. (of Keele University), has also written 
concerning hf propagation and says: "I do nor recall, though memory is 
fa llible, having seen any reference 10 hf aurora l working, and in rny ex­
perience a good many hf operators are unaware of this possibility. Listen­
ing on 28MHz during the magneiic storm of 19 December I heard a 
number of signals with 1he charac1eris1ic auroral garble for a good 1wo 
hours. GB3SX was fully auroral here from 1700 10 1900. while good 
strength signals were received from G. GM. G I. GW, OZ. SM and DL. 
Quite a few Gs were making QSOs. truercstingly though. I did not note a 
s ingle cw QS0-1he phone men seemed 10 have ii all 10 themselves. 1 also 
heard signals wilh auroral charac1cris1ics from UK3QAE and UA9fAE. 
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Often during magnetic storms I have copied s trong hf s ignals with normal 
characteristics, usually from northern Europe, but sometimes at relatively 
low strength from North America. These I have auributed lo 'storm' type 
or 'auroral ' Es. However, on 19 o ·ecember the indications were rather of 
auroral backscauer wilh the exception of the two Russians who might well 
have been forward scalier. 

"This is of course purely speculative-the main thing is to note that 
these possibilities exist and that hf operators can get in on an act which is 
usually thought to be the preserve of the vhf men! Incidentally, though 
E- W paths naturally went out during the storm, the path to ZE, ZS, YV 
and CX remained normal." 

Many thanks to the following for sending information from which th is 
section has been prepared: G3HB, G5JL, G2s AMV. HKU. G3s G IQ, 
GVV, IMW, KSH. NWG, G4AXD, GM4CHX, G4EHQ, GW4KGR. and 
RSs 1066, 25429, and 36928. 

Stations listed in italics were using cw. 
1 ·BM Hz. 0000 LA9SC, UA TDZ. UC2ACA, UL 7P81, U050D8, UR2FFK. 2300 

EA5HM, R5GG, UL7CAD, YU3TAA, 4N3P. 
3·5MHz. 0000 OYlML. 7X5AH. 0100 38808. 0200 VP98K. 0600 CNBAD, CT2CH, 

HISGGL. OHONF. WOMJ. 9Y4XX !QSL to WA6KZll, 7X2MA. 0700 K5UC (Ark), 
W6KUT. K9BWQ, N6YK/VP2A. ZL2AHO. 0800 ACOA (Ks). KA2AA (Nr Tokyo- LP 
signalsl, KL7Y. TG9AL. K30XIVP9. ZllBUS, ZL2BT, ZL4AP. 1900 VK2AVA. 
VK2AZX. VK3BM, VKJXI, ZD7HH. 2000 J20/ A, JA6s BJT, BSM. K2BT. 
N2KK/ ST2. VK3CR. 2100 JA. 2100 AP2KS. 2200 CTJAB, TF. 2300 J20/ A. HS4AMI. 

7MHz. 0000 KP2AT, TA2TAT, YV. 0600 N6YKI VP2A. FKSCR, H440X. 0700 
KP2A !OSL 10 WB2VFT), OYlML, W6. 0800 JAlYAA, VK3X8, VK9NS. VP2MFL, 
ZL 1AMOI C, ZL 180. 1700 FROFLO. JOlAMA. 1800 VU2RAK, 3A2EE. 9H lFN. 2000 
HZ1A8. 2200 FP8AA. IAOKM. 2300 OX3AX, VETAl/ 1, VP2KAA. 

14MHz. 0700 T3AT. VK, ZL. 0800 KH6, Kll, VK9NS, ZL. 0900 HC5CN, JTl AO. 
KH2HJ, KH6, VK, VS5DX, ZL. 1200 KL7MF. 1700 C6ADW, CR9CT. 5T5AY. 1800 
KH6WW. SUlER. 1900 A7XD. J28AZ. W60L /SV5. PYOPOIO !Fernando de 
Noronha). 2000 VPSPP. 2100 C6ANU, OF3NZ/ ST2. VEIA/11. VK, ZSlANT. 2200 
KA58PEIVP2A tOSL to WBSUEPI. 2300 CSAAP. VU2BK, 4S7EA. 

21MHz. 0700 JA. VK. ZL. 0800 JA. VK. ZL. 0900 JA. KC4AAD. VK. ZllHV. 1000 
J20/ A, YJSNPS. lAOKM. 1100 FKSDH. HS, JA, VK2NUC/VK9. V09AA. VU. 1400 
FGOFOL/FS. TR81G, VEIA/11. VP2KAC. 1500 W6 W7. 1600 W6 W7. 1700 C6ACV. 
3B80B. 1800 VP2PP, W6. ZF2AC !OSL 10 NSAGl. 1900 D68AM. VK1PG. 2000 
J3AAC. KV4AD/ PJ6. 2100 VP5GT. 2200 W6. 

Suva (sl 
WeUing1on Isl 
Osak& 
Hong Kong 
Sydney Isl 
Moscow 
Bangkok 
Singup0ro 
New Delhi 

P0tlh 
Tel'lernn 
Colombo 
Buhr.a in 
Cyprus 
Aden 
Soycholfes 
Mauritius 
Noirobi 
Maira 
Salisbury 
Capo Town 
Lagos 

Suva Ill 
GibralHu 
Asconsioo 
Wulling1on Ill 
Dakar 
Adola1dc Is 
Uls Polmas 
Falk~1nds 
Rio de Jarieuo 
Buenos Aiu • .o:s 
Sydney 111 
Lima 
Barbados 

Bogo1a 
JamCjica 
Bcrnu1da 
Now York 
Mexico 
Mon ire.al 
Denvc.-r 
Los Angeles 
Vancouvet 
Iceland 
Honolulu 
Fairbanks 

HF propagation study 
Predicted hpH luf in megahertz for February 1981 

00 02 ~ 06 08 w u ~ ffi ~ 20 22 

1812 1712 1410 1>1()6 2206 3308 3809 3909 3107 2506 1910 1712 
1&12 1512 1311 1ace 3006 3909 4009 3600 3406 2306 1009 1s11 
1509 1411 1411 2210 3706 3600 24-09 1909 1006 1804 1402 1605 
1507 1310 1412 2912 4610 5009 4409 3309 2406 2103 1602 1403 
1512 1312 1412 2911 461J7 4109 •IOOO 4209 3806 2303 1606 1610 
1201 1102 902 1904 3705 4506 4606 4506 3704 2402 1501 1301 
1605 1310 1512 3212 5111 5609 5510 5109 4006 2403 1702 1602 
1607 1411 1512 3312 4312 4509 4410 4609 4106 2503 1702 1703 
1602 1406 1509 3412 5212 5310 5110 4409 2906 1803 1702 1702 

1S09 1512 1612 3512 4711 4509 4110 3909 3707 2!!03 1902 1805 
1802 1503 1606 3509 5411 561 I 5410 5209 4107 2603 1902 1!!02 
1703 1507 161 1 3512 5512 5711 5510 5309 4307 2803 1902 t802 
1902 1603 1606 3610 5612 5512 5210 5209 4107 2903 2202 1902 
1701 1501 1303 2906 5200 5409 5100 '!IXJ7 4405 3103 2102 1802 
2102 1802 1706 3510 5712 5712 5311 5309 4707 3504 2602 2303 
2102 1904 1708 3511 3912 4012 441 I 4200 3607 3604 2702 2302 
2202 2005 1709 3512 4312 5112 5011 4809 4707 3803 2902 2402 
2402 2102 1705 3310 4712 4412 4612 4710 4307 4004 3202 '1102 
14-01 14-01 11 01 1703 3905 4506 4306 4206 4004 3002 2001 1501 
2602 2302 1805 3010 4012 4312 4512 4611 461J7 4404 3602 3002 
2902 2502 1905 2509 4111 4312 4812 4912 4900 4705 3902 3302 
2903 2702 2002 2205 5109 5912 5612 5312 5409 4805 4002 3402 

2912 2712 2010 
1201 1301 1001 
2902 2702 2102 
2812 2712 2110 
2702 2603 2102 
2706 2605 2104 
1901 1902 1701 
2604 2502 2202 
2502 2402 2102 
2403 2302 2102 
2212 2112 21 12 
2104 2002 2002 
2102 2002 2003 

2003 2002 2002 
2003 2002 1902 
2002 2002 1902 
2003 2002 1902 
2006 2002 1902 
2003 2002 1802 
2006 1903 1!!02 
2008 1904 1702 
1907 1904 1703 
I 101 1101 901 
1912 1910 1506 
1907 1906 1504 

2107 3707 3409 321() 2810 2607 
1 102 2<.l04 4005 4006 3806 3705 
1!!03 4308 5011 4312 4212 4312 
1806 3506 3109 2810 2410 2208 
1703 4006 5910 5812 5312 5411 
1704 3006 3609 4210 4410 4611 
1402 3605 5207 5200 4809 4907 
t603 3206 4009 4710 5012 5412 
1603 2700 4309 4311 3912 4012 
1503 3206 3809 4610 4312 4712 
1510 2907 3100 2710 2410 2108 
1403 2306 2209 5110 5511 5412 
1400 1606 3S09 5710 5512 5312 

1403 1606 2100 5210 5511 5412 
1403 1806 2100 4·110 5511 5412 
1403 1706 3000 5010 5411 5412 
1403 1606 ZlOO 4109 5109 5211 
1403 1906 1708 2300 4809 5211 
1403 1600 :>.308 4009 5009 s 110 
1303 1706 1400 1609 3109 4309 
1303 1706 1600 1309 2209 4008 
1303 1706 1508 1309 1909 2807 
ao2 t 103 2905 3605 3705 3501 

1303 1806 1808 1909 1509 200'/ 
1303 1906 1908 1909 2100 2207 

3106 
3003 
4008 
2506 
4907 
461 1 
4305 
5011 
4212 
5012 
2204 
5012 
5012 

5012 
4912 
4811 
4611 
4612 
4510 
4111 
4011 
3609 
2603 
3107 
2505 

4010 
2 101 
3604 
3210 
4004 
4010 
3202 
3910 
3908 
3910 
2ro7 
3912 
3910 

3811 
371 I 
3709 
3509 
3512 
3408 
3110 
3011 
2709 
1702 
2311 
2207 

3512 
1501 
3402 
3411 
3302 
33-0$ 
2401 
'3207 
3104 
3107 
2910 
2008 
2805 

2807 
2707 
2705 
2605 
2610 
2505 
2409 
2310 
2109 
1201 
1912 
1907 

Fiest two d101ts arc hs>f. fc:tst 1wo luf; luf 00 indicaies dam not uvailublc. 
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28M Hz. 0800 J20/ A, JTOKAI, N2KK/ ST2, ZL1AMO/ C. 0900 A51PN, FKSCR. 
KG6DX, J20CN, JT1KAI, JTOYFU, ST2FF, VK9NYG !Cocos Keeling ls - OSL 10 
VK6NEl . 1000 CR9CT. FROFLO, FY7BC. JDlAEV, KG6RT. N2KK/ ST2. TAlHY. 
VP2KAG. VS6FI, ZDBTC. lAOKM, 5N3ALE. 9X5A8. 1100 CPSAL. HH2VP, 
UKOSAT/ UOT !Obi. 174>. VK6, YK1AA, 6UOKK (QSL via K2FV). 1200 H31LR, 
HKOFBF. SSAAP. 1300 A7XG, FGODYM/ FS, HH2MC, W5JMM/ SU. 1400 
FGOFWK/ FS7. TU4AT. VE1Al/1, VU21F, 3B8AE/3B9, SNORMJ !OSL to W4FRU). 
1500 VU20K. W6-W/. 1600 HC4WA, KH6AP, TA4A, VP2MFL !OSL to K5BOXl. 
W6-Wl. 5NODOG. 1700 VE6 VE7. VP2SS, VR6TC, W6 WI. ZF2DW, VK4NIC/ 3X. 
1800 N6BK {NM). 4V2B. 1900 W5NUT /PJ7. 2000 CE3RC. 

Many thanks lO chc following for items extracted: CQ Magazine 
(Wl WY). the Ex-G Radio Club Magazine (W3HQ0), the DX Bulletin 
(KITN), the Long Island DX 8ulleti11 (W4UL/W21YX), DX News Sheet 
(Geoff Walls), Long Skip (VE3f"RA). QRZ DX (KSFUV), and DX'press 
(PAOT O). 

All items for April issue to reach G3FKM by 6 March please-and for 
May by 29 March. D 

Propagation predictions 
The end of winter approaches during February, days lengthen and, especially 
towards the end of the month. the 14 to 28M Hz bands will remain open longer than 
in previous months. Solar activity compared with February 1980 has only decreased 
slightly, so conditions will be similar to those of February 1980. Traffic with all con· 
tinents will be possible on 28 and 21MHz. even if sometimes only very briefly. 

The improving spring· time conditions will be most noticed on 14MHz during the 
second half of the night, when conditions will be noticeably beller than during the 
previous months. However. only in April will this band revert to being the main night· 
time dx band. If . during the coming ARRL·OX·Conrest. the f2 mufs are above the 
mean average for me month traffic with the USA may be possible for the first 1wo to 
four hours in the second half of the nighl. Stations in the south will have more chance 
of contact than stations based further north. 

Conditions on 7 and 3·SMHz will differ linle from those of the previous month. 
USA traffic will probably be possible from a few hours before midnight on 7MHz, 
and on 3·5MHz from about three 10 four hours before sunrise until dawn. 

The mean provisional sunspot number for November 1980 from the Swiss Federal 
Observatory was 146· 5. The period of greatest solar activity took place during 1he 
first nine days of the month. when daily numbers between 172 and 218 were record· 
ed. The predicted smoothed numbers for March, April and May are 133, 131 and 128 
respectively. 

14MHz 
USA-East W1- 4 
USA- West W6, 7 
Car ibbean 6Y5. FM.Tl S 

Brazi l PY ~ 
South Africa ZS 
s E Asia HS. 9M2 

Australra VK 

Japan JA 

s 
s 
s 
L 

s 

I I 

' I 
w..zD 

Time (GMT> 00 02 04 06 08 10 12 

21 MHz 
USA-East Wl- 4 S 
USA -West W6 7 S 
Carrbbean 6YS. FM.Tl S 

Brazi l PY s 
L 

South Af rica ZS S 
s E Asia HS. 9M2 s 
Australia V K S 
Ja an JA S 

Time !GMT) 00 02 04 06 08 10 12 

26MHz 
USA - East Wl- 4 S 
USA- West W6. 7 S 
Carrbbean 6YS.FM ,TI S 
Braz rl PY S 
South Africa ZS S 
s E Asia HS, 9M2 s 
Australia VK S 
Ja an JA S 

22 24 

20 22 24 

Time (GMT! 00 02 04 06 08 10 12 14 16 18 20 22 24 
S Shortpath L Longpath c:::=Jl-Sdays ~6-20days 

- Openings on more than 20 days in the month 
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Why the French 11R" valve? 

by GERALD GARRATT, G5CS* 

T HE author bought his first "R" valve in September 1920 from Leslie 
McMichael (2MI) who was then running an ex-government disposals 

outfit-one could nor give it the dignity o f calling ir a '.'shop"-in the yard 
of a defunct garage off the Quex Road in West Hampstead. The author 
was only 13 at the time, and Leslie's store was for him an Aladdin's Cave 
of priceless treasure-what happy days! This was, of course, several years 
before Leslie started up as a serious manufacturer as McMichael & Co 
Ltd-as other o ld-timers may remember. 

For the benefit of those too young to remember , the French " R" valve 
was a bright-emirter triode whose filament took about IA at 4V. They 
were the valves nearly all of us used from 1920 to 1922, when the Mullard 
ORA arrived. But why were they called French "R" valves when everyone 
knew they had been made in England-by BTH at Rugby, by Ediswans at 
Ponders End, and by the Osram-Robenson Works at Hammersmith (later 
to be known as Marconi-Osram)'! 

No-one was ever able to answer the question. One presumed, of course, 
that the design had first been produced in France during the first world 
war-but how had the French "got in on the act"? They cenainly had no 
history of being involved before the war in what we now call electronics, 
and so it remained a mystery. The story has only quite recently come to 
light. Involving an elemem of ''cloak and dagger" , it is a story so 
fascinating in human interest and technical history that it deserves to be 
more widely known. 

We all know, of course, that it was Ambrose Fleming who invented the 
' 'oscillation valve" in 1904, and that it was Lee de Forest who invented the 
three-electrode Audion in 1907. But the early Audions were poor per­
formers, erratic and unstable, and de Forest did not properly understand 
how they worked and did not reali ze the potential value of his invent.ion. 
In 1912 he sold the patent rights in the Audion, for all purposes other than 
wireless, for a mere $50,000 to the Western Electric Company who were 
looking for a good amplifier for use as a repeater on long-distance 
telephone lines. 

Dr Harold D. Arnold of Western Elec1ric realized the potenl ia l value of 
the Audion, but he also realized that it would take a long and sustained 
programme of research and development to convert it into a device 
suir.able for practical use in the telephone service. At an early stage Dr Ar­
nold re;ilized that the presence of gas in the bulb- which de Forest believ­
ed to be essential to its operation-was, in reality , a liability rather than an 
asset . He firmly believed, that in order to make an Audion which would 
operate consistently it was essential that the vacuum should be as perfect 
as possible, and by 1914 the Western Electric Audions were working well 
as amplifiers. But by this time the clouds of war were gathering in Europe, 
and it was at this stage that fate played a joker. 

During che summer of 1914, a certain Paul Pichon had been touring the 
USA on an assignment from his employers. the Telefunken Company of 
Germany, to gather samples of all the latest wireless equipment he could 
find and to return to Germany with his samples for assessment. In 1he 
course of his tour he visited the Western Electric Company, and was given 
samples of the latest high-vacuum Audions together wi1h full information 
on their use. 

Pichon was a Frenchman, but he had deserted from the French Army in 
1900 and, emigrating to Germany, he had earned his living teaching 
French. Among his pupils were the children of Count von Arco, one of the 
founders of the Telefunken Company, by whom he was subsequently 
recruited as a technical representat ive. 

On his way back 10 Germany at the end of his American tour he travell­
ed by Atlantic liner to Southampton and he found himself in London on 3 
August 1914, 1he very day upon which Germany declared war on France. 
The poor chap was in a fix, a French deserter yet an alien in Germany; 
what was he to do? In his hesitation, he called on Godfrey Isaacs, the 
managing director of Marconi's, 10 seek his advice. He explained that he 
was still a French subject but that he would face immediate arrest if he 
returned to France. Whether o r not Isaacs regarded him as a "hot potato" 
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is not clea.r; what is certain is that Isaacs failed to appreciate the impor­
tance of the samples Pichon carried in his baggage and which thus lay vir­
tually within his grasp. He advised Pichon to return to .France and offer 
his services to the French authorities. 

Pichon crossed to Calai.s where he was promptly arrested. Protesting 
that he had brought back vi tal samples and information from America, he 
persuaded the aulhorities rn communicate with the commandant of the 
French Military Telegraphic Service, Colonel Gustav Ferrie, who ordered 
that Pichon be immediately brought before him with all his baggage and 
papers. 

Convinced of the relial>ilily of Pichon's information, Colonel Ferrie 
immediately submitted the samples to a panel of eminent physicists for 
further assessment and, simultaneously, he ordered arrangements to be 
put in hand for manufacture at the works of Messrs E. C. & A. Grammont 
at Lyons. The design was substantially modified by French engineers , 
Michel Peri and Jacques Bigue1, but within 12 months valve production 
was in full swing at the Grammont works. Known as the Type TM in 
France, samples were sent by the French to the Admiralty in London and 
to the Royal Naval Signal School at Portsmouth early in 1916, and it very 
quickly became evident that these French valves were vast ly superior in 
every way to the soft-vacuum Round valves and the earlier model Audions 
in use hitherto. 

Arrangements were beg.on almost immediately for valves of similar 
design to be produced in this country by BTH, Ediswa:1 and Osram­
Robertson, but it was late In 1916 before significant production com­
menced of what was to bec·ome generally known as the French " R" valve. 

And that was how the French "R" valve got its name! 
Even today, British-made " R" valves manufactured between 1917 and 

1920 are not so very uncommon. Genuine French-manufactured valves, 
however, are decidedly rare but they can be identified by their markings. 
Those made by the Grammont Company are marked "TM Metal", while 
those made by the second producers, the Compagnie General des Lampes. 
are marked "TM Fotos". 0 

RSGB BEST SELLERS 
A mateur Radio Operating M anual 

edited by R. J . Eckersley, G4FTJ 

This new book covers the essential operating techniques required ror 
most aspects of amateur radio from 1·8 to 432MHz. and provides a 
comprehensive set of operating aids. 

Chapter titles: The amateur SONice; Setting up a station; Operating 
practices and procedures; DX; Contests; Mobile, portable and 
repoaters; Amateur s.nellites; RTTY; Slow-scan television; Special 
event stations. 

Plus five appendices: Continental and regional maps; International 
cal/sign series holders; Cal/sign list; Country list; Worldwide legal time. 

•· .. . a really first class publication .. . packed with a great deal of very 
useful, up to date information for both the newcomer and 
old-timer"' - Short Wave Magazine. 

192 pages: paperback: 246 by 184mm: 1979 

Radio Amateurs' Examination 
Manual 
(8th edn) 

G. L. Benbow, G3HB 

The standard work for alll would-be licensed radio amateurs studying for 
the Radio Amateurs' Examination. This edition has been completely 
revised in order to take account of the recent changes in the examina· 
tion format and syllabus-

A valuable feature is the provision of two sample examination papers, 
each containing 95 multiple-choice questions-answers are given 
separately. 

Chapter titles: Becoming o radio amateur: Electrical theory and 
calculations; Semiconductors; Radio receivers; Transmillers; Power 
supplies; Propagation and antennas; Transmitter interference; 
Measurements; Licence conditions; Operating practices and pro· 
codures; Tackling the Redio Amateurs· Examination; plus lour 
appendices. 

120 pages; paperback : 246 by 184mm; 1979 

Obtainable from 
RSGB PUBLICATIONS (SA LES) 
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Fifty-fourth RSGB AGM 
The 1980 annual general meeting ot the RSGB took 
place at the IEE, London, on 6 December in the 
presence of 120 members of the Society The Presi­
dent, Peter Balesnim, G3BPT. took tho chair, and was 
accompanied on the pla1fo1m by the Piesiden1-t1!ec1, 
Basa O'Brien. G2AMV; lmm-Odiato past President John 
Bailey, G3HCT; hon treasurer David Cornish, GJCOR; 
and general manager/ secretary David Evans, G30UF. 

The followmg is 11 bflef reporr on the formal pro­
ceedings and presentation ol awards. Off1c1al mmutes 
of tha meeting and a repott on the mformal session 
after the meeting will be published lator. 

Formal agenda items 
The meeting approved tile minutes ot the f1hy-1hird 
agm and then considered the accounts tor the year 
ended 30 June t979 and 1h11 reports ol the Council and 
the auditors thereon, 

The President announced the 1111mes of the members 
elected to seive on Council for tho three years com· 
mencing 1 Ja11uary 1981. 

It was resolved to reappoint Messrs Edward Moore 
& Sons as auditors of tho Society tor 1he ensuing year 
and Council was authoriLed to fix their remu11era1ion . 

Founders Trophy 
Before presenting the trophy, tho President gave the 
following biographical details of 1ho recipient 
" In 1949 the Society acquired a new member whose 

The Founders Trophy being presented to Mr Eric 
Yoomanson, G311R 

callsign was 10 become well known and a by-word in 
Society affairs. I refer of course 10, G311R, Eric 
Yeomanson. Research reveals. among other things. 
1ha1 Eric started out as a trainee carpenter. had amb1 
tions 10 join the teaching profe.ssion, but finally entered 
olectricallelectronic engineering via Siomons, and 
spent many years stalking traffic light controllers 
before joining Reliant . 

" Eric was elected zonal member ot Council on 1958, 
becomrng executive vice-President in 1964. and Presi 
dent in 1965. After hos year as immediate past 
President he was elected an ordinary member of Coun 
col in 1967. and was again executive vico·Presldent in 
1969. He retired from Council a1 the end of 19n after 
15 years' seivrce. 

" The callsign G311R has made a regular appearance 
on the commi11ee and working pany lists of the Society 
over the years; notably on the Raynet Comm11100 from 
its beslinninn 10 the present - a total ot 23 years. and 
the Rally & Exhibition Commluee, formerly the Mobile 
& Exhibition Committee. for 21 years when ho re11ted 
for a short period, but rejoined when askeq 10 do duty 
as staJJd manager at the Leicester Exhibition. Eric has 
also seived for many years on the BARTO Comrniuee, 
both as member and chairman, and ho has edited and 
produced the BARTG news bulletin for the past live 
years. ·•1 have known G3 Item Item Roger for many 
years, he is a true amateur and (though critic al at 
timesl a true supponor of our Society 

"Enc. it gives me great pleasure, both pnrsonally and 
on behalf of Council, to present you with the Fouriders 
Trophy in recognition ot your many years' service to 
the Radio Society of Great Britain and 10 amateur 
radio." 

M r Ken Alford , G2DX. with his honorary v ice­
Presidont's certificate which he had just received 

from the President 

Honorary vice-President 
In introducing a " grand old man ot amateur radio". the 
President said "My archivist tells me that in 1913 A . W. 
Gamage Ltd published a directory of experimental 
wireless sunions, and among the 405 listed stations ap­
peared the callsign TXK. the callsign ot Kenneth 
Alford. now G2DX. He was first licensed in 1912 while 
living at Kendal. and his first contact with the 
Socieiy then the Wireless Society ot London-was 
when ho anended a meeting 1n this building llEEl in 
November 1913 in company with Leslie McMichael. 

" After the first world war he received the callsign 
2DX, being among the first ~ssued. He came into the 
Society 1n 1923 when the Wireless Society of London, 
which had been renamed the Radio Society of Great 
Britain in November 1922, amalgamated with the 
British Wireless Relay League, forming tho T & R Soc· 
tion. This was essentially the communicating section of 
tho Society, its members no1 necessarily being 
members of the parent RSGB. Ken Alford and Bill Cor· 
sham, 2UV, wore appointed joint traffic managers of 
the T & R Se<:tlon, which also absorbed another grow­
ing orgaJJization, the Radio Transmi tters Society, thus 
combining these important separate societies under 
the one Radio Society of Great Britain. 

" In 1924 the RSGB was transmitting weekly talks 
from 2LO. and during this period Ken Alford was twice 
asked to broadcast on its behalf . A successful trans· 
atlan1ic opera tor , he first contacted Australia in 
November 1924 on 86m, and was one of the best­
known British stations of the early years. During these­
co11d world war he was approached by G6CL with a 
view to his becoming President, and since the war he 
has been continuously active. and is still to be heard on 

Mr R. Ferguson. G4VF, tlef11 presenting the 
Marconi M edal to Or C. Suckling. G3WDG 

The Norman Keith Adams prize to Mr P. H. Jones. G3DRE lloftl: the National Field Doy Shie ld to a representative of the Swansea ARS (centre); end the 
1930 Committee Cup to C. Henderson, G4FAX !right) 
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80m on most days. Ken is currently president of the 
Radio Amateurs Old Timers Association. 

"Ladies and gentlemen, It is now my honour and 
great pleasure to announce on behalf of the Council 
the appointmem of Kenneth Alford, G2DX, as an 
honorary vice-President of the RSGB." 

M arconi M edal 1981 
Council had recommended to the Marconi Company 
that this award be made to Dr Charles Suckling, 

G3WDG, for his achievements in experimental and 
development work on microwave techniques. 

The presentation was made by Mr Ronald Ferguson, 
OBE, G4VF, who was introduced to the audience by 
Mr Basil O'Brien. He gave a brief resume of Mr 
Ferguson's long association with the Marconi Com· 
pany: from his early days as a radio officer on 
passenger liners before the first world war; various 
commercial and management appointments at home 
and overseas; unt.il his ret.irement in the 'sixties as 
managing director of the Marconi Marine Company. 

In making the presentation. Mr Ferguson con· 
gratulated G3WDG on his achievements, which he had 
followed with close interest and which had boon made 
in the same pioneering way as those of the first "radio 
amateur .. . Marconi. 

Other awards 
At the conclusion of the formal business of the 
meeting, the President then presented Society awards 
for the year to those recipients who were present. 

The M etcalfe Trophy to R. Treacher. BRS32525 (left); the Whitworth Trophy to O. J. Andrews. G3MXJ (centre>. and the Frank Hoosen Trophy to members 
of the Southgate RC lrightl 

The Gravesend Trophy to a representative of the Guildford & OARS (left}; the Edgware Trophy to a representative of the Stockport RS " A" Team (centre): 
and the Houston-Fergus Trophy to E. C. Hudson. G3XTJ. and C. J . Kellaway, G3RTE 
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Left: the Raynet 
Trophy being pre­
sented to Mrs Jane 

Balestrlni 

Rlght : members of 
the Oxford EME 
Group who received 
the Mullard Award 

All photographs by Mrs P. Evans 
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A brief report on the Council meeting 
held on 25 September 1980 

Present: Mr P. Balestrini (President, in the chairl, Dr 
E. J. Allaway, Messrs J . Anthony, R. Bellerby, R. G. 
Barrett, J. Bazley, P. F. D. Cornish, T. P. Douglas, Dr 
D. S. Evans, K. A. M. Fisher, L. N. G. Hawkyard, G. R. 
Jessop, W . F. McGonigle, B. O'Brien, D. M. Pratt, G. 
M. C. Stone (members of Councill, D. A. Evans 
(general manager), A. W. Hutchinson (editorl. 

Apologies for absence were received from Messrs G. 
I. Knight and D. J . Andrews. 

Citizens bend 
The President reported that the Telecommunications 
Liaison Committee had submitted the Society's views 
on the green paper on "Open Channel" to the Home 
Secretary. A discussion on the subject of " Open Chan­
nel" took place. 

Raynet Limited 
Mr Cornish reported on a meeting he had had with Mr 
Lundegard and Mr Crane, and on related cor­
respondence. The subject of Raynet Ltd and the 
Raynet organization in general was discussed at 
length, during Which members of Council made several 
recommendations regarding the future of the organiza­
tion. 

Mr Ken Alford, G2DX 
Mr Jessop proposed that Mr Ken Alford, G2DX, be ap­
pointed a vice-President of the Society. This was 
seconded by Mr Hawkyard and carried unanimously. 

Financial report 
The honorary ireasurer made detailed comments on 
the financial year 1979-80 arising from the annual 
report and accounts. Generally the Society continued 
to be In a satisfactory state, and Initial forecasts for 
1980-1 showed a break-even for the year. 

Mr Cornish commented that the delay by three 
months in putting up the subscriptions would probably 
cost the Society some (14,000, and he again had in 
mind the idea of exploring a common renewal date for 
all members. 

General manager's report 
The general manager reported that the Scottish Con­
vention on 13 September had been very successful 
from the Society's point of view. Book sales had been 
good, and the "open forum" had provided a useful op­
portunity for an exchange of views. 

The President and general manager had also attend· 
ed the Region 15 ORM in Belfast. and once again the 
main subject of comment and discussion had been 
citizens band. 

Cash with orders during the first two months of the 
1980- 1 financial year had been approximately one third 
up on the previous year, while trade orders had been in 
excess of 50 per cent up. Membership also continued 
to Increase satisfactorily. 

Review of committee bus'iness 
Education (5.6.801 
Mr Anthony gave information on a questionnaire in­
tended for RAE instructors attending the discussion 
group at the Leicester exhibition. The type of question 
being put would refer to size of classes and other 
statistics of this nature. 
Finance & Staff (31. 7.801 
Dr Allaway raised the question of a El,000 donation to 
the Phase 3 satellite project; it was suggested that this 
donation be sent to AMSAT-DL for use in purchasing 
hardware. A proposal that this donation be made was 
carried unanimously. 

Dr Allaway introduced the subject of future planning 
within the Society which had been discussed by the 
Finance & Staff Committee in several recent meetings. 
A proposal for a forward-planning group to be formed 
was approved unanimously. If any changes to the 
Articles of Association were required, it was hoped 
that these could be raised in time for the 1981 AGM. 

A short discussion took place on attendance at the 
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AGM by non· members. It seemed acceptable to Coun­
cil as a whole that non-members should not be exclud· 
ed. and a suggestion by the general manager that all 
members attending be given a voting card, to display at 
the time of any vote, was accepted. 

HF (14.8.80) 
A recommendation that the ROT AB Trophy be award­
ed to Mr Rourke, Gl31VJ. was carried unanimously. 

HF Contests (31. 7.801 
Dr Allaway referred to the viability of the Tonbridge 
School Radio Club, previously discussed. There had 
been a misunderstanding in the committee and some 
comments Incorrectly recorded. 

IARU (29. 7.80) 
Mr Bellerby reported on receptions to be held during 
the Region 1 Conference. The IARU Committee had 
not considered possible changes in the organization of 
the IARU in detail but the President would be writing to 
the IARU president at a later date. 

Interference (4. 7.80) 
Mr Anthony said that in his opinion this committee was 
on the decline and could do with some positive 
strengthening. 

Membership & Representation f 10. 7. 801 
Mr Hawkyard asked about the Dud Charman video 
tape. Mr Anthony said that In his opinion It was accep­
table and was now available for general use by the 
library. 

Microwave (7.9.801 
The minutes of the meeting were accepted without 
comment. 

Rally & Exhibition 
Mr Hawkyard and the general manager gave details of 
the 1981 Alexandra Palace Exhibition. Two dates were 
available to the Society, one in April and one in May. 
Discussions had taken place between the President, 
the chairman of the committee, Mr Stevens and the 
general manager and the consensus view was that the 
Society's best interests would be served by opting for 
the May date in 1981, with a full option with Alexandra 
Palace to utilize the April dates from 1982 onwards. 

Propagation Studies (31. 7.80) 
Mr Bellerby said he was pleased to note that the Civil 
Aviation Authority had recognized the work of the 
committee. Mr Stone added that RAE Farnborough 
had also acknowledged work done by the committee. 
Council members generally noted these comments 
with pleasure. 

Raynet 126. 7.80) 
The President said he wished to discuss some impor­
tant changes In the structure of the Raynet Committee 
which may well help the current situation. 

Considerable discussion took place, after which a 
proposal that from 1 January 1981, the Raynet Com­
mittee consist of the emergency communications 
manager, one Council member, three members ap· 
pointed by Council and one elected member from each 
RSGB zone !these to be elected by Raynet controllers 
resident in the appropriate zone) with the proviso that 
the Raynet controller elected to the committee be a 
member of the Society, was carried unanimously. 

A discussion on Raynet group finances took place 
and Mr Cornish volunteered to draft some financial 
recommendations. 

On the subject of the Raynet Manuel currently being 
prepared, Council accepted that they should see the 
copy of the final draft. 

Technical & Publications (11.6.80115.9.801 
Recommendations for awards made by the committee 
were approved unanimously. 

Dr Evans said that sales of books so far this financial 
year were substantially up on the previous year. Sales 
of the 1980 Call Book had necessitated a reprint of 
2,000 copies. Sales of the RAE Manuel had been 
phenomenal and another reprint of 8,000 copies was in 
hand. 

Dr Evans reported that the IERE Conference on 
receivers, to be held in Leeds during 1981, had at­
tracted three papers from the Society. They were on 

1 · 3GHz gasfets, lOGHz ssb and receiver performance. 
Mr Jessop would probably be the chairman of the 
amateur radio session if it took place. 

Telecommunications Liaison (24. 7.801 
The President reported that he had received a letter of 
authority from the Home Office stating that there were 
no objections to Raynet using manned talk-through in 
emergencies, and no amendment to the licence was 
being considered at present. 

VHF 
Mr Douglas said that he regretted having to stand 
down from Council and resign as vhf manager for 
health reasons. 

Mr Stone reported that the 1981 VHF Convention 
was to take place at Sandown Park. The committee 
had decided that It would be an excellent venue for 
such an event, and recommended this change of 
venue, as did the Rally & Exhibition Committee. Coun­
cil accepted the proposed change of venue. 

VHF Contests !23. 7.8110.8.801 
The minutes were accepted without comment. 

M embership 
Council approved the waiving of subscription in 
respect of five members. 

Affiliation of the following was approved: Waltham 
Forest College Amateur Radio Group, Motorola Radio 
Club, Waterside UHF Repeater Group, St Neots & 
District Amateur Radio Society, and Wharfedale 
Repeater Group. 

The Society records with regret the deaths of the 
following radio amateurs: 

Mr F. W . Boulton, G3JZB 
Fred Boulton died on 28 October 1980. aged 55. In the 
'fifties and 'sixties he had been a keen mobile operator, 
mainly on 1 ·8MHz. He was noted as a "rag-chewer" 
by his local friends, and belonged to his local club, the 
Cannock Chase ARS. He was always proud of his 
RSGB membership. 

Mr R. A . M inter. G5RM 
Mr Minter. who died on 5 October 1980. had been a 
member of the Society for many years. and continued 
transmitting until shortly before his death. 

Mr R. Webb, G6XY 
Roger Webb's interest in amateur radio dated back to 
the 'twenties. He was a keen hf operator and a good 
technician. Roger's help was always available to 
newcomers and he took a particular interest in the 
Radio Fraternity Lodge. 

We have also been advised of the death of: 
Mr G. Thompson. GBKLI. who di.ed on 14 November 
1980. 

Special event stations 
GB4SLS 22-28 February 
This station will commemorate the centenary of the 
founding of the Simon Langton Grammar School, 
Canterbury. Operation will be on 1 ·8MHz through 
144MHz, and they are anxious to arrange skeds with 
former pupils who are now licensed. Details from 
G4BBW. QTHR, or G3LCK, care of the school. 

GB2SOO, 1 M arch 
A station to celebrate St David's Day will be operated 
by the Port Talbot Sports & Social Club ARS. Oper­
ation mainly on 14MHz, but alsc on other bands if 
conditions permit. There will be an award for those 
working this station plus five other GW calls during 
March 1981. Specially designed QSL cards will be avail­
able to callers, and Welsh amateurs are particularly 
encouraged to take part . Details from GW4ESV. 56 
Greenwood Road, Baglan. Port Talbot. West 
Glamorgan. 
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PROBLEMS WITH KITS 
The Editor 
Radio Communication 
Sir- I am a life.tong cons1ructor of radio and electronic 
equipment- in facl I am more interested in making 
equipment than using It when completed. Because of 
this and because of the increasing complexity of 
modern equipment I have made use of many of the 
available kits . 

Unfortunately, with the exception of the largest in· 
ternational company, I find that all the kits lack con· 
sideration forthe user. and neglect the fact that the kits 
may be bought to do a fob of work, perhaps with other 
equipment. and that the kits should lend themselves to 
fit Into cases and on to panels. The latest kil which I 
bought from an advertiser in Rad Com consists of four 
boards (which have lo be fined in a plastic box aboul 2 
by 3 by Sin) and in which there are over 100 interboard 
connections - one colour of wire was supplied. and no 
board pins. The diagram shows 127 interconneclions; 
investigation revealed that some aro not used for nor· 
mal operation. 

From another advertiser I bought a 144MHz receiver 
kit, a 1W transmitter kit, a synthesizer consisting of 
IWO boards and o voltage regulator board. All these 
together were to make a 1W hand·held transceiver for 
144MHz. Incredible as it may seem there are no oom· 
mon dimensions between lhe five boards (except the 
thickness!), which makes it impossible to produce a 
small tidy unit. Thero are also very few mounting holes. 
which is another common failing . 

This disease- incompetence, lack of ergometric 
consideration or whatever phrase comes to mind at the 
time- is not limited to amateur radio. I also play at 
microcomputers, havi"Q a Nascom 2; the non-Nascom 
kits to extend tho facoti1ies of this are in the same 
category-good components, wel~made boards, but 
no consideration for the end use. 

As for documentation - I can only assume that the 
writers know the equipmen l they are describing so well 
that they miss out information which is obvious to 
them but not to me. 

Please. kit·makers, help to keep amateur radio go· 
ing-look lo your ergometrics and documentation. 

EQUIPMENT COSTS 
The Editor 
Radio Communication 

Ralph C. Taylor, GW2HCJ 

Sir- I am e regular cw operator on tho hf bands. Little 
if any, ready·built "cw only" equipment Is available'. 
and why should I pay for ssb facilities I do not need? 

Recently a 100W five·band cw transmitter has been 
advertised, as a kit. Now, I have no doubt that this is an 
excellent piece of gear, but lhe price I Around C350, 
with power supply. 

It is clear from a study of Rad Com that many 
amateurs are now prepared to spend as much on their 
station as they would on a car . . . or even on a London 
Underground ticket. Seriously though, prices are too 
high. Does a frequency counter add anything useful to 
a set? I doubt it, but it ceriainly adds to the price, and 
so do many more of the gimmicky innovations which 
are undoubtedly clever but help the operator very little. 
Simplicity and lower prices would help many of us 
much more. 

Ceriainly if a manufacturer wants my custom he will 
have to lower his prices or I will continue to manage 
with the contents of the junk box. 

I would suggest that even vvith the present Iniquitous 
rate of VAT a decent 100W transmiuer for little more 
than £100 should not be impossible. 

CB INVASION 
The Editor 
Radio Communication 

J. J . Muling, G5JL 

Sir - I am becoming increasingly disturbed by what ap· 
pears to be an attempted " take·over" of the cw end of 
2BMHz by Continental cb operators. In one evening I 
counted no less than 15 of lhese illegal stations, acting 
as though they had every right to be there and having 
the audacity to complain about amateur ORM. 

At times I could hear UK and other European 
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amateurs tuning up, calling test or ca on top of the cb 
OSOs untll the cb stations could no longer com· 
municate and they had to OSY back to their own band. 

I would like to suggest to all 28MHz operators that 
they follow this example. Next time you hear one of 
lhese intruders, treat the frequency he is using as the 
ideal place to tune up, or perhaps to conduct some 
tests, or better still call CO and start a nioe long CW 
oso. 

If we do not defend our hard·won territory we will 
find that one day the " invasion" ol cb is an " occupa· 
tion" . 

OPERATING IN VPB 
The Editor 
Radio Communication 

Ken Gray, GJWNR 

Sir- Until the end of last year I was licensed as VPBVN 
but I left the island of South Georgia before then and it 
is very doubtful that I will return - as is the case with 
most of the VPBs from there and the Antarctic. Most of 
us work there on one· or two-year contracts, end then 
return to the UK. 

During my stay on South Georgia I took up amateur 
radio for the first time. and am glad to say I thoroughly 
enjoyed it. At first I was able to enjoy long chats with 
other "hams". but once my callsign became known it 
became Increasingly difficult to do this without 
breakers l rying to get in. A lot of these were from 
South America who, when finding they could not 
break in, started deliberate ORM. Very annoying. Un· 
fortunately I was unable to work as many "G" stations 
as I would have liked. mainly due to the fact that tho 
openings into the country were very limited and during 
the southern hemisphere winter almost non·exlstent. 
This was lo the point where I hardly had a chance to 
pass log information. Work load of course creates a 
problem. as the commercial side of things limits our 
operating time as well. One or lWO comments on OSLs 
amused me. One ol these was "Thanks, it was well 
worth staying up until two in the morning for the con· 
tact" - he did not realize that it was five in the morning 
with me and I had been operating since 10 the previous 
night . 

Could I say through your magazine. please. that 
operators in VPS·Land try their best to give as many 
operators as possible the contact they want, and our 
managers do their best to get the replies to you as soon 
as possible. Replies would be quicker direct to the OSL 
manager. and also if postage is included. as it becomes 
a very expensive business. If you could point out some 
of the difficulties that I have outlined I would be 
grateful. 

In closing I would like to say thank you to other 
amateurs who have helped with the odd list operation. 
although I tended 10 work alone in that respect. 

COMPUTER STANDARDS 
The Editor 
Radio Communication 

J. D. Ainge, VPBVN 

Sir-Messrs Dollery and Kemmis have launched an ap· 
peal (August 1900) for the adoption of the CCITT Ire· 
quency shifts which, on first reading, Is admirable in 
view of the proliferation of this standard In professional 
application systems. One does not need a crystal ball to 
be reassured that many CCITI compatible devices will 
beco.me available which the amateur radio fraternity 
could adopt and adapt for its purposes. But, by way of 
a counter appeal . I would like to sound a note of cau· 
tion in this matter. 

Arguments based solely on the compatability of this, 
that and, no doubt very soon, the other "chip". are not 
strictly in accordance with the experimental nature of 
amateur radio. An engineering standard is a conven· 
lion; an agreed way of doing things, and is by no 
means the only possibility. Therefore, to assume that 
the emergence of chips to CCITT tor any other! speci· 
fication points the only direction to a successful future 
is akin to having assumed (20 or~ years ago) that hf 
was the only viable propagation because of the avail· 
ability, then. of suitable active devices and circuits. As 
we all know. amateurs collectively shunned that latter 
assumption and, w it h circuits of their own design, 
opened the door to the vhf and uhl spectral bands, the 
present prolific use of which is now a testimony to that 
early foresight !or was it cussedness?) . 

Your correspondents are right to remind us that per· 
sonal computing is rapidly enhancing the performance 
of amateur communication systems and, I would add, 
opening many new horizons for development and in 
novation in the short and medium term future of the 
hobby. However, for better or worse. many amateurs 
have a "black box" attitude towards some aspects of 
the communication side of tho hobby and, with 
stronger justification, lhis attitude is emerging in the 
computing aspects too. But in the Interface between 

the two and in the investigation of alternative ap­
proaches (so obviously still in its infancy as an 
endeavour), should we not make recourse" 10 designs 
and conventions which are peculiar to ourselves? If a 
single chip is not available for some function, the 
amateur will be compelled to design his own circuits 
and so to think deeply about them. Ipso !aero, his 
design options will be kept open and free of any rocei11· 
ed opinion of the directions along which to proceed. 
Frustrating though some individuals may find this, the 
corporate knowledge aequired by the whole fraternity 
will be all the better enriched. 

By all means, let us adopt a convention but let it be 
one which we are not compelled to retain simply 
because lhe weight of manufacturing forces is our 
burden. 

P. J. Best. GBCOH 

Sir- I am pleased that G3GAF and GBNFS have 
pointed out in their letter in Rad Com (August 1980) the 
problems that are beginning to arise as UK amateurs 
start to take advantage of their personal computers and 
their unique licences. UK amateurs can use any CCIR 
rny code. What UK amateurs do could set lhe stan· 
dards for amateurs worldwide. It may be best for 
BARTG and RSGB to produce a policy document in 
the near future lo avert confusion and resentment . 

My lhoughts are confined to computer transmitted 
codes on the hf and vhf bands. The possibilities on uhf 
are much wider and do not have the immediate interna· 
tional repercussions that could arise if new codes sud· 
denly appear on 14MHz. 

There is no place for ASCII coded transmission at 
300 baud using 200Hz frequency shift on amateur 
bands. Indeed, is there a place for ASCII at all? 
Here are my reasons: 
1. Telephone line and radio links are different 
mediums, and that Implies that different techniques are 
necessary. 
2. Not all ASCII is ASCII . For instance the PET com· 
puter has its own version. 
3. No advantage would be gained by using a seven· bit 
code at high speeds. The error rate would probably be 
unacceptable. One does not need all the ASCII 
characters to communicate. To send programs all 
one needs is 16 characters, by using Hexadecimal. This 
way a received program can be run without much ado, 
assuming no errors. 
4. It would be bad·mannered of us to start using a 
system which is totally unintelligible to other amateurs. 
The advantage of any new system would have to be 
very great before we could excuse ourselves and add to 
those noises that sound and look like rtty but print rub· 
bish. Very great advantages are only obtained by using 
error correcting techniques such as Amtor. Similarly 
the proposed landline 200Hz frequency shill would be 
very frustrating to attempt to tune with ordinary rtty 
gear, as it sounds 100 much like conventional my fre· 
quency shift. 

There is no need to be so dismissive or five·bit 
Baudot code '1ty. It is more efficient. The slow speed 
of amateur my may be a little frustrating for those who 
think in kilobauds, but as mosl programs are relatively 
short I think the present baud rate should be maintain· 
ed. unless Amtor is being used (the baud rate then 
depends on the conditions. up to 100 baud). 

I suggest we use our computers and give up O· 5k ol 
memory or less for a baudot my sub·routine for hi and 
vhf use. Alternatively we go the whole way and give up 
1k of memory to run an Amtor error correcting system 
advocated by G3PLX. 

It would be ill·mennered and bad ama1eur radio prac· 
tice to use ASCII, or a different frequency shift on 
amateur bands. What is more we would not be using 
our computers fully ii we took the lazy way out and 
assumed 1hat the amateur bands were an extension of 
the telephone system. 

Gerard Bulger. G3WIP 

Sir - I agree with GJGAF and GBNFS that " Kansas 
City". and other tape cassette standards. are un· 
suitable for use on radio circuits, for a variety of 
reasons. but I do not see why they should ignore ex­
isting rity standards. The IARU narrow·shift tones of 
1,275 and 1,445Hz, used by all 144MHz rtty en· 
thusiasts, are quite suitable for data formats other than 
Murray code. and at speeds other than 45 baud. I have 
used these tones up to 200 baud. and 300 baud should 
be possible. The IARU wide·shift tones of 1,275 and 
2.125Hz, although not much used for rtty these days, 
are ideal for faster data rates up to the limit posed by 
the use of a voice channel. I have used this tone s1an 
dard myself for transmission al 1,200 baud. both 
through ssb and Im transmitters, including repea1ers, 
with excellent results . 

The wide·shitt tones are sulficientty close to the 
1,300/2, 100Hz used over telephone lines in the 

(Cominued on psge 164) 
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National Field Day 1981 rules 
The only changa to field Day rvles for 1981 has been made following lest year's 
results. when the station with the highest points tote! was operating in the restricted 
section. In view of this the HF Contests Commitree has amended rule 11 so that che 
overall winner will receive the NFO Shield. 
1. The general rules for RSGB hf contests, published in the January 1981 issue of 
Radio Communication. will apply. 
2. Appllcatlons. Each group intending 10 compete must submit an application on 
form HFC 10/ 81 to Mr 0 . Lawley, G4BUO, 24 Glen View, Gravesend, Kent OA12 
1 LP, not later than 22 April 1981 . Form HFC 10/81 can be obtained from RSGB HO, 
or direct from G4BUO on receipt of an sae. 
3. When. From 1700gmt Saturday 13 June to 1700grnt Sunday 14 June 1981. 
4. Ellglble entrants. Any group of RSGB members within the prefix zones, G, GO, 
GI, GJ, GM, GU and GW. NFO is a muiti·operator contest. 
5. Operation must be from a portable station not located in a permanent 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 contest. This does not apply to the storage of 
equipment. 
6. M ode. CW(A 1) only, in the 1 ·8, 3· 5, 7, 14, 21 and 28MHz 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 purposes. 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 (or 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 support 
points, and not exceeding 35f t ( 11 ·5m) above ground at its highest point. 
Both sections. Standby equipment may be at hand but not powered or con· 
nected 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: 
(el Fixed stations in Europe (including the British Isles) ...••••. . ....•.. 2 points 
(bl Fixed stations outside Europe .•....... • ........... , ...•....•..•. 3 points 
(c) Portable and mobile stations in Europe (including the British Isles) .... 4 points 
(d) Portable and mobile stations outside Europe ...... ... .. ........• .. 6 points 
The contacts on 1 ·8MHz and 28MHz should be scored as above and the totals 

multiplied by two to obtain the claimed score. 
9. Group contacts . Points mus1 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: 

(el The normal cover sheet will not be used. Special cover and summary sheets 
will be sent to the person responsible for the entry. 
(bl Points must be totalled separately for each band. 
(c) Entries must be postmarked no later than Monday 29 June 1981, the address to 
which they must be sent will be notified when cover and summary sheets are sent 
out. Logs sent direct to RSGB headquarters w ill not be accepted. 

11. Trophies. 
(a) The National Field Day Trophy to the station having the highest checked score. 
regardless of section. 
(bl The Bristol Trophy 10 the station in the other section having the highest check· 
ed score. 
(cl The Gravesend Trophy to the group having the second highest checked score, 
in the section with the largest number of entries. 
(d) The Scottish NFO Trophy to Iha Scottish group having the highest checked 
score. 
(el The Frank Hoosen Trophy to the group having the highest checked score on 
the 14MHz band. 
(fl 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 10 competitors. 
13. Inspections. All stations are subject to inspection by nominated representatives 
of the HF Contests Committee. The inspector's brief w ill be to ensure that the rules 
and spirit of the contest are being observed. Should the inspector be unable to locate 
the si te due to inadequate or incorrect information given on the application form, the 
entry w ill be disallowed. In the event of a last-minute change of site. i t is the respon· 
sibility of the members of tho group to make suitable arrangements for the inspector 
to find the new site. 

Low Power Contest 1981 ru les 
1. Aim of contest. To encourage OAP operation. 
2. Eligible entrants. Single-operator stations only. UK entrants must be fully paid· 
up members of the RSGB. 
3. When. Sunday 12 April 1981, 070010 1700gmtwith one break of at least one hour. 
The start and finish of tho break must be clearly shown in the log. 
4. Sections. 

(el British Isles stations using IW input or less. 
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(bl British Isles stations using over tW but not more than 5W input. 
(cl Overseas stations using not more than 5W input. 

5. Frequencies. 3·5MHz and 7MHz only. 
6. M ode. CW !All only. 
7. Contest call end exchange. CO OAP. Exchange AST and serial number starting 
at 001, plus input power group. eg 569 001 5W. 
8. Scoring. 15 points for each completed contact with another OAP station. 5 points 
for each completed contact with all other stations. 
9. Logs. Log sheets to be headed: Date/ time gmt; callsign of station worked; AST, 
serial number and power group sent; AST, serial number and power group received; 
claimed score for tho contact . Separate logs must be submitted for each band. 
10. Oeclaratlon. Each entry must be accompanied by the following declaration: " I 
declare that my station was operated in accordance with the rules of the contest and 
in accordance with the terms of my licence, and in the event of any dispute the deci· 
sion of the Council of tho RSGB w ill be final." The declaration must be signed and 
dated. 
11. Address for logs. RSGB HF Contests Committee, c/ o Mr 0 . S. Booty, 139 
Petersfield Avenue, Staines, Middlesex TW18 lOH, England. 
12. Closing date for logs. Logs must be postmarked no later than 4 May 1981. 
13. Awards. The 1930 Committee Cup will be awarded to the leading station in sec· 
tion tal or (bl, whichever section has the highest number of entries. Certificates of 
merit will be awarded to the top three stations in each section. 
14. Special conditions. British Isles stations using less than lW on one band and 
more than lW Input on the other. must enter section (b). Stations using equipment 
normally operated at much higher inputs must give details of how the reduced power 
input is achieved. 

144MHz CW Contest November 1980 results 
This contest received enthusiastic support from cw enthusiasts. and the fixed sta· 
tion enw w as over double that of the 1979 contest. As usual the contest was arrang· 
ed to be within the agreed IARU Region 1 contesttime·limits- 1600to1600gmt-this 
year the last 6h being chosen. Unfortunately, conditions were w ell above average for 
the first 1S-20h but were falling off quickly at the start of the RSGB contest. and 
many entrants commented on this. Some asked why the RSGB does not follow the 
full IARU·agreed time·limit . Others thought that the contest should have been held 
during the evening and night hours rather than in daytime as conditions are usually 
better at these times. Whatever the choice the compromise will not satisfy 
everybody. 

Many entrants commented favourably on the rules. Other comments include: "It 
seems a complete waste of time transmitting full OTH details". G3LCH; "On the 
whole I found this contest rather more civilised than ssb/ cw vhf contests", G41L W.· 
"Stations were superb - so patient with my slow and shaky cw. They sent slowly and 
repeated information where necessary". G4KGC I Petra Suckling, licensed six weeks) . 

The winners of the two sections will be awarded certificates. Thanks for check logs 
to G3BPM. G3FXA, G3KZR. 

SINGlE·OPERATOR 
Po.n C.llalgn Polnu QSO. QR.A S..tdJO Km 

t GJNNG 962 too Zl.23! OLtKS/A 680 
2 G41YA 495 66 Al43f OllBU 614 
3 GM4CXM 378 28 XP09g RlEMTI P 882 
4 G4ERG 370 52 ZN28b FOK NO 720 
s GJEMU/ A 366 41 AL76b HB9AMOI P 6t7 
6 G41LW 3t5 38 Z003j GJJYHUI A 632 
7 G4BRK 313 45 ZM68b RlKNO 568 
8 G4ARI 304 44 ZM24j RlFHPI P 894 
9 GSUM 298 49 ZM35b RlEMT/P 480 

10 G3XWZ 264 38 ZN64d RlCJGI P 956 
ti G4EUE 228 44 ZM33g PAONIEI A 432 
t2 G41BZ 226 42 Zl16b RlEYM/P 483 
t3 G3VIP 216 34 ZJ76d RlEMTI P 528 
14 G4APL 183 36 Zl60J HB9AMDI P 718 
15 GW31NW 182 16 ZE17b F9YZ 825 
t6 G3RWL 145 37 ZL30e F6KNO 5t4 
17 G4FKI 144 34 AL3ta F6CJG 600 
t8 G4KGC t25 32 ZM66c RlBBO 278 
t9 GJUFY 122 28 ZLSOe PAONIE/ A 335 
20 G3UYM 109 25 ZL09e 0N5FFI P 275 
21 G4BLX 94 'l7 ZL30o PA2VIT 346 
22 GJPSM 58 16 ZNt3a G3NNG 245 
23 G2WS 50 12 YL56h F6EMTI P 2n 
24 G4GGV 46 18 ZL37g RlEMT/P 260 
25 G4BUO 28 12 AL42c G4ARI 182 

MULTI-OPERATOR 
Poen C1llalgn Point• QSO. QRA B11t dx Km 

t GW3UCB 739 84 YN751 HB9AM0/P 976 
2 G3LCH/P 666 78 AL66f HB9AMO/P 630 
3 G31LOIA 545 60 YL39b FSVP/M 920 
4 G4AYM/P 503 66 YL08d RiAUC 934 
s G4GYEI A 176 40 Al.23a G3BW 421 
6 G410C t23 25 ZN22b RlEMT/ P 123 

October 1980 70MHz Fixed Contest results 
Conditions for this event were nicely described by G5UM as " impossibly normal'' but. 
despite this, activity was slightly up on last year. although the number of contacts 
made by the leaders was lower, and the number of entries received was unchanged. 
It seems some stations, from which no entries were received. might have been able to 
claim quite high scores and it is a pity that the results of their activity could not be in· 
eluded in the table . 

There were comments in the logs which indicated that contestants w ould have 
liked either a slightly longer event or a move of perhaps an hour to catch some more 
of the stations that came on the band in the late morning and early afternoon. Signal 
quality also came in for more criticism and It was suggested that more care could be 
taken to avoid the overdriving of transverters. 

Although making fewer contacts than In last year's event, G02HOZ repeated his 
win, with G2AMV making 10 more OSOs and gaining second place. Congratulations 
and certificates go to both of them. 

G3LCH 
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Poen Call.ion PolnUI aso. OTH Beat dx Km 

Contests calendar I G02HDZ 273 27 X068 G41YA/A 441 
2 G2AMV 2S6 37 YN55 G41YA/A 318 
3 G3FDW 246 40 ZN56 GM41GS 348 

8, 16, 24 4 G3WHK 239 47 Zl49 GD410M 427 
5 G3PWK 216 34 AM42 GD410M 382 February, 
6 G31KR 212 33 YM70 GM3YOR 435 4. 12, 20 March 
7 G3JYP 194 28 Y038 G3SHK 403 7- 8 February 7MHz (Phone) (Rules in August/ September issues/ 
8 G4APl 185 39 Zl60 8 February 432M Hz Fixed (Rules in December issue/ 
9 G41YA/A 176 38 Al52 G02HDZ 441 

10 G3UEY 168 30 YM80 GD410M 280 14. 15 February 
14. 15 February 

PACC 1981 (Rules in January issue) 
First 1 ·8MHz !Rules in January issue/ II GSGP 166 36 Zl50 GD410M 418 

12 G3lVP 148 37 AL.33 G4HEV 309 14-15 February YU DX WW (Rules in Feb1uery issue) 
13 ~MR 143 34 Al41 GD410M 445 21-22 February ARAL DX ICW) (Rules in Feb1uery issue) 

PM 143 33 Zl48 GD410M 412 28 February- 7MHz !CWI (Rules in August/ September issues) 
14 G4FRO 137 19 YL37 GD410M 317 1 March 15 G5UM 123 25 ZM35 GD410M 280 28 February- French 1981 (Phone) (Rules in Jenuary issue/ 16 G4HLX 107 23 ZM41 GD410M 265 
17 G4PSP 97 31 ZL29 GD410M 420 1 March 
18 G4FKI 96 34 AL3t GD410M 420 7-8 March ARAL DX (Phone) (Rules in Februery issue) 
19 G3PGN 65 21 Al22 G0410M 430 •7, 8 March March 1441432MHz and SWL (Rules in January issue) 
20 G3VIP 52 10 ZN40 GD410M 304 14-15 March Commonwealth (Rules in December issue) 
21 G4HZC 49 13 ZM25 GlJYP 236 21 -22 March Bermuda 1981 (Rules in Feb1uary issue) 22 G50F 39 10 Z051 G41DG 220 21-22 M arch Canadian ARF Phone Commonwealth (Rules in 23 GM3YOR 29 7 Y065 G31KA 435 
24 GM3TAl 20 6 Y073 G3JYP 174 Febtuery issue) 

Chect< log gratefully acknowledjj8d from G4HEV/ P. 21 -23 March BARTG Spring ATTY 
28-29 March CQWWWPX SSB 

Cray Valley SWL Contest results 
4Aprll 
5Aprll 

1,296MHz Trophy & SWL 
432MHz Trophy & SWL 

5 April Ropoco 1 
Entries showed a 50 per cent incre<1se over 1979 and included seven entries from 12 April Low Power (Rules in February issue) 
overSe<ls. The standard of logging showed an improvement over recent years and it is 26 April 144MHz CW 
hoped that an even bigger number of entries will be received for the 1981 event . ·2- 3 May 144/432/1,296MHz & SWL 

17 May Region Round-up (CW) 
SINGlE·OPEAATOR CW 24 May 144MHz low Power & SWL 

Station aso·. Mult Po Into Station QSOo Mult Pointe 7 June 70MHz & SWL 
BRS44396 396 145 57.420. J. Alley 13- 14 June HF NFD (Rules in February issue) BRS15822 260 178 46,280" WS-SWl 270 68 18.360" 27. 28 June Sumnwr 1·8MHz VE3·9094 2S4 146 37.084• 

4-5 J uly VHF NFD & SWL 
SINGLE-OPERATOR PHONE 19 July 3·5MHz Field Day 

SUltlon oso. Mull Pointe Station aso. Mult Pointe 2 August 144MHz OAP & SWL 
RS42604 848 273 230,958" J . Weston 279 134 37,385 11- 12 August Meteor Scatter 
C. Addi11on BRS25209 263 132 34.716 16 August 70MHz Trophy & SWL 

W2-SWL 1,002 202 202.404' BRS3252S 333 83 27.639 30 August Ropoco 2· 
BRS4347S 666 211 140,315 BRS40292 260 103 26.780" 

5. 6 September SSB FD BRS43752 !)14 159 81 ,726" W. Milner 
BRS«>293 468 144 67.392 VE1·SWl 216 120 25,920• "!Hi September 144MHz Trophy & SWL 
BRS«l634 3$) 17!) 63.000 RS44404 195 101 19.695 IARU VHF I 144MHzl 
BRS44000 347 135 46.845 BR$42501 167 n 12.859 "3-4 October RSGB UHFI SHF 
ARS43467 328 134 43.952 WOX911K 117 78 9.126" IARU UHF/ SHF 
ARS42878 274 152 41,648 ARS44715 25 22 500• October/ 432MHz Cumulatives 
OE· 109976/ WJ 366 109 39.894· BRS18529 30 14 420 

November 1,296MHz Cumulatives T. land ARS42296 12 2 24 
11 October 21/28MHz (Phone) WS.SWl 343 112 38.416" BRS44906 disquolifiod be<:euso of oxcessivo 
18 October 21MHz ICWI BRS43716 282 133 37,506 dupncatos. 
25 October 70MHz Fixed 

MULTI-OPERATOR PHONE •9 November 144MHz CW 
Station QSOa Mull Pointe 14, 16 November Second 1 ·8MHz 
BRS25429/ 

G5218 741 286 211 ,926· 
6 December 144MHz Fixed 

•Certificate winner 

YOUR OPINION 

(Continued from page 1621 

Viewdata service that these two slightly different stan· 
dards would be compatible, enabling ics designed for 
Viewdata to be used on the air. 

I would 1herefore suggest 10 computer enthusiasts 
that they should consider using the existing IARU nty 
tone standards, if only so that they, in their moves into 
the freld of radio communication, can communicate 
with the rtty enthusiasts, who are increasingly moving 
into the field of computers. 

J. P. Martinez. G3PLX 

Sir- I was pleased to see the letter in Rad Com 
(August 1900) about computer data transmission stan· 
dards, because with the rapidly-growing number of 
personal computers, a standard " standard'" needs 10 
be decided upon quickly. 

The suggestion of Messrs Dollery and Kemmis wor· 
ries me, however. Frequencies of 980Hz and 1, 180Hz 
seem very odd frequencies which would be hard to 
regenerate were It not for that wonder le, the 
MC14412, (which could be deleted by the manufac· 
lurer). From a technical point of view, they are talking 
about fsk with a 200Hz shift, but suggest a data rate of 
300 baud. I was always led to believe that the frequen· 
cy shift had to exceed the baud rate to be reliably 
detectable, limiting them to 200 baud at the most. 

I am not convinced that the '"Kansas City" standard 
tones of 1.200 and 2,400Hz are "impractical for 
amateur radio because of its wide frequency 
spectrum". or see any problems because of the har· 
monic relationship (provided it is not fed through an al 
(of rfl clipper designed as a speech processor) . Addi· 
tionally, a large number of people already have this 
type of interface in use with cassettes, and would 
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therefore require no modification, and programs could 
be transmitted off tape directly if they did not happen 
to be loaded in the computer at the time. (A longish 
program can easily take 5min 10 load (at 300 baud). 
which represents, I feel, an unacceptable delay before 
transmission) . The two frequencies are also quite easy 
to generate. 

OSCAR 8 ORBITAL DATA 
The Editor , 
Radio Communication 

P. Vince, RS35854 

Sir - The article "Correction of Oscar 8 orbital data" by 
G3RWL (Rad Com October) raises interesting ques· 
tions on anomalous propagation from low orbit 
satellites. Some of the effects given have now been 
noted on Mode A on the !Om downlink when low· 
angle pr0pagation through the F· layer can give rise to 
anomalous, but repeatable, frequency changes. The 
study of both modes A and J simultaneously might 
yield interesting results. 

In the final paragraphs. however, it is not clear how 
one me<1sured result (the teal can be used to correct 
both ect and its longitude. On a calendar of predictions 
both can be slightly in error and the errors can be 
unrelated. Thus, if neither is presumed correct, a 
series of nwasured results, taking for example several 
successive orbits. is necessary to correct ect and its 
longitude separately. 

R. McEwen Reid. G4GTO 

The author 1eplies: 
long·term orbital predictions of space satellites can· 
not, by definition, be extremely accurate. Atmospheric 
drag and other unpredictable factors cause perturba· 
tions of the orbital parameters and, while these factors 
are usually very small, an error can build up when the 
figures are being predicted several months in advance. 
On Oscar 7 O· ls/ orbit adds up to an error in excess of 2 
min after three months. tRemember the uncertainty 
about when and where Skylab would come down.) 

The intent of the article was to provide correction for 
amateur purposes. and the higher in frequency one 
goes, the more accuracy is achieved. In Fig 1, 1ca (the 
peak of the curve) can be seen to be accurate within 
::t0·5 min which, when one's orbital predictions are 
5 min out, is adequate. Stations with caesium clocks 
and beamwidths of less than 5° are recommended to 
obtain radar measurements from official sources; the 
NASA object numbers are 74-89b (Oscar 71 and 
78-26b (Oscar 81. 

If G4GTO wishes to calculate frequent corrections to 
existing predictions then Amsat·UK would be delighted 
to direct enquiries about orbital accuracies to him. 

R. W. L. Limebear, G3RWL 

A M ATEUR RADIO IN HOSPITAL 
The Editor 
Redfo Communication 
Sir - If one has the time and energy to fulfil all the sen· 
sible requiremenlS that G2BCX outlined in his letter 
I Rad Com September 19801 and operate your transmit· 
ter, then you should be seriously questioning your doc· 
tors why you need to stay on the ward a moment 
longer. 

I can see that a letter to the " unit administrator" or 
" district works officer" would cause total confusion 
and even a refusal - because 1he nature of our hobby is 
so often misunderstood. Your rig may be compared to 
normal hospital equipment with their double isolat.ion 
standards: can you guarantee that <7(%.A would flow 
through you if vour transmitter developed a double 
fault? 144MHz fm is harmful to your health , particularly 
in London. 

Most hospitals admissions are emergencies, so ad· 
vance permission is often out of the question. If you 
must get on the air. better produce your black box on 
tho ward· round to your consultant and ward sister, and 
ask then. If you have a professional-looking box and a 
pair of headphones you should not have any difficulty, 
and it would relieve. the tedium of the roundl 

Ge1a1d Bulget, MB, BS, G3WIP 
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CONDITIONS OF ACCEPTANCE 
NEW ARRANGEMENTS 

These subsidized flat·rate advertisaments are accepted 
as a service to members of the RSGB only. They must 
be submitted on tho Member's Ad form printed on the 
back of a recent address label carrier used to mail Rad 
Com to the advertiser: this will automatically provide 
proof of membership and should not be more than two 
months old. No acknowledgment of receipt will be 
sent, and advertisements not clearly worded or punc· 
tuated, or which do not comply with the conditions of 

Warning. Members are advised that they should, as 
far as possible. ensure that the equipment they intend 
to purchase is not subject to a current hire purchase 
agreement. The " purchase" of goods legally owned by 
a finance company could result in the "purchaser" 
losing both the goods and the cash paid. 

acceptance, will be returned. No correspondence con· The current rate is £1 for 40 words or leH : adver· 
ceming this service will be entered Into. tisements containing more than 40 words will cost an 

Trade or business advertisements, even from additional £1 for every additional 40 or less words. Each 
members, will not be accepted for " Members' Ads" advertisement must be accompanied by the correct 
but should be submitted as classified or display remittance, either as a cheque or postal order made 
advertisements in the usuel way. Traders who are payable to Radio Society of Great Britain. 
members must enclose a signed declaration that the No guarantee of inclusion in a specific issue can be 
items for sale or wanted are part of, or Intended for, given, other than the first possible issue after receipt . 
their own personal amateur station. Closing dates in 1981 for issues In brackets, are: 26 

The RSGB reserves the right to refuse advertise· February (Aprill, 23 March !May), 23 April (June), 20 
ments, and accepts no responsibility for errors or omis· M ay (July), 18 June !August), 16 July (September), 
sions, or for the quality of goods offered for sale. Z'1 August (October), 24 Septem ber !November), 22 
Advertisements for 27MHz equipment will not be October !December), 19 November !January 19821, 
accepted. 17 December (February 19821. 

Post to: MEMBERS' ADS, RSGB, 88 BROOMFIELD ROAD. CHELMSFORD. ESSEX CM1 1SS 
Do not post to RSGB HO or AdveMising representative 

FOR SALE 

CW fllter Trio YK88C, l its TS120S/130/ 180Sl lOOS, 
£20. FL8A filter with graphs, offers. GJRAU. OTHA. 
Tel Crawley 883842. 
FT227 rb, as new cond. no mods, boxed. all ac· 
cessories, hardly used, £190. G8LGE, OTHR. Tel 0924 
825025. 
KW2000 ac and 12V de ps, £120. KW600 'JS:Ntl p.e.p. 
linear, (110. FTDX150 10 80 120W p.e.p.. £140. 
Eddystone 750, axe, (55. 1C22A, RJ, R3R. R4- 7, SO, 
S20-24, £1 15. TR2200G, RJ, R7, SO. S20 22, S24, 
charger, rubber duck, £85. GJBKM, OTHA. Tel Hud· 
dersfiefd 45907. 
liner 2 rf preamp, £100 ono. 14·el 70cm Skybeam cw 
20m feeder, £15. 4ft dish, £7. Two 4CX250Bs, cw 
bases. £40. SSB12512V de inverter. 800V lA, etc, £40. 
El·bug, £8. G4HWA. Tel Camberley 102761 31573. 
FT221RD, priied possession. therefore exc cond, aux· 
iliary 1 ·6MHz shift xtal fitted, orig packing. C325. 
GM8LKL, OTHA. Toi 031-449 2096. 
Sectional mast, 35ft, 10 section, RAF typo, fits in car 
boot. Ideal for portable use, £25. AR88LF and manual. 
£45. GBRLP, OTHA. Tel 01 -574 4622. 
KW204 tx, realigned professionally Dec 1979, hardly 
used since, ( 100. TW topbander, a.m .• tx, rx, - 12VE 
psu / control unit, hb mains ditto, £35. Buyer collects. 
GJIXO, OTHA. Tel Wlnscombe 2360. 
Trio rx, amateur bands only, model JR310, perfect, 
manual, £87.50. G3XBE. OTHA. Tel 0274 28219. 
lcom IC246 fm/ssb/cw 2m tx/ rx. almost now. boxed. 
£235 ono. Drake TAJ ssb/cw tx/ rx, similar to TR4, incl 
pawer supply, exc cond. £185 ono. Tel 0534 54186. 
after 6pm. 
Yaesu FR50B rx, full 10m coverage by Lowe, no other 
mods, £80. GBXWR. Tel Nottingham (060731 3953. 
Trio TS820. mint cond, £495. Marconi a.m./fm sig 
gen, TF1066/1M, 10-470MHz, C70. Pye FM10D Sch. 
2m, £35. Cossor scopo, £12.50. Solatron scope, £25. 
Quantity 12/16V, 2 and ':1tN Plessey SL ics, tested, 
£1.25. P & P paid on ics. GJCON. OTHA. Tel 
Cheltenham 580959. 
Twin keyer lever. cost £12.50, now £7. New Electrosil 
751'1 dummy load resistor. £2.50. G4CJY, OTHA. 
Heathkit HW12A 80m ssb tx/ rx de power supply, 
HP13, handbooks, £60. G3LIS, OTHA. Tel Ormskirk 
77960. 
Telequipment scope S54AR. six months old, 10MHz 
bandwidth, C95ono. Racal RA117, (250. Racal RA218 
ssb adapter, £50. Racal MA79 exciter, £200. Telequip· 
ment scopo S54AR, six months old, £90. HB 120W pa, 
(80. The lot, £500. G41UN. Tel Ron, Camberley I02761 
32697, after 5.30pm or weekends. 
TR2400 handheld, £180 incl postage. PET 3016, large 
keyboard, 16k memory, CN2 cassette, comp with 
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books, cassettes, £590. Buyer collects. Dodgson, 
GBEFO NOT OTHA. Tel 051·922 4140, office hours. 
FT101 Mk2 .• 160m standard. absolutely as new. incl 
fan, cw filter. recently serviced, incl now valvos, CJOO. 
FV101 matching separate vfo, £50. Can demonstrate or 
will deliver reasonable distance. GJUEG. OTHA. Tel 
Ha~ow (02791 27788. 
FR101D. analogue, 2 and 4m, be bands, 15 months 
old. comp check, realignment by importers to above 
maker's spec, £400 ono. Tel Wakefield 10924) 252987. 
Cleerout: Liner 2, mint, (95. Wilson h/ talkie, Sch, 2m, 
2W fm, helical, nicads, charger, C79. Cambridge 
AMlOB 2m, complete, 05. Bantam 2m fm, £40. Trio 
9R59D and spkr. £45. Creed 78, £5. 1702 eproms, C2 
each. PF1 tx/ rx, RB6, £25. GBDVN. Tel Mansfield 
882174. work. Newark 892000. 
FT200, FP200, 80- 10 tx / rx, all 10m xtals fitted, audio 
filter. bargain, vgc. (175 for quick sale. G2VJ, OTHA. 
Tel 021 ·706 0744. 
18AVT/ WB. 10-80m vertical antenna, unused, C50. 
Aluminium poles. 16ft by 2in. 13ft by lin. unused. (10. 
Buyer collects. GBAZF, OTHA. Toi Hayling Island 5095. 
FT7f17. brand new. boxed, £400. TR2400, three months 
old, used little, accessories. boxed, £150. TS 120S, six 
months old, unmarked, boxed, (325. Hoavy duty, 
75ft westower, £500. Two·element gem quad, £90. 
TS120V. PS20, brand new. (310. G4GXT. Tel 01 ·954 
1924. 
Computer, Compukit UK 101, cased, Bk ram, Bk Basic, 
cassette interface, 2MHz clock, various programs on 
tape included, uhf modulator, £230. Video monitor, 
(50. 4 Brunswick Close, Worcester. Tel Steve. 
Worcester <09051 423723. evenings or weekends. 
Storno Viscount 2m mobile tx/ rx, S20 22. R4, R7, 
preamp, auto·toneburst, lots spares, circuit and info 
clean, works well, exc rig for beginner to learn on, 
spare control box. £50. G8RAH, OTHA. Tel Brian, 0866 
66466. 
Atlas 215X mobile txl rx, 15/ 160m, fits into glove box, 
'2fXl.N. comp with separate mobile and battery 
harness', mic. handbook, £325. Associated 17A ac psu 
type 220PS, £50. Both latest models. Prefer 
demonstration and collect. GJIES. OTHA. Tel Bristol 
500742. 
Gone back to hf . Quartz 16. R3 7. S20 23. £99. 
IC255E, £199. Both used little, in orig packing. Will 
deliver Kent, Sussex. part Surrey, or buyor collects. 
G3TMT, OTHA. Tel Lindfield 1044471 3492. 
Spacia l movement detectors (microwave! , C20each. 
GPO autodiallers for home protection, etc. (15. Tand· 
berg recorder, £20. Garex 2m tx / rx. (30. Breaking H01 
Minibeam for spares. G4GZH. Toi 02406 3460. 
FT200, FP200. superb cond, two years old, used little. 
spares incl 6JS6Cs. (240 ono. Three now PL509s, with 
bases, fl each. 40V transformers for same. two, C 1 
each. MM 144/ 28LO. ( 11 . 1155x·ovormeter, £1. TA32 

tribander, £28. Avo auto coil·winder. £20. Please add 
carr/ past or buyer collect. G3ESB, QTHR. Tel Derby 
671536. 
SB104A digital transistor tx/ rx, SB604 spkr cont, hb 
psu, Osker SWR200. £350. lcom IC215, SO, S20-22, 
144·85, R4. orig pack, £80. Microwave Modules 
MMOOS0/ 500 freq counter, £40. G3RZC, OTHA. Tel 
0424 892504. 
Rotators. CD44, used but good. £65. Brand new 120V 
Ham 4, £130. IC202E modular 25W pa with preamp, 
(160. TR2200 fm, RS. R7, S22, SO, £70. R4C, four 
filters, £350. T4XC MS4. £350. All good cond. Tel 
Basndon 412435, evenings. 
Tower. 24ft in three sections. guyable galvanized steel 
lattice, unused. £50. Tel Great Easton 250 (Essex). 
Murphy 840 hf communications rx in wkg order, cw 
manufacturers' circuit diagram, many spare val'ves, 
companents, radio magazines, offers please. Buyer in· 
spects. collects. P. Cambridge, " Shorland'', Low 
Ham. Langport. Somerset TA10 9DT. Tel Langport 
250235. 
FT101ZD, FC901 , Shure444. all new, boxed, unable to 
continue with cw, £500. no offers. please. Tel Nettle­
bed 641261. 
Yaasu tx/rx FT101ZD, fan, mic, Yaesu transvener 
FTV901R, Yaesu antenna tuner FC901, Yaesu exten· 
tion spkr SP901, Junka morse key, all items as new, 
comp in boxes with manuals. C. W . Barry, 50 
Bayswater Road, Wallasey. Tel 051 ·638 3639. 
AR240, nicads. charger, A/4 whip, flex ant, case. £120 
ono. TR2200G, nicads, charger, A/4 whip, flex ant, 
power leads, S20- 23. RO 2, 4, 7, £40 ono. GJNPS, 
OTHA. Tel 0474 67426. 
TR2300, nicads, mobile mount, good cond, ( 135. R. 
Hiles. Tel Kirton Lindsey 648253, after 7pm. 
Trio TR2300. boxed as new, nicads, helical. 
VB2200GX 10W pa, 5/ 8.1. mag mount, all accessory 
leads, £200. M . Jay, 102 Nelson Road. Chingford E4. 
Tel OJ.527 6n5. 
Drake R7/ DR7 digital rx. unused, brand new. boxed, 
£825 ono. R7/ TR7 tx / rx cable kit available. (15 ono. 
Genuine reason for sale. Tel 0602 54047, anytime. 
FT101E, 350Hz cw filter. YH55 headphones, (450. 
ETM2B keyer, £20. 18AVT/ WB, repaired 80m coil, 
hence, £15. Audio filter. £4. PM1X calibrator, (5. Car­
riage extra. GJVOK. OTHA. Tel 0582 52934. evenings. 
0582 23729, daytime. 
NAG144 lin amp, C330. IC202S. £130. MEL 202·25 lin 
amp, £20. GSBWR, OTHA. Tel Paul. Warwick 109261 
498388. 
TR.2200GX. 14ch, nicads. mains, 12V, chargers, 
mobne mount. helical, auto toneburst. orig packing, 
(110. Eddystone EC10 Mk2. mains. banerv packs, 
0 ·5 JOMHz, Joystick system A, £120. G3TCG, OTHA. 
Tel Falrseat 107321 822043. 
IC216, 1 ·Syr old, S18-22, R0-9, nicads, charger. vgc, 
orig packing. etc, (140. Belcom scanner AMR104H, 
Sch. S20 22, ROi/ p, o/p R6- 7, rarely used, preamp fit· 
ted, mains, 12V. £45. Cuyer collects. GBUDH, OTHA. 
Tel 0626 833337, after 7pm. 
Trio TS510/PS510 tx/ rx, 10-BOm, 2X6146B finals, exc 
cond, (175 ono. G3SJH. 50 Christopher Road. Birm­
ingham 29. Tel 021 ·472 8577. 
TS520, mint cond, fitted cw filter. C325 ono. KW 
Vespa Mk2, axe cond, £85 ono. Both wi th handbooks. 
GJMKU, OTHA. Tel Shepshed 2611 , after 6pm. 
weekends. 
18AVT vonical antenna, used for one month only, £60. 
G4EGT, OTHA. Tel 0908 510148 
Marconi CR100 rx, 60ltHz-30MHz. recen1ly overhaul· 
ed and aligned, C10. G4DTC, OTHA. Tel Caterham 
47667. 
FC301 atu, mint cond, fiXJW, separate meters for swr 
and pawer output, switches four antennas. ( 90. 
G3VLO, OTHA. Tel Reading 599591, after 7pm. 
Rad Com: t9n- 9, all complete. FL2, as new. offers 
invited. D. Mathews. Tel 01-876 7868. 
Miscellany comprising Mullard DPl3·2 crt, new, 
compact commerc.ial, partly wired hf pa chassis for two 
4CX350, one base missing, 3 x 2·7kHz high quality xtal 
filter units, 1 ·6MHz carrier xtals. qry miniature 24V 
multiple dpot relays, one high quality SMHz frequency 
standard, stability one part in 10'. 10 x HC6U IMHz 
xtals. 21 BNC plugs. five BNC sockets. two right·angle 
BNC adapters. all new. no reasonable offers rejected. 
GJOFK, OTHA. 
SSTV monitor, MK boards. preamp/filter. £40. 
W6MXV fast to slow scanverter, (40. Aztec fs camera. 
comp with manuals, will demonstrate, £60. Complete 
system, £120. Four 4X150As. two bases. all brand 
now, (6 each. G40FU, OTHA. Tel 07737 60334. 
Collector's WS No 58 Mkl. comp manuals. Braillo 
set, vintage parts. Storno COH 1ZC valve, no mods. ex· 
change or sell . GBXCO. Tel 01-720 5839. evenings. 
FT200, incl FP200 mains psu/ spkr, spare valves incl pa 
pair. all of 10m, mic. handbook. Senrinel hf preamp 
powered by FT200, useful for 10m, £200. G4FFY, 
OTHA Sutton. Tel 01·642 9871. 
Datong mul1imode audio filter FL2. as new. CGB. 
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Oscilloscope, Jin crt COS.3GP1. with graticole and 
base, (5. G4CNC. OTHR. Tel 01 ·363 1663. 
FT202R. S 17 18, S20- 22, R7 titted. RS, nicads, helical 
whip, vgc, C90. G8NDL. Tel 01·555 8898. 
Detong up-converter model UC1, as new, £90. 
FT202R, comp with nicads. base charger, as new, (75. 
Benson, GM8EKF, OTHR. Tel 031·228 5341, office 
hours, or 031 -552 1940, alter 6pm. 
Drake TR4CW. rit 500Hz filter, ac psu, RV4C remote 
vfo, Drake 7075 desk mic, (390 ono. Tel 0474 534694. 
Trio JR599 Custom Special rx, hf amaleur bands, incl 
lOMHz. 2m, exc cond, orig packing, handbook, ( 160. 
Mk123 "spy" tx/ rx, 2-20MHz, accessories, spares, 
xtals, (60. G4HPO, OTHR. Tel 021·7n 6640. 
KW2000B. exc cond, recenlly overhauled by KW, incl 
mains psu, Shure mic, £195. G4FJJ, OTHR. 
Pye Westminster. W15FM, dashmount hi-band, one 
channel, less loudspkrs, unmodded, used little, vgc, 
manual, £56. Shure 444T mic, (20. Collect / carriage. 
G3DVK. Tel Rotherham 522759. 
KW Viceroy Mk3 tx. £45. Buyer collects. Wanted: tor 
Swan 500, model 410 or 400B. Model 406X. Model 22. 
G3YOC, OTHR. Tel 0709 873408. 
FT101E, (420. IC22A. eight repeater, four simplex, etc, 
( 110. Both as new, no mods, all leads and accessories. 
Prefer buyer inspect and collect. GMJJOA, OTHA. Tel 
Edinburgh (0311 669 2284. 
TR2200GX, fitted 13 channels, vgc, S16, S20 23. 
R0-7, A/4 whip, helical, charger. nicads, soft case. 
mic, manual, orig packing, £105. GSTOE, c/o 9 
Vicarage Terrace, Cambridge CBI 2LU. 
Trio R300 communication rx, antenna, Joymatch and 
Joystick antenna. £95 one. Tel Looe !Cornwall} 4171. 
JR599 Trio Custom Special rx, 250/ 12V operation, 
160/ 2MT, wwv, a.m., fm, ssb, 100/ 25kHz calibrator, 
lmmac oond, no mods, handbook, ( 165. G3TRB, 
OTHA. Tel 09057 4806. 
l com IC700R solid·state, amateur bands, 80 10 rx, exc 
selectivity, ac, de, leads, exc cond, ideal rx for swl, 
res. Wanted: FV101Z. G3UZM, OTHA. Tel Exmouth 
10395217~. 
lcom IC22A, 10 channels fined , (100. Pioneer TSX6 
hi-fi car spkrs, brand new. unused. (45. All brackets 
and orig packing for both. GSSAS NOT OTHA. Tel 
Bob, Chertsey 66941, ext 27, days, Sunbury 88665 or 
Tonbridge 351361 , evenings. 
18AVT/WB surplus to requirement, comp with 
manual, approx 14m RGB/ U coaxial. ( 40. Purchaser 
collect or carriage at cost. G3VPO, OTHA. Tel 0403 
60216. 
FTDX560, fitted blower, desk mic, KW E-Zee Maleh, 
speech processor. SEM auto preamp, PM2000 watt· 
meter, two spkrs, Yaesu filter, other items, C350 the lot 
or would split. Property late G4DGH NOT OTHA. Tel 
Guildford 505321. 
FT101 E. 350Hz filter. matching spkr. exc, C375. Drake 
R4B, (160. ACCU memory prog keyer, digital r/ ou1, 
(45. G3RVM ult keyer, nicad, 1:17.50. 600Hz filter for 
FT101B/E, ClO. OY4/ 250 with base, 1:10. Wilson. 
G3VMW, OTHA. Tel York (09041 88464. 
FT101E, immac cond, no mods, 350Hz cw filter, Ian, 
£395. FT200/ FP200, all 10m xtals, good cond, £195. 
TR2200GX, SO, S18, S20-24, R1. R3, R6 7, auto 
toneburst, nicads, charger, case, (110 ono. Brown, 14 
Bernard Road, Cromer, Norfolk. 
Zygl minibeam, 20m (Rad Com July 1973, October 
1975), cost C30, ( 15. BTF 15dB BC221, vgc froq motor, 
mains psu, charts. 1:10. Wanted: Linear amp, KW1000. 
Fl2100. G3JNY. OTHR. Tel Leeds 863058. 
Brand new amplifier, solid-state, 144MHz fm / ssb, 
'JIJW out lor 10W drive. !:80. Wancod: Creed 444 or 
similar, w .h.y? Chris Pedder. G3VBL, Thomciiffe, 5 
Royalty Lane, New Longton, Preston, Lanes PR4 4JO. 
Tet om 612.289. 
Drake R4C. additional xtals, 1:.295. Buyer collects. 
GBKFR NOT OTHA. 4 Vine Close. Stapleford. Cam 
bridge. Tel 0223 842223, evenings. 
TRZlOO, nicads. charger etc, as new, 10W pa, £150. 
Awaiting G4, going hf only. GBVAJ, OTHA. Tel 
Royston !0763) 46472. 
Merseyside Jaybeam 06/ 2M 6·el quad, (18. Jaybeam 
UGP/ 2 ground plane, (5. Both ants exc cond, indoo• 
use only. Two 49 note keyboards JMaplin), vgc, ( 12 
each. Maplin spring reverb unit and driver module, 1:7. 
G3MKH, OTHR. Tel 051·334 2313. 
FT101E exc cond, LLL Im. orig packing, (400. 
Disco/pa spkrs, 120W, fill, C120 pair or C200 for lour. 
Cowell model maker's lathe. C225 one. GW4HDR. 
OTHA. Tel Rhyl (07451 31980. 
Multi 8000, comp with external readou t, RF output , 
1- 25W, mic freq control, exc cond. (150. Will deliver 
and demonstrate w ithin 25 miles OTH. GBGAG, OTHR. 
Tel 0789 4718, evenings, 0789 4646, office hours. 
Creed 7B teleprinter, 250V ac 50 baud machine, (18. 
Ellion ET628 uhf base station. 10W. comp with 
manual, (30. Bay 96 varactor tripler, 15W in, 9W out, 
(9. GWBHOH, OTHA. Tel 0792 22287, after Gpm. 
Trio TS520S with cw filter, two years old, used little, 
as new, (365. Yaesu FL200B IX, all hf bands, exc cond. 
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C85 or exch for 2m gear w ilh cash adjus1ment. G41BG. 
Hove. Tel 0273 731391. 
Sommerkamp. FL200B ssb/cw/ a.m., 80 lOm tx, 
24'JW, Shure 201 mic, FRlOOB rx, double conversion, 
80- lOm, both items in good clean cond, no mods, 
spkr, comp station, C190. Prefer buyer collec1. G2AON, 
OTHA. Tel Scarborough 582493. 
Heath SB104A 10 80m tx, 10CNV matching psu, spkr, 
external vfo, C375. RF1U sig gen, £20. SB610 
monitorscope, C50. 2m SSM Europa FT101 cables, 
( 45. Pye Cambridge 4m, xtals incl, £35. G3CDE, 
OTHA. Tel 0483 75236. 
Trio TS52i>. perfect immac cond, fitted cw filter, comp 
with manual, orig packing. (350. Se<:uricor extra. Free 
delivery w ithin 50 miles. G3AGX, OTHR. Tel 0482 
822276. 
Yaesu FR50B rx, 10-00m built-In spkr, mint cond. C90 
ono. Buyer collecls. Wanted: Old type heavy brass 
morse key. Kershaw, '51 Winter Hey Lane, Horwich, 
Lanes BL6 7PJ. Tel Horwich 10204) 692912. 
TH6DXX Thunderbird tribander antenna with balun, 
offers. Wanted: Mosley tribander. G4KDZ. Grays. 
Essex. Tel 0735 78783. 
New Heathkit gdo kit, no assembly started, list price 
C50. accept (35 ono. LM 14 frequency meter, psu, 
charts, manual, as new cond, C35 ono. Carr extra. 
G3NJP, OTHR. Tel Cranbrook 10580) 714482. 
FLDX500 240 p .e.p. , (160 ono. JR310 rx 10- 160 ssb 
filter. calibrator, (80. Codar AT5 tx, 160-00 ac psu, 
E25. Mobile psu for ATS, £8. Wemed: FTDX401 and 
vfo 220.CS psu for Atlas 210. MFI transformer for Atlas 
210. G4HFS, OTHA. Tel 032733 314. 
Heathkit single paddlo keyer. comp, ( 15, plus 
postage. G4AFW, OTHA. Tel 072 885 2464. 
Original Na1ional Velvet Vernier, slow motion dials, 
Jin dia. large satin finish cal, skirt, ideal Z Matoh etc, 
new, £5 each. USAF, FL8, cw filter. £4.50. Both 
postage extra. Wanted: Ham Radio, CO 1979-00, 
Radio Constructor, May 1965. 11ne v/ tesler. com· 
plete. G3GUU, OTHR. 
KW Vespa Mk2. full o/ p on all bands, CBO. FR50B rx. 
160m, 2kHz Toko filter fitted, both in mint cond. pur· 
chaser can air test, £80. Womed: Triband beam and 
rotator, good cond. G3RXW, OTHR. Tel Hitchin 
812611 . 
Trio TR7500. exc cond, complete as supplied, almost 
unused, £160. Myford ML7 lathe, motorized on s1and, 
chucks, milling slide, meny accessories, hardly used, 
£450. G3MKH, QTHR Merseyside. Tel 051·334 2313. 
Viceroy MK end psu. (35. G3ZVC tx/ rx, 1246AX, (56. 
HRO dial, four gang cap, (10. BC2210, psu, charts. 
£25. Collins filter F455N20. ( 15. Oaf rx, quartz B7G 
>elals, 598dial, £38. 2XTT21, new. (10. G3PGZ. OTHA. 
Tel Fillongley 41685. 
Trio TR7400A, 800 channel. 'J(JIN, 2m l xlrx, as new, in 
orig carton, originally cost £365, £180. Consider por· 
table rig in part exchange. Microwave Modules 
MMT28/144 2m 10 10m transver1er, as new, cost £90, 
C60. G3SEV. Tel Southend 10702) 585548. 
Liner 2, 2m ssb, fitted preamp, piptone. mobile 
bracket, manual, Belcom. Pye insert mies. switched rx 
input socket on back panel for use with 
transverter/linear, IX realigned 19n. £110 with h/ b 
psu, £95 without. GSKYU, OTHA. Tel Lulon 415846. 
Eddystone 680X rx , £65. Marconi Atalanta rx, C35. No 
mods, both ir1 good wkg order. G3WPI, OTHA. Tel 
0703 734513. 
TR2200GX, 12 channels, nicads, charger, orig pack· 
ing, motiile mount, clean, used little, auto t/ b, £115 
ono. G4KTZ. Tel Camberley (0252} 879115. 
Trio 2300 00 channel 2m Im txi rx, vgc, comp with 
case, charger. mic, set of nicads, (140 ono. HF/ vhf 
swr meter. wkg, £8.50. GBVTW, OTHR. Tel Ashburton 
53194. 
TR2300. 3SK88 preamp, helical, nicads, charger, etc. 
hb: 12·el ZL Special, 15W pa, spkr/12V charger unit, 
1 / 4 mag mount. 718 gutter/ bootmount, 12V psu, 1:220 
ono. Wanted: Atlas 210/ 215 or similar 12V hf mobile 
rig . FT200 t2V psu. G41VF ILeicsl. Tel 0572 56012, 
evenings. 
Westminster 10·ch bootmount, x1alled 70cm 
repeaters, good cond, manual. all accessories. £95. 
Eddystone 70 90MHz a.m./fm rx, clean, C30. FRG7 
digital , slow speed tuning, ssb filter, (170. G3VZJ, 
OTHA. Tel Reading I0734l 413891 . 
FT202R 2m handheld tx/ rx, six channels, used linle, 
perfect cond, C85. G3KZU, OTHR. Tel Oxford 10865) 
63000. 
FT202R. 6·ch, 5 channels fitted, nicads, charger, !:80. 
FT227R, used finle, mobile mount, £180. R1475 plus 
power supply, £12. GBCZH. Tel 01·859 1852. 
Realistic DX302, digital tuning rx, 0·01 30MHz, a.m .• 
ssb, cw, supersedes DX300 analogue, nine months 
from new, prefer buyer inspect/collect, sae enquiries. 
Price when new £260, accept £100 for quick sale. Mc· 
Connell, 415 Charter Avenue, Coventry CV4 BBB. 
Heathkit HW101 tx / rx, HP23A power supply, recently 
realigned by Heathkil, new 6146s, £175. Heathkit 
HW202 2m Im, six channel scanner, HWA202· 1 power 

supply, toneburst realigned Heathkit, 80m direct con­
version rx, £15. G3RDK. Tel 01·856 7478. 
Atlas 210X hf tx/ rx, with legendary lack of cross-mod, 
psu, car mount, 1:295. Kenwood TS180S, 48hr use ap· 
prox. offers. G4GPL. Tel 01·953 6921 IElstreeJ. 
FT101E. (415. FV101 B remote vfo, C50. YC601 digital 
readout , 1:75. SSM Europa 2m transverter, £25. Sta tion 
late GGXY. Contact G3BHT, OTHA Sutton Coldfield. 
Tel 021·308 4764. 
KW2000 cat, ac /psu, mic, C100. Pye four chan hf ssb 
tx/ rx, ac/psu, less mic, £75. 24V dc/psu. C25. Bantam 
hb/fm, unmodified, (40. Pye a.m. base stallon, un· 
modified, (55. Carriage extra. Tel 0892 870479. 
Yaeau FRG7. no mods, exc cond, manual, ( 145. 
Buyer collects. Tel Leicester 883232. 
2m xtals. BM Hz and 45MHz types for many popular fm 
fu,quencies, incl repeatets, (1.20 each, sae for full list. 
Commercial 70-72MHz ground plane antenna, ClO. 
High.,power ac mains contactors, 24V coils, Cl each. 
G3NGK. OTHA. Tel 01·462 2178. 
SB101, HP23 psu, SBGOO spkr, mic, morse key, hand· 
book etc, vgc, £200 one. Command rxs, 190 550kHz, 
top-band, 6-9· lMHz, C4 each or ClO the lot. Practical 
Wireless April 1969 to June 1973, Shott Wave 
Magazine January 1973 to July 1975, offers. Wanted: 
Old type computers. ie POPS or w .h.y? RX, ie R408, 
RA 117, AR88 etc, or w .h.y? G4BXX, 79 Main Street. 
Cranswick, East Yorks. Tel Driffield to3nl 70683. 
Complete hf atation: KW204 ssb/ cw tx, 160 10m, 
100W input to two 6146Bs just replaced, fitted vox. 
comp with Shure 201 mic, mint cond, (175. KW202 rx, 
ssb/cw/a.m ., 160- 10m, matches above tx, with buill· 
In peak /notch 0 -mult, matching spkr, mint cond, 
£170. Wanted: two vhf sockets for 4CX250 with 
chimneys. G4JON. Tel Westbury (Wilts} 103731 
864478, evenings. 
M icrowave Modules transverter, brand new, ( 130. 
Type MMT 432/ 144 70cm Yagi, new, (18. Hudson fm 
set, (25. FRDX400. (150. Tel 042873 5947. 
FT101ZD with 350Hz cw filter. fan, Yt!A mic, instruc­
tion manual, still under warranty, £495. G3PVA. 
OTHA. Tel 01·646 3738, after 6pm. 
FT101 Mkl, 160m fan, cw filter, GJLLL clipper, G3LLL 
fm unit .. spare pa valves, £330 one. Jaybeam 4·el 4m 
Yagi, £12. MM432/ 28 transverter, C70. Magnum 2, 
1:70. G3XTT, OTHA. Tel 0604 37894, after 6.30pm. 
Translator rx " Perdio", town country PR32, lw, rnw, 
Trawler 1·6-4·7MHz. partly dismantled, does work bul 
broken wavechange control arm, ideal spares or re­
build for 160, 80m, service sheet, circuit, LI plus 
postage. G3MBL, OTHA. Tel 01·445 4321. 
FTDX401 ORO tx/ rx, 600Hz filter, spare pas, good wkg 
cond, buyer collects or Securicor extra, £200. Have 
two rigs, can only use one. GW4BNJ, OTHA. Tel 
Swansea (07921 27886, after 6pm. 
Trio R1000, latesl filters, ac/ dc, spotless, £235. 
National Panasonic NV7000B, new generation mains, 
colour video recorder, eight programmes over 14 days, 
still frame. half speed etc, used flttle, £530. JVC G71P 
TV colour camera, w ith Canon 1 · 9 610 1 zoom lens, 
large electronic viewfinder. oc power adapter unit, 
cable, super carrying case, perfect, (500. Eddystone 
880/2 rx, 0·5 to 30·5MHz in 30 bands, usb/lsb, cw, 
£240. Tel Bulls Green 219 (Welwyn, Herts l. 
Trio 2400, under warranty, orig packing, used very lit· 
tie, as new, (169. Leather case available. Going hf. 
Datong morse tutor, complete, orig packing, 1:39. 
GSTEZ. OTHA. Tel King's Lynn (0553) 841399. 
Halllcraften1 SX28 rx, 0·5-42MHz bandspread, selec· 
table i.f. phasing, wkg perfectly all functions, spkr, 
spare valves, C35 ono. Taylor valve tester, C5. G3YYG. 
Tel 0442 64025, after 6pm. 
IC202E ssb / cw. transportable nicads, £1 30. 
Microwave Modules 144/ 25 linear, used with above 
gives 30W out, C30. Tonna 9-el beam, £10. All in exc 
cond, plus carriage if necessary. G3KLF. Tel Fareham 
236906, weekends or evenings only. 
2m fm beae station using ste 12 channel modules, 
25W pa, £110. Marconi wavemeter TF643A, 
20-JOOMHz (collectors?), £20. Telequipment S54AR 
scope, minit, E195. Metrawan multimeter, ( 10. Various 
transformers etc. GBATA, OTHA. Tel 04488 513. 
FRG7 in exc cor1d, no mods, ( 135. GSVH, OTHR. Tel 
0533 783197. 
Trio R1000 rx, boxed, as new, £235. SP520, unused. 
(16. KW107 tuner, £85. Shure 444 mic, £.20. LF30 low 
pass fil ter, unused, (8. G3MIN, OTHR, Shoreham 
Sussex, loners please. 
KW2000A tx / rx, 160 10m, vfo transistor stabilized. 
comp with Sentinel hf auto preamp, handbook, im­
mac, (210. Jaybeam C5 2m colinear. as new, C25. Both 
buyer colle<:ts. G3TSL, " The Shaftsbury Priva te 
Hotel", 26 Shaftesbury Avenue, Blackpool. Tel 0253 
52453, anytime. 
Yaesu FT501, FP501 , 10 80m 500W, dig readout, vgc, 
(355. Wamed: Europa 2m transverter. G3UFX NOT 
OTHA. Tel Freshwater (IOWI 3453. 
M11gnum 2 144MHz transverter, suits FT101 range. 
£50. Trio MC50 desk mic, (12. Thompson l ln Vidicon 
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tube TH9828, high sensitivity industrial grade. £25. 
Poulter, G3WHK, OTHA. Tel 01·330 5795. 
18mm refleic cine camera, three lens, two 1elefoto. 
one standard, case, rnters, exchange for 2m rig, valued 
around £200 complete, camera recently valued. C250. 
G3WNM, OTHA. Tel 01·959 4781 . 
Drake TR4C ~ tx / rx, Drake mains psu. Drake 
MS4 spkr/case, £365. Labgear 160 twin , £30. Labgear 
mains psu, £20. Mains psu, 400V, 6·3V, £30. Labgear 
mobile psu, C30. Buyers inspect. transport at their ex· 
pense. Tel Bradford 596584. 
Slngla pen recorder. 4mV sensitivity. mains. £1S. 
0· 32MHz wideband amplifiers. 45dB, £ 15. Record 
single chart recorder, 1mA, £12. Racal MA350A 
docade synthesizer. £60. Transformers 1101 117V, l/p, 
12·S.0.12·S, 2·8A, £1 each. 115V geared motors, 75p. 
Tel Cheltenham 10242) 41666. 
Computer bargain: must sell the following S 100 
boards tall are Ithaca pcbs and are well madel. vdu. 
almost complete, eprom, complete, cpu, half-finished, 
8k static ram, complete. first (100 secures. SAE 
G8POO, OTHA. Tel Stocksfield 3449. 
FT221. vgc, five xtal channels. preamp, 1:295, buyor to 
collect. GSHRT, OTHA. Tel 0625 876970. 
Prof essional stereo tape recorder TR0600. Richard· 
son link. three motors, three heads, ppms, nab spools. 
line input. output balanced mic. input, monitor amps. 
xlrs, (165 ono. Moss. Surbiton. Surrev. Tel 01 -337 
7309. 
D rek a R4B. MS4 spkr, vgc. several ex1ro xtals, ( 190. 
G8TOT. Tel Bournemouth 420666. 
Yaesu FV107 external vfo, FC107 antenna tuner, £69 
each. 1fi0m antenna traps, unused, CS. All plus 
postage. G2KF. OTHA. Tel 072·681 2337. 
Pya Cambridge. boot mount, all complete. good 
quality fm, fitted RO. R6 7. R3, S20, S22, vgc, £40 
ono. BC221 wavemeter. mains, charts, handbook, £20. 
Collins TCS12 rx, £10. Class O wavemeter, no chans. 
£5. All carriage extra, or buyer collects. G30XG, 
OTHA. Tel 0767 260462. 
FT227R memory, scan, £175. i:T221R. exc cond. £255. 
Home brew 9-0W linear. (60. Double beam scope, all in 
wkg order. COO. G8VHK, OTHA. Tel Mike, 09063 
63571. after 8.30pm. 
HF5 five-band vertical antenna. HF5R radial kit, £40. 
6000 micro system, 12.k ram. 16k eprom, containing 8k 
basic/editor/assembler. keyboard, professional 
monitor. cassette i/f, printer port, psu. documents· 
tion, cost over £700, best otter over C300. G3TXO. 
OTHR. 
TR2300, as new. orig packing, £145. RA17, (125. 
Pocketfone 70, vgc, RB14. SUB. £49.50. 5/8 mag 
mount, unused. £7.50. AC30 cassette interface, (8. 
S14 xtals for standard C146A. We!:>b, gl Gallows Hill 
Lane. Kings Langley. Watford. Herts. Tel Kings 
Langley 64172. 
Lafayette HA600A rx, bandspread, transistors, 
150kHz- 3JMHz a.m .• ssb. £50. Eddystone EC10. £70. 

Both fir5t class order. G4JFE, OTHA. Tel Newbucy 
10635) 41613. 
IRCs, over 500 for sale, post office price 25p, my price, 
18p. Send cheque/po plus sae. First come, first serv· 
ed. PO prices ri.sing soon. P. L. Reed, 73 Dudley Road, 
Brighton, Sus.sex BNI 7GL. 
lcom 211E. all mode 2m l(JIN digital readout. works 
off either 240 ac or 12 de, used few hours only, owner 
concentrating on hf, £310. G4HOV, OTHA. Tel 0590 
n01s. 
FT101EE, mint, used very llnle, new driver pas, KW 
E·Zee Match, £300. Jaybeam phasing harness for large 
2m ants. £4.50. 14-el Parabeam, 88 set, psu, B44, class 
O. £10 each. AM 10B on 520, (25. G8NOP, OTHA. 
Detoi;g FL2 filter, perfect, £50. G4BRF, OTHA. Tel 
Polperro 72349. 
FT101. £240. HF preamp auto by Sentinel. (11 . Tech 
Assoc compressor, ClS. G·whip for 10 15- 20. £25. 
New, can assist delivery. G3ROG. OTHA Sussex. Tel 
0444 52452. 
TS900. PS900. OC900, unused mobilo, used only as 
second rig, checked, mint cond, £400. VF0900. £100. 
KW109 Supermatch, £105. GM4AGS. OTHA. Tel 0382 
543113. 
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For repeater p roject: Pye uhf Westminster W15U. or 
Pye 460. G3YBY, 27 Lockey Road, Shepton Mallet, 
Somerset. Tel Shepton Mallet 4191. 
Decent scope at reasonable price or would exchange 
uhf Westminster fm. G8BOY. Tel Cholesbury 260. 
Radio Communicat ions: January. February, August 
1975 to complete a club's sot. Price and cond to 
G3XCS. OTHA. Tel Saltash 1075 55) 2082. 
Bandspread coils and manual for HRO, MX, or 
photocopy last. International Radio Tube Encyclopedia 
lBabanil circa 1955. All otters answered. Askey, 4 
Keswick House. Lowth Road. London SES 9NL. 
Would technically skilled member consider designing 
and building two electronic circuits for frequency and 
level measuring purposes for visually handicapped 
operator? Expenses paid. G3VWE, OTHA. 
Security tv video monitor. National WV411 NI B. and 
camera WV401, by Matsushita, comm circuits and 
manuals if possible to buy or copy. All costs refunded. 
GW3SIY, OTHA. Tel Swansea 403527. 
-:rzv and 75A series tx/ rx circuit of R210. Cabinet for 
S27. Transformer 7·5V at 51A. OST for 1979 and prior 
1948. CO. T & R BuHetins for collection. Have approx 
150 duplicate CO/OST to sell or exchange. Baker. 
Bontnewydd, Aberystwyth, Dyfed. Tel 097·421 608. 
TR7500, TR7200G, TR2300, MMT432/ 144R. G8ATA, 
OTHA. 
Radifon marine type hlf tx/ rx, 'l30V. Small swr meter 
to 170MHz. 5/ 8 2m bumper mount antenna. For Sale: 
Hi·band Westminster, completo. £50. G30VF. QTHR. 
Tel Alnwick 602487. 

M K14 micros, preferably new rom, needed for educa· 
tional purposes. Details/price asked. G8BGW, OTHA. 
Tel Matlock 3206. 
Manuals/ circuits, for Redilon GR336 and GR286 ns. 
Xtals for same. Admiralty handbook, BR1451 l Oeccal 
or similar information. GWSTSP, OTHA. Tel Neath 
(0639) 820356. 
TR2300. comp with all accessories las new). nicads. 
any age of equipment conside.red, must be good wkg 
order, wfll also consider Z5800. All otters considered. 
Alistair Rosser , Tel Chard 1046061 3192, 8-9pm only. 
Telford TC10 multimode tx, circuit diagram, any other 
paperwork applicable, photocopy acceptable, will pay 
expenses incurred. GSY AL NOT OTHA. 8 White Hart 
Stroot. East Harling, Norwich. Norfolk. Tel Peter , East 
Harling 330. 
Honest FC5M freq counter. cct details or UK 
equivalent of JA ics used. Would also consider US one 
for spares. Costs refunded. Lockwood. G3XLL. OTHA. 
Tel Mellis (Suttolkl 596. or Ipswich 57607. daytime. 
Service manual for FT101 . Solar or wind·driven 
generator bane.ry charger for boat . GW3VFZ, OTHA. 
HF linear using pair 813s, must have spare 813s incl 
and heavy duty psu for 230V ac. mains- no rubbish . 
Advise price incl shipping to N. Yorks address. Geoff 
Smith, VS6GS, c/ o 39 Hungate, Brompton, Scar· 
borough, N Yorks. 
Round plastic tuning scale. 01 100 for old 
Halllcrafters rx, S20, S20R. Part 76279 83 004, or scrap 
rx for spares. Oesyn indicator. square fron t, 2 ·Sin 
diarne1er, marked gallons. Potentiorne1er, 360''. 
aluminium housing. G3MBL, OTHR. Tel 01 -445 4321. 
Trio VF05S. largo roller-coaster and w ide·spocod 
split-stator capacitor for hf atu. 10m bandspread coil 
for HAO or winding details. Whatton, G40CV. 199 
Gladstone Road, Walmer, Deal, Kent . Tel 0304 840671, 
ext 56 lworkl. 
Coder ATS. 160/ SOm a.m. tx . G2BKO. Tel Evesham 
830525. 
12V mobile psu fo.r KW2000A/ B, G·whip, multi mobile 
or similar hf mobile antenna with If coils . 12V JA mains 
psu. G41RO. OTHA. Tel Wolverhampton 755468. 
P40/ 60 tower with base, heavy duty preferred. 
Tribander TH3 Thunderbird or similar. Heavy duty 
rotaior , Prices and details to G8FUO. Tel Windsor 
61723. 
Handbook for Airmec sig gen type 201 . RTIY 5 unit 
blind perforator. Tel York i0904l 706453. evenings. 
Pye Pocket fone PF2AMB low band. must be working 
or fixable. good price paid. Aberdeen Mountain Rescue 
Team. cl o A. V. Rae. 18 Turnberry Crescent, Aber· 
deen. Tel 0224 703745. 
Rotator. C045 or similar, repairable unit considered, 
will collect reasonable distance Birmingham. G8ZFE. 
Tel 056 42 3200, anytime. 
CW 80 10m tx , about 75W input. need not bo work· 
ing, old a.m. cw tx would be suitable. G4JNG. Tel 
Bewdley IWorcsl 400295. 

Mobile rallies calendar 
28 Juna- Longleat Mobile Rally, Longleat Park, Warminster. Preliminary enquiries, 
G4FRG, OTHR. Tel 0272 848140. 

All Information for inclusion In t his column must be sent to the ed itor. not to 
RSGB HQ. 

15 March- Pontefract & OARS Components Fair, Carleton Community Centre, 
Pontefract. Open 1 lam. Talk-in, on·site parking, licensed bar, bring and buy, RSGB 
publications. Emphasis on build-your-own. Details from G4AAO, OTHA, tel 09n 
71071 . 
12 A pril - White Rose Rally, West Park Girls High School, Spen Lane. Leeds 16, 
1 lam. Usual attractions, good food a speciality. Further details from rally manager R. 
Hughes, G40ZI, OTHA. 
28 April - Drayton Manor Mobile Rally, Drayton Manor Park, on A4091, nr Tam· 
wonh, Staffs. Organized by Midland AAS and Stoke-on· Trent AAS. Stan 11am. At· 
tractions include trade stands. Post Office. BM/ CB Repeater Group, Raynet. flea 
market and bring and buy sale etc. Radio talk-in on 144 and 432M Hz. Further details 
from N. Guneridge, GSBHE, OTHA. 
28 April - Southend & ORS Mobile Rally, Southend Airport Exhibition Centre, Avia· 
tion Way, Southend-on·Sea. Essex. Many attractions. Including licensed bar, 
refreshments, parking for 300 cars. aircraft museum. talk·in station, bring ·and·buy 
stall. Details lrom F. Thorogood, G80RV, OTHA, tel Southend-on-Sea 107021 
616239. 
24 M ay- East Suffolk Wireless Revival, Ipswich. Talk-in on 144MHz by GB4SWR. 
There will be a transceiver clinic and antenna testing range plus all the usual attrac· 
tions: sideshows, stalls, light refreshments and bring and buy etc. Funher details 
from Jack Toothill, G41FF, OTHA. Tel 0473 44047. 
31 M ay - Hull & OARS Mobile Rally, Hull University. Further details later. Contact 
I. B. Carress, GSEAH. 124 Dayton Road, Priory Road, Hull, Yorks. 
14 June- RNARS 21st Birthday Mobile Rally. HMS Mercury, 10am- 5.30pm. There 
will be talk-in on 432, 144 and 3·5MHz. Plenty of parking. with on-site space for in· 
valid visitors. The usual trade stands and arena events will be present . Details from 
G401U, OTHA. 
21 June- Denby Oale & OARS Mobile Rally, Shelley High School. nr Denby Dale. 
More details at a later date. Enquiries 10 J . Clegg, G3FOH, OTHR. 
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12 July - W orcester & ORS Rally, formerly Upton Rally. New venue: Oroltwich 
High School, Oroitw ich, Worcs, three miles from MS. junction 5. Furrher information 
will be announced later. Details from Tony Blisett, GSNSL, OTHA, tel Worcester 
620507 or Mike Tittensor, G4EKG, OTHA. tel Evesham 41105. 
19 July- Sussex Mobile Rally, 8righton Raceground, Rac-ehill, Brighton, Sussex, 
11am. Special event station GB2SMR will be in operation. Many attractions including 
free minibus trips to Brighton beach. Free parking for 4,000 cars. Further derails from 
A . K. Barker. 38 Elphick Road. Newhavcn, Sussex BN9 9SY. 
19 July- Cornish RAC Mobile Rally, at the Cornwall Technical College, Pool, Cam· 
borne. Details from G2ABC. OTHA. 
9 A ugust- Derby & District AAS Mobile Rally. Lower Bemrose School. Uttleover. 
Derby, site as previous years. All usual attractions. Details from hon sec Jenny 
Shardlow, G4EYM, OTHA, tel Derby (0332) 556875. 
20 Septem ber - Peterborough Mobile Rally. Venue to be arranged. Details from 
0 . T. Wilson, G4KSW, 4 Conway Avenue, Peterborough. Tel 76238 after 2pm or 
weekends only. 

Looking ahead 
All Information for inclusion in this column must be sent to the editor. not to 
RSGB HQ. 

29 M arch- Nonhern Radio Societies Radio and Electronics Exhibition, Belle Vue, 
Manchester. 
11 April - RSGB National VHF Convention. Sandown Park Racecourse, Esher. 
Surrey. 
'ZJ April- 1 M ay-IARU Region t Triennial Conference. Brighton. 
28- 30 May - RSGB National Amateur Radio Exhibition. Alexandra Palace. London. 
12 September - Scottish Amateur Radio Convention. Glenrothes. 
'ZJ September - Welsh Amateur Radio Convention, Blackwood. 
10 Oct ober - Midlands VHF Convention. Wolverhampton Polytechnic. 
11 October- El/ GI Convention, Ballymascanlon. 
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lee Electronics Ltd 
LEE 

' 
LEE 

' NEW FROM S·TANDARD 
THE VERSATILE C78 UHF FM 
SYNTHESIZED TRANSCEIVER 

ACCESSORIES 
CLS Carrying case £6.95incVAT 
CMB Mounting cradle (as illustrated) £17.95 inc VAT 

The unit slides neatly into the cradle and picks up 
power/antenna connections from the rear. This avoids messy 
connecting wires from the set. 

CPB78 A neat 10W linear amplifier that fits under the mobile cradle to 
boost the output power £65.00 inc VAT 

SPECIAL INTRODUCTORY OFFERf C78 + 
CL8 + CM8 + CPB78 MAKING A VERSATILE AND 
MOBILE PORTABLE WITH ALL FACILITIES. 
NORMALLY £299.90, BUT FOR ONE MONTH £289.00 

(FREE DELIVERY ON THE ABOVE ITEMS) 

(COME AND TRY ONE!) 

The C78 is the latest in the range from Standard, 
offering unbeatable quality at a price that's right. 
The unit has excellent sensitivity (due to MosFets in 
the RF amplifier and mixer stages) with low cross 
modulation and superb adjacent channel selectivity. 
The C78 covers a full 10MHz from 430 to 440MHz in 
25kHz steps using the tried and tested Standard PLL 
circuit to ensure reliability 

MULTl·PU RPOSE SCANNING 
Memory scanning allows you to monitor five dif· 
ferent programmable memories; band scanning 
allows you to scan the band. Both scanning modes 
have two speeds and can stop on occupied or va· 
cant channels. 

OTHER FEATURES 
* LCD display for easy reading and low power 

consumption 
* Programmable repeater shift to cover any offset 
* Toneburst * 5 Programmable memories 
* A full 1W/ 2W power * Up/ down channel selection on the microphone 
* Can be .used from dry cells or rechargeable 

batteries 
* A large range of optional accessories 
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Lee Electronks Ltd • LEE 
l 

LONDON'S LEADING SUPPLIER OF-STANDARD * ICOM * YAESU * FOK* MICROWAVE 
MODULES * J-BEAM * LUNAR * HI-MOUND * TELECOMM ANTENNAS * COMMUNI· 
QUE PRODUCTS * OSCAR METERS * AND MANY MORE TOO NUMEROUS TO MENTION * 

LEE 
l 

TOP QUALITY MOBILE 
ANTENNAS 
TA-301 2m i wave with snap-in mount and 
coning chart £3.99 

TA-309 2m i wave 3d8 gain with snap-in 
mount and culling chart £9.95 

TA-330 UHF 3dB gain with snap-in mount 
and culling chart £10.50 

TA-3MM Magnetic mouni for 1he above 
supplied with coax cable and PL259 fitted 

£9.75 

TA-3GC Guner clip for above supplied with 
coax cable and PL259 filled £9.75 

POSTAGE FREE 

YAESU MUSEN 
THE LARGEST RANGE IN LONDON I 

PHONE FOR PRICES! 

I ll!QOMI 
FULL RANGE IN STOCK 

SW R200B swr / power mete1 covering 3-200MHz 
50/75 Ohm power range 3· 30MHz. 20/200/2kW. 
VHF 2/ 'l0/ 200W £39.95 inc. VAT. P&P fi()p. 

HELICAL ANTENNAS 
2m wilh BNC plug £4.50 

T-435: VHF/ UHF swr and power 
macer with 2 /201120 watt through 
line power measutemen1 £34.95 
Inc. VAT. P&P 75p. 

UH74 SWR und power me10r swlt· 
chablo HF, 2m and 432MHz wilh 
remote head at £16.39 inc. VAT. 
P&P 75p. 

-~ ~::~ 
~ -~ 

•>• .. -· ... ··-..... - '""' .__ __ .....,.. 
SWR25: This over-popular twin 
SWR and Power meter covers 
3· &-150MH1 at £12.00 Inc. VAT. 
P&P 50p. 

-------
DL·JQ Dummy load 25W DC· 
150MHz £6.35 inc. VAT. P&P 25p. 
T·100 100W Dummy load DC· 
SOOMHz £20.12 inc. VAT. P&P 
2Sp. 
T-200 150W Dumrny load DC· 
500MHz £35.60 inc. VAT. P&P 
25p. I 

2m wi1h P1259 plug £4.50 
2m with IC215/ Standard /Trio screw £4.25 
2m with AR240 screw £4.25 

ALL PRICES INCLUDE VAT. P&P 25p 

COAX SWITCHES 

* NEW SA-450 * 
High quality coax switch housed in 
o d1ocos1 box with S0239s 
Frequency 3·5· 500MHz 
Loss 0·02d8 
Weight 450gms 
Maxpowor 2·51<W 
lmpedanco 5()ohm 

CT· 1 Coax togglo. 3 S0239s £6.86 
Inc. VAT . P&P 25p. 

CT-2 Coax toggle. 2 S0239s. 1 
PL259 £6.85 inc. VAT. P&P 25p. 

TS-120 Coax slide switch, 3 
S0239s £6.75 Inc. VAT. P&P 2Sp. 

POWER SUPPLIES 

PX402 

PM103 4·5/ 617 · 5/ 9/12V 
de 500mA fully stobiliscd 
£13.SO inc. VAT. P&P Cl.00 
PX402 13·8V de 3A max 
fully stabilised power supp­
ly with overload procectlon 
£21 .96 Inc. VAT. P&P 
£2.00. 
PHSOOO 13·8V de 5A con· 
tinuous 7A max. Fully 
stabilised £46.00 inc. VAT. 
P&P C2.00. 

HI-MOUND KEYERS ADONIS MICS 
KH707 Scraight Up/ Down keyer £10.06 AM802 Desk mic C59.96 
BK100 Semi au10/mecha11ical bug £17.88 AM502 Desk mic C29.95 
HK702 Up/ Down keyeron marble base £22.43 
MK702 Manipulacor £22.43 

202S Boom mic £20.98 

MK704 Squeeze paddle £:14.38 
202HD Headset £28.17 

MK705 Squeeze paddle on marble base £22.43 202FX Swan neck C:l0.48 

ALL PRICES INC. VAT. P&P 50p ALL PRICES INCLUDE VAT 
P&P 60p. 

U~·l~I 
SPECIAL OFFER 

700EX NOW ONLY 
£189inc VAT & delivery 

MICROWAVE MODULES 

CONVERTERS 
MMC144/28 I 2m converter) 
MMC144/ 28LO ( 2m converter! 
MMC432/28-S !70cm converterl 
MMC432/ 144·S !70cm converter! 
MMC1296/ 28 (23cm converter. 10m oucput) 
MMK 1296/ 144 (23c.m converter. 2m ou1put) 

FREQUENCY COUNTER: 
MMOOS0/ 500 !500MHz digital frequency meted 
MMDSOOP (600MHz prescaler) 
MMDP1 (froquoncy counter 1>robOJ 

RECEIVE PREAMPLIFIER$: 
MMA28 ( 10m proamplifler) 
MMAl44V I 2m RF switched preamplifier) 
MMAl296 (23cm preamplifier! 

FILTERS: 
MMF144 I 2mfiltor) 
MMF432 170cmfilterl 

VARIOUS: 
MMV1296 170cm to 23cm var.le tor trlplor) 
MMS384 !384MHz frequency source) 

ATTENUATOR: 
MMRlS/ 10 11 SdB anenuator. BNC terminations! 

TRANSVERTERS: 
M MT28/ 144 (10f'n linear transvortorl 
MMT144/28 I 2m linear transvenerl 
MMT432/28·S 170cm linear rronsvorterl 
MMT432/144· R !70cm linear transverter) 
MMT70/28 ( 4m linear uonsvortc>O 
MMT701144 ( 4m linear tronsverted 
MMTl296/144 (23cm linear t.ransvor (Or) 

LINEAR AMPLIFIERS: 
MML 144125 I 2m 25 wan If near ampllflerl 
MML 1441100 ( 2m 100 wan linear iOmpliliorl 
MML 144/40 ( 2m40watt linear aimplfierl 
MML432/20 !70cm 20 wan l inear amplifier) 
MML432/ 50 !70<:m 50 watt linear amplified 
MML432/100 170cm 100wan linear amplifier 

RECEIVE CONVERTERS: 

Price( 
Inc. VAT 

24.90 
26.90 
29.90 
29.90 
32.20 
69.80 

69.00 
23.00 
11.50 

14.95 
29.90 
29.90 

6.90 
6.90 

34.50 
27.60 

5.75 

90.85 
99.00 

136.85 
173.66 
116.00 
116.00 
184.00 

48.JQ 
142.60 
69.00 
69.00 

113.85 
2221.66 

Post 
Rate 

A 
A 
A 
A 
A 
B 

A 
A 
A 

A 
A 
A 

A 
A 

A 
A 

A 

8 
B 
B 
B 
B 
8 
c 

B 
D 
B 
B 
D 
D 

MM2000 IRTTY to TV convortor) 169.00 B 
MMC28/144 I lOm converter) 24.90 A 
MMC50/ 28 I 6m convener) 24.90 A 
MMC50/ 28LO ( 6m converter) 26.90 A 
M MC70/ 28 I 4m convener I 24.90 A 
MMC70/ 28LO I 4m convener) 26.90 A 

THE ABOVE PRICES ARE INCLUSIVE OF VAT BUT NOT POSTAGE. PLEASE 
ADD POSTAGE TO THE ABOVE PRICES AT THE FOLLOWING RATES: 
UNITS 'A': £0.675 UNITS 'B': £1.75 UNITS ·c·: (2.25 UNITS ·o ·: C2.75 

LEE ELECTRONICS LTD 
400 EDGWARE ROAD, LONDON W2 

Tel: 01-723 5521. Telex: 298765 

HF & PART EXCHANGES 
WELCOME 

SAE FOR FULL DETAILS 
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Would you like all that's new in Amateur Radio? 
Contact Bredhurst Electronics 

WESTERN S.WAY COAX 
SWITCH 
£10.50 !Carriage 50pl 

TRIO DM-801 DIP METER 
700kHz- 250MHz 
£51.00 (Carriage 75p) 

EKM-12A MATCHING SIDE 
TONE MONITOR 

YAESU WORLD CLOCK 
OTR 24D (Quartz) 

DAIWA SWR/ POWER METER 
Cross poin ters indicate forward · 
reflected power and SWR 
CN- 620A 1 ·8MHz- 150MHz 
l lkWI £52.00 (carriage free) 
CN- 630A 140MHz-450MHz 
(lkWI £71.00 (Carriage free) £10.96 !Carriage 50p) 

SELECTION OF BOOKS 
Send for list 

£24.50 (Carriage 60pJ 

HK-707 MORSE KEY 
£10.50 (Carriage 50p) 
also available 
MK-704 SQUEEZE KEY 
£10.50 (Carriage 50pl 

S HURE 444 DESK MIC 
Most popular fixed station mic 
now in dual impedance form 
£27.50 (carriage £1.50) 

ALL PRICES INCLUDE 

VAT AT 15% 

TRIO AT-130 
A compact lightweight antenna 
tuner designed for baso or 
mobile use with the TS-130 
£72.89 (Carriage (1.50) 

TRIO TS-130S HF 
TRANSCEIVER 

-

The latest version or the very 
popular TS· 120. Now fitted with 
tho new bands, speech 
processor. Choice of filters 
TS-130S £491.00 TS-130V 
£404.00 (Carriage fr eel 

TRIO PS-30 POWER SUPPLY 
M atching PSU for using the 
TS· 130S in your shack 
£85.00 ICarriago C3.00l 

EK-121 ELECTRONIC K EY 
Built-in paddle, dot memory, 
semi· or automatic settings 
£29.95 (Carriage 50pl 

TRIO TR-9000 2m ALL-MODE 
TRANSCEIVER 
This transceiver has full 
functions FM/ SSS/ CW modes 
but is still light and compac1. 
Ideal for mobile, field or fixed 
station £345.00 (Carriage freel 

B0-9 SYSTEM BASE 

SP-120 EXTERNAL SPEAKER 
for home station use 

Provides power supply for the 
memory back-up in the 
transceiver, manual standby 
switch for cw operation. 
headphone jack and switched ac 
outlet for PS-20 

£25.30 !Carriage (1 .00) 
£32.00 (Carriage Cl.50) 

ADONIS AM-502 
COMPRESSOR 
MICROPHONE 
Hi/low se11ing - condenser 
insert- PTI / latch- matches 
500!l to 1M!2 
£39.00 (Carriage 75p) 

AM-602 COMPRESSOR 
MICROPHONE 
3 compressor settings 
3 output settings 
£69.00 (Carriage 75pJ 

PS-20 POWER SUPPLY 
for use w ith TS- 130V or TR-9000 
£44.00 !Carriage £2.001 

TO ORDER ANY OF THE ABOVE ITEMS SIMPLY WRITE, ENCLOSING A CHEQUE OR PHONE YOUR CREDIT CARD NUMBER 
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MUL TIMODES - MUL TICHOICE 

Y AESU FT480R 

£359, inc. VAT & 
CARRIAGE 

TRIO TR9000 

£345, inc. VAT & 
CARRIAGE 

ICOM IC260E 

£339, inc . VAT & 
CARRIAGE 

FOK MULTI 750E 

£299, inc. VAT & 
CARRIAGE 

TRANSCEIVERS 
H.F. 
TRIOTS130V 
TRIOTS130S 
YAESUFT707 
YAESU FT101Z 
YAESU FT101ZO 
TRIO TS taos lwfth OFCI 
YAESU FT107M 
2.M . M OBILES 
ICOMIC·240 
FOK Multi 700EX 
STANDARD C8800 
ICOMIC256E 
TRIOTR7800 
HANDHELDS 
FDKPALMll 
ICOMIC2E 
FOK PALM IV 
AORAR245 
TRIOTR2300 
YAESU FT207R 
TRIOTR2400 
2.M . M ULTIMODES 
FOK MUL Tl 750E 
ICOMIC260E 
TRIOTR9000 
YAESU FT480 
ICOM IC2S1E 

RECEIVERS 
H.F. 
LOWESRXJO (168.00 

£404.00 YAESU FRG7 £189.00 
(491.00 TRIORIOOO (285.00 
£499.00 YAESU FRGnoo £309.00 
£488.00 2.M. F.M . 
£569.00 SEARCH9 (46.00 
£679.00 A .O.R. AR22 £83.00 
£690.00 FDKTM568 £79.00 

BEARCAT 220FB £268.00 
£169.00 MARINE V .H.F. 
£199.00 SEARCH9 £46.00 
(250.00 

FOK TM56B £79.00 
£.2!i6.00 BEARCAT220FB £268.00 
£266.00 

£99.00 
£159.00 " SAFETY" 
£159.00 
£178.00 KEEP BOTH HANOS ON THE WHEEL 

£166.00 USING THE LATEST IN MOBILE MICROPHONES 

£198.00 Those consist of a high quality condensor microphone 

C199.00 used in conjunction with on F.E.T . p<eampli foc1 with 
approx. 12d8 gain. Fix the boom mi<:1ophone to a con· 

£299.00 venient point such as the sun VISOf. Posiuon the 

£339.00 amptif10r and TX/ RX switch on the gear lever. Connect 

£345.00 the mic plug and power lead and i1$ ready for use. 

069.00 MM202S £20.96 Inc. VATlcerrlage 60p} 

C479.00 MM202H- Head band £29.00 inc. VAT (canlage 60p} 

lllICOMI 

IC-2E £159 
inc. VAT & CARRIAGE 

• Fully synthesizod - coverinll 144- 145·995 1n SkHz 
steps. 

• 1 ·5W pc>wer oulj>Ut with 9V battery as supplied. 
• Optional 6V or 12V packs for lower or higher 

j)OWOr. 
• BNC antenna OUIJ>UI soci<e1 for helical or external 

antenna. 
• Weighl- only 450 grams .with supplied baJ••rv 

pack and helical 
• Send/battery •ndicator-lndicates transmit unti 

ume for battery recharge. 
• Ouplex/ Simplex switch- H i/ Low p()WOr switch. 
• OpllOnat external speaker microphone available 

now. 
• Fud 12 months guarantee for ell rigs bought from 

BredhutSt Electronics. 

A CCESSORIES 
Price Carriage 

KEYERS HK707 (Upl downl £1D.60 (£0.60) 
KEYERS HK704 (Sqoezel £10.&0 ((0.50) 
KEYERS EK 150 !Somiifully auto with 

monitor I 240V I 12V £74.00 1-l 
HELICAL BNC - 2 metres £4.&0 (C0.251 
HELICAL PL259 - 2 metres £4.60 (£0.251 
DUMMY LOAO DL.20 £6.00 (£0.301 
DUMMY LOAD TIOO £22.961£0.751 
OUMMY LOAO T200 £34.00 (£0.751 
MOBILE SPEAKERS YAESU Bohm 6W £9.96 ((0.751 
POWER SUPPLIES 13.SV 4A £22.915 (C.1.001 
POWER SUPPLIES 13.8V 6A cont. £44.95 (£.2.00) 
POWER SUPPLIES 13.8V 12A cont. £69.00 (£.2.00) 
MICROPHONES, ADONIS desk compressor£39.00 (- 1 
MICROPHONES. ADONIS 3 ou1pu1 

desk comprossor £59.00 (-} 
MICROPHONES, YAESU YD148 dual imp£20.96 (£0.751 
WORLD CLOCK OTR24 £18.401£0.751 
WORLD CLOCK OTR240 (Quartz} £24.50 (£0.75) 
LOW PASS FILTERS TRIO LFJOA £18.401(0.75) 
LOW PASS FILTER YAESU FF501DX (19.96 (£.0.75) 
LISTENERS A . T U. MIZUHO KX2 £29.96 !C0.75) 
AUDIO PROCESSOR MIZUHO AP-Ml 03.00 (£.0.751 
DIP METER TRIO DM·BOO £51.00 (£0.751 
WAVE METER FXl £28.00 IC0.75) 
SWRYWJ £11 .50 (£0 .. 50) 
SWRllO £36.00 (£0.50) 
SWR CN62012MI £52.00 (-} 

SWR CNSJO 170cm) £71 .00 1-) 
7M HtTRAPS £6.96 ((0.601 
FERRITE RINGS 2 OFF £0.80 (£0.20) 

For further information on any of the above items, please contact: 

BREDHURST ELECTRONICS, 
The High Street, Handcross, Sussex. Tel. 0444 400786 
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GAREX IG3ZV1) 
KOK 2025 2m SYNTHESISED TRANSCEIVER 
Full band coverage 25 or 12jkHz steps/IOchannol rnemorv/ scansmemorios or selected band 
panion £225 inc VAT. 
VHF FM MONITOR RECEIVERS 
HF 12 POCKET SIZE 12 channel xtal controlled 4MHz bandwidth in rango 130-175MHz. 
With nicad and charger £57.95. Xtals e.ua, sec below. 
SOUNDAIR 008 PORTABLE SCANNER 8 cl>anncl xtol controlled. With nicad and charger 
£59. Xtals c<1ra. 
SR·9 top·selling monitor: 2m FM with 144- 146MHz full coverage VFO plus 11 xtal controlled 
channels. ideal for fixed. / M, and / P use. 12V DC OJ)<lralion £47.50. MARINE BAND vor· 
slon. 156-162MHz. same spec and price. 
CRYSTALS FOR NR-56, SR-9. HF-12. SOUN DAIR 008 All 2m channels fromO 1145·001 10 
32 ( 145·80) incl at £2.46 ( + 15p posll. Over 40 PQl)ular rnllrine channels at £2 .85 ( .,. 15p 
pas11. Sae list. 
CRYSTALS FOR 28·5MHz suit most Jap/ USA 10m rigs. 28·5MHz Tx and 28·045MHz Rx 
HC18U £4.60 per pair. 
RESISTOR KITS now oxiondod range at old prices E12 seritl$ 1on to lM. 61 valutl$. 5% 
carbon lilm, JW or jW general purpose rating. Roplonishmonts available . Starior pack, 5 ca 
value 130&) 0 .10. Standard pack, 10 co 16101 £6.55. Mixed pack 5 ea ;w + jW 16t01 £6.66. 
Giant pack 25 ea 11525) £13.60. 
NICAD RECHARGEABLES - physlcally as zinc carbon: AA IU71 £1 .JO; C!Ul 11 0.36: PP3 
£5.56. ANY 5 + : less 10% ANY 10- : less 20% . 
GAREX FM detector end squelch conversion ready assembled with full ritting insuuc· 
tions. Tmlor made, easv·fi1 design fot AM Cambridge. replaces SQuelch board wilh minimum 
ot Other moditications £5.75. Transistor Vanguard IAM2STI version (modified 5<1uelchl £6.35 
PYE CAMBRIDGE SPARES Isac tull listl . Rx RF board 68-SSMHz £5.95. 10·7MHz 1.F. 
£3.66. 2nd mixor 10· 7MHz 10 455l<Hz £3. 455kHz block tilter 12jkHz £9.40, ditto 251<Hz O . 
455kHz AM 1.F. £3.66. Audio bd £1.96. AM squelch 75p . Many other PYE parts in stock. 

AUTHORISED DISTRIBUTOR OF REVCO AERIALS 

PRICES INCLUDE UK POST & PACKING & 15% VAT, P:! ~uu-.~.,~·~· m·. .. 
I 

MARSWDRTH, TRING. HERTS HP23 4lS. 

J 
MAIL ORDER ONLY ~ 

\!!!! _ ~ _ _, l'!ione 0296 668684. Callers by llpplintmenl. = 

J. BIRKETT 25 THE STRAIT, LINCOLN Tel: 20707 
SPECIAL CRYSTAL OVEN BY QUARZKERAMIK GMBH 20V/ 10 Wan. Type 214/ElO 

wi1h wire ended 84·08l<Hz crys1al al £5. 
MARCONI CRYSTAL OSCILLATOR ASSEMBLY 4960kHz. '20V working for £5. 
SUB-MIN 10MHz CRYSTALS in T05 can a1 £2.30 each. 
6MHz CRYSTALS In lOX case for 50p each . 
EOOPIV 2 AMP DIODES 81 £1.50 each. 
SOLID SILVER WIRE ENDED ARIAL SWITCHING PIN DIODE. packs of 10 with 

data. untasted for £1.60. 
CERAMIC TRIMMERS 2·5 lo 6pf, 3 to 10pl, 4•5 10 20pl. 6 to 35pf, 10 to 40pl, 10 10 

60pf. All at 15p eoch. 
SOLDER·IN FEEOTHRu·. 6•8pf, 27pf. 300pl, lOOOpf. All 20p doz. 
B9A PLUG ANO SOCKET at 30p pair. POWER FETS VK10KM at 40p each. 
M INIATURE AIR SPACED VARIABLES .direct drive Spf, tOpf@ 75p each. 125 + 125pf 

@60p, 100+ 200pf @&Op, 10+ 10+ 10pl@ 75p, with S.M. dri110 
250+ 250+ '20 + 20+ 20pf@75p. 

PAPER CAPACITORS 10µ1 370V ac size 5) >< 2j x tr @ £1.50 each. 
17&MHz FM or SSB 46 WATT TRANSISTOR 5 Watt drive. type 540Bl Y S00181 . 

Outlina with data, 'lJN al £8.30. 
HIGH POWER PIN DIODES lsrud mounting) 200 Watts @ 46p. 
TYPE 4. AERIAL SWITCHING PIN DIODES ideal for mounting on PCB or Suiplino 

assemblies. With date. unttl$led at 10 f0< £1.110. 
FET1 equivalent 10 MPF 105, type TIS14@ 4 for £1 . 0·2· LED'a Rod, Yellow, Groon, 
Orange, all 15p eoch. SINCLAIR AA TYPE NI-CAO BATTERY CHARGER@ £3.30. 
SPECIAL BFY 90 TRANSISTOR in Strlpline package at £1 . VHF RF CHOKES wire 
ended. 10.,f, 33.rh. 33o.,h, all 7p each. SPECIAL WIRE ENDED GLASS CRYSTALS 
28kHz. 28·5kHz. Both 50p each, MULLARO SUB M INIATURE DISCS 1,000pl 63VW. 
@ 25p doz. MINIATURE BRIDGES 500 PIV 600mA@ 6 for £1.15. FERRANTI 
PLASTIC WIRE ENDED DIODES IKlO PIV 750mA t2 for £1. X BAND GUNN DIODES 
with date@ £1 .66. X BAND TUNING VARACTOR DIODES with data@ £1.66. X 
BAND DETECTOR DIODES LIKE SIM 2@ 15p. IN 23@ 25p. EDDYSTONE 
TRANSMITTING VARIABLE 30+ 30pf (60pf)@ £2.20. BFS 21 MATCHED PAIR OF 
FETS 8t 50p a peir. BSV81 INSULATED GATE VHF FET !MOST)@ 30p . N CHANNEL 
FETS 2N 3822@ 30p, 2N 3823@ 25p. BAX 53 VERY HIGH SPEED SILICON BRIDGE 
in Ton case. 40PlV 200mA with data@ 40p. MULLARO PHOTOTRANSISTOR BPX 
70 at liOp each. 
SPECIAL OPTO DEVICES CADMIUM SULPHIDE PHOTO CONDUCTIVE CELL RPV 
18 with data@ £1.66 each: OAP 62 Cell with date@ £1.JO each. Lead sulphide 

photoeonductive calls, with data, RPY75 @ £3.50. 
Please odd 30p for post ond packing, orders over (3 post free. 

G3PLX AMTOR KITS IJUN/JLY 1980 RAD COM) 

KIT A 
KIT B 
KITC 

Complete Kit inc. programmed EPROMS and instructions 
Sub Kit PCB, crystal. programmed EPROMS and instructions 
2 x programmed EPROMS 
Assembled and tested boards 

MICROPROCESSOR EQUIPMENT 

£87.40 
£50.60 
£19.55 

£105.80 

S 100 Extender cards £12.00 
8000 CPU PCB's £15.00 
9 Slot Mother Board £14.00 
Microline 80 Matrix Printer, New Low Price £423.00 
All prices include carriage and V.A.T. Terms CWO. Access, or Barclay Card 
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G.P.W. Electronics Limited Unit B. Newgate Lane Industrial Estate, 
Fareham. Hanis P014 lBP. Telephone (0329) 285731 Telex 86526 

mufek limited 
rf technology f rom G4DGU 

January is uaditiOrlally a tlm-0 fot 1aki1'lg stock ond makjng 1esotutions for tho New Year. 1980, 
despite all its problems was a good year for muTek. Wo've lcam1 n great <foal obout our 
suengths and wenknesscs, and w ill hopefully be able 10 apply these lessons to our activities in 
t98t 

W e HY very hard 10 mak.e swe that no request for date goes unanswered. sometimes 
though. 1he sheer complexity of lhe Questions that we've been asked moans lhat a particular 
quory gals put 10 one sido uniil we've 1lmo to answer i1 p1o~M!rlyt The best way of geuing any 
data other thon that on our standard data shoots is w 'phonol Give us a jingle! 

The " Moonbonm" 
Somo of you will havo seen this'" Lelces1or. Al1hough this 432MH• long·yagi costs subsian-
1iaUy less than anything else on tho market, its pOrformanco isn·1 compmmisod. By passing 
tho savings thot wo moko by supplying tho elomonts uncu1 along to you. wonllowyou to use 
1he cash for some1hing moro us:oful like boner feeder o r even anolhcr antenna. 

1- (16.50 2 - £32.00 4 - (63.00 8 - [116.00 
Carriog.e - Cl.50 per anlenna 

FT221/225GT front-end board 
This board will trans_torm the receive performance of most standard ·221·s and 225' s. The 2dB 
noise figure and OlCCOllent dynamic 1anoe perlonnanco provide a receiver which will be very 
s ignificanlly moro 'cnmchproof' than most with rooelve senshiv1ty essentially limited by e>Cl8t· 
nat noise. £53.87 

1•3GHt low·nolso ampllllor 
This prcamptitie1 us.es an NE64535 in a very carefully optimised teflon·g la:&s microsrriptin-o 
design giving o genuine noise ligure of less than 1 ·8dB (typically 1·65dBl quite reproducibly 
without tweaks! By adop1ing 1hi:s approach, which requires a fafrty sophisticatod under· 
standing of low noise amplifier design. WO: nro ublo to keep our manufacturing COSlS, which 
directly influenc·e our selling price. very low. 

Our noise figure spec. is very much in lil'o w;1h 1he devicc·manufactu101's elaim.s, when the 
Inevitable losses in 1he input malchino network are tal<en into account. or course other 
peOPle claim 1owe1 noise figu1es. ahhough these don't stan<J~up to 'udimenmry analysis 
lunless they·vo developed S(>me COmpletely new te<:hnique- superconducting microSHip 
perhaps?I) We sleep more soundly by avoiding hi-n style SJ)l!cmanship and sticking to good 
Ongln~fliig prMtlcli. 

Unboxed (with BNC or SMA connoe1ors) £22. 72 Boxed £30.81 

144MHt preemplifiar 
Many of our comments rcgardin.g spe:crnanship apply to this amplifier. Wo obtain nf's of loss 
than l ·SdB ! this equa1es with perhaps l · ldB in black·box land •••• ) w i th on associated 
gain of about l SdB. The pass band is flat to better than " 0· SdB over tho 144-146MHz b<Jnd 
with g•eawr than 50dB rejoetion ot " 12·5MHz. 

Boxed £17.72 Unboxed £10.79 

M icrowavo system components 
W e haven·• really tho space this momh to list th0$e goodies. We' ve ltetcl back in 1he p1oduc· 
tjon of new data, as several new Jtems have been due for intfoducrion and our move stowed 
this up rather. It $hould bo avaitabJo in the ve.ry ne<tr huure 

Kungalmport Antenne Combiners 
Prices and other details are listed in prcv1o~;s ads . Wo now have Ben's dash feeds avallabfe at 
(30 for both tho l · 3 and 2·3GHz versions: they really are very Woll modo in brass and ore 
fitted wilh an integral 'N' com-.ector. 

TVI lllter 
This is a bandpass filter covering the 470- SGOMt-tz band, symhesJsed using mictostriplino 
techniques. Many l)<lopto have found it very useful in dealing with TVI from both hf and vhf 
transmitters. C1.80 

NEC rf end microwavo semiconductors 
A large selection available e._s1ock. Prices are as belora. w i th the exception of the 3SK88 
which hl'IS now bcon reduced to £1.63 

Data on request: SAE appreciated. CWO. Please add 50p p&p unless otherwise 
stawd. ond then VAT. Tnxl 

muTek limited. Bradworthy. Holsworthy, N. Devon EX22 7TU 
Telephone: Bradworthy (0409 241 543 

G4DSG D. P. HOBBS LTD. G3HEO 
THE RADIO COMPONENT SPEC:ALIST 

YAESU FRG7700160kHz- 30MMz Gen. Cov. Rec. Dig. Readout & Clock ••••. • •• . 009.00 
YAESU FRG7 0·5-JOMHt Gen. Cov. Roc. lMHt sogmentS •• •• •• • •••••••••••••• . £199.00 
LOWE SRX300·5-30MHz Gen. Cov. Rec. 1MHz segments . •• , •..•••••••..•.•. , . £168.00 
FOK 700EX 2mtr FM Tcvr. Dig. Roodout, scan etc •• • •• •• .••••• . • •• ••••• . •••..•• £199.00 
FOK 750E 2mtr FM, SSB, CW , Tcvr. Dig . Readout • • •• . •••••• . •.•••.••• ... •• •.•. £299.00 
Daiwa SR9 2mtr monitor Roe, VFO ~ 11 fixed positions • • • . • • . • • • . . • • • . • • . . • • . . . £46.00 
R517AlrcraftBendmonitor Rec. VFO + 3fix0dpositions .. . .. . .. ... . . .. . . . . . . ... £49.76 
REGENCY Digital Flight Scan Air Bend Rec. with Memory • ... . .•. . . . •• .. • .. . . .. . £216.00 
REGENCY MlOO Digital FM Scanning Roe. 66· 90MHz. 144- 174MHz, 440· 512MHz •• £199.00 
OM350 50K PTT Mies. £4.83 + JOp P&P. OL.20 Dummy loads, 15W (30wpk) £6.04 + 30p 
P&P. AY:l-8500 games chips. £2.00. FNOSOO com. cath. displays £1 .00. 40l<Hz Transducers 
£4.25 pair. Elactrolytics for linears. 400Mfd. 400V. and 700Mfd, 350V, £1 .20each+30p P&P. • 
MICROWAVE MODULES 2mtr, 70cm, 23cm converters. 2mir and 70cm transveners. 
ASCOT, BANTE.X and JAYBEAM AERIALS . VERO Products, AllOy and Plastic Boxes. 
Resistors. Copacltors, !Cs. Transformers. etc. BERNARDS and R.S.G.B. Technical Books. 

Price• Include VAT All Mail Ordors ro Luton Aceeu/ Bercl1ycerd 

11 King Street, Luton, Beds. Te l. 20907 
Open 9 am- 5.30 pm Mon- Sol. closed all day Wednesday 

Also vilit D. P. Habbs Norwich Ltd. 13 St Benedict's St, Norwich. Tel. 615786 
Closed all day Thursday. 
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Why details of our 
PMR equipment? 
Firstly, the skills and test equipment necessary for successful 
operation and development of equipment for use in this field 
must ultimately benefit the purchaser of both amateur and 
professional equipment from full time specialists. 
Secondly, many amateurs are associated with professional 
communications, and we hope they may welcome this brief 
description of our activities and products. 
We supply two way radio systems to many local authorities, 
commercial organisations and emergency services. 
The Home Office granted Zycomm the first licence to install a 
~:;:;;;;;!~rl~~f""~ i reverse frequency operated 
~ community repeater. Sited near 

GB3DY, the repeater gives 
extended coverage over difficult 

terrain, and removes the need for 
each user company to install a costly base station. 

A typical system comprises a desk mounted control unit at 
base and standard mobiles with tone/ logic boards in each 
vehicle. The repeaters are built by us in the United Kingdom, 
and use a range of sub audible tones to give privacy to 
individual users. 

The FM2512 mobile is a realistically priced, easy to install unit 
offering up to 12 switch selectable . 
channels and 25 watts output. 
The units are beautifully 
manufactured with pocketed 
die cast frames for effective 

screening, and which enable '!~!"·•······ our custom built logic boards to be 
firmly installed. A mains operated base station using this :.init 
is also available. 

For operation on a portable/ mobile basis, the rugged FM26 
series have proved very popular and reliable . This handheld 
unit accommodates up to six channels and is provided with 
interchangeable NiCd battery packs, giving extended 
service whilst away from a power source. A 

mobile mount I charger is available / 
to allow rapid connection to a I 
vehicle mounted antenna and 
battery charging. A remote 
microphone/ speaker facilitates 
vehicle mount and body worn 
use. Selcall and CTCSS boards can 
be installed. 
Space prevents detailed 

mention of several new items which are 
currently undergoing Home Office approval and due to be 
announced in the next few weeks. 
Full details are available to interested parties on all ourr 
professional equipment. 

Zycomm Electronics ud. GJZYC GBCNB GJNJX GJZYD GBZYC 

47 / 51 Pentrich Rd., Ripley, Derby DE5 3DS Tel Ripley (0773) 44281 Telex 377466 

SMC (Leeds) 
South M idlands Communications Limited 

(:: commodore 

The ONE STOP SHOP 
for the latest 

, .. _. --· ·.:; ... -· ---- in amateur 
communications 

Ill technology 

UPDATE YOUR STATION 
Send NOW for new price list 

AUTHORISED DEALERS FOR COMMODORE PET & KIM 
MICROCOMPUTERS AND ASSOCIATED PERIPHERALS. 

[• •llICOMI. 

Easily accessible by road. we are located on the A660 
four miles north of Leeds city centre and 400 yards 
before the A6;~ ting road. Bus services 1. 4, 96 and 
755 amongst others stop outside the door. and car 
parking presems no problems. Apart from the SMC 
lines advertised elsewhere, w e consider we stock the 
largest selection of Jaybeam and Microwave Modullls 
In 'the North of England. .J~ 

G3PSM GB SMC 

BARCLAYCARD- HIRE PURCHASE- PART 
EXCHANGE- ACCESS A PLEASURE 

'lS7 OTLEY ROAD, LEEDS, YORKSHIRE LS16 5LQ 
Telephone: Leeds (0532) 782326 

Monday to Saturday open 9-5.30pm 
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G4JNN 

WARD ELECTRONICS 
(fJ TRIO ~!~~x ~ TRIO· 
SOHO HOUSE (First floor). 362-4 SOHO ROAD, HANDSWORTH, 
BIRMINGHAM B21 9QL. Tel: 021·554 0708 OPEN TUES-SAT 

~ ·. · - ~ . . . 
I) ; e . e .. ; • - ~ -- . . -

TS520SE 160- IOm £437 
TS830S 100-. lOm £639.52 
Including the three new bands 

TS130S £491.05 Apple II Microcomputer £799.00 
TS180S £679.65 EG3003 Microcomputer £379.50 
PS30PSU £86.10 Programs by PLASMA Software. 
TS120V £347.30 The highest standards in Quality 
R1000 C285.00 and Value. 
TR9000 £345.00 Morse Code Trainer} £5.00 
TR7800 £268.00 ORA Locator 

each 
TR2300 £166.75 HF DX Predictor 

Also evening or weekend. ring Tony 
G4CLX on Kidderminster 851255 

A4040 RING ROAD 

BOULTON 
TO CITY ROAD 

SOHO ROAD 

A4040 
ROOKERY 
ROAD 

FROM 
Ml MS * EXIT! 

CAR 
PARK 

A LL 
PRICES 
SHOWN 
INCLUDE 
VAT AT 

15% 
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Bedford 0234854133 

76 BEDFORD ROAD, KEMPSTON. BEDS 

AUTHORISED DEALERS FOR: 

YAESU e FOK • JA YBEAM 
MICROWAVE MODULES • BANTEX 

RSGB PUBLICATIONS, ETC 

PLUGS, CONNECTORS. CABLES, ROTATORS. 
KEYERS. MOBILE & BASE MICROPHONES. 

PSU's, ETC, ETC (SEND FOR LIST) 

CREDIT SALE, ACCESS, BARCLAYCA RD 
A ND OUR OWN CREDIT CHARGE CARD 

OPEN TUES- SAT 
COME AND VISIT OUR 'SHACK' SOON GSXIE 

MOSLEY 
WE ARE THE 
ANTENNA PEOPLE 

TOWERS 
ROTATORS 
COAX 
ROPES 

Mustang 
TA-33 J r. 

TA-33 J r. 
TA32 Jr. 
TA31 J r. 
ELAN 
TD-2 
TD·3 J r. 
TCD-2 
V-3 J r. 
A tlas 

SWL-7 
RD·5 
Orbit 

SOME ANTENNAS 
3 elements, 10, 15 and 20 metres .... 
High Power model incl. Balun 3 elements, 10. 15 and 
20 metres . ... . .. •. . .•.... • . .•... .. • ... ... . . . ... 
3 elements, 10, 15 a11d 20 metres ... .. . . . .. . .. . ..•. 
2 elements, 10, 15 and 20 metres ..•. . ... •... ... ... 
Rotary dipole, 10, 15 and 20 metres . .. .... . .•. .. •.. 
3 elements. 10 and 15 metres .•. .... . . . .. . • . . . . • . . . 
Trap Dipole 40 and 80 metres . .. . .. .. ..... . .. . •.•. 
Trap Dipole 10, 15 and 20 metres ... .. ... ......... . 
Trap Dipole 40 and 80 metres compressed .... .. ... . 
Trap 'ilertical 10, 15 and 20 metres . . .. . .. •. . . . .. . .. 
Trap Vertical, 10, 15, 20 and 40 metres . ....... ..... . 

SWL ANTENNAS 
Dipole 11, 13, 16, 19. 25, 31and49 1.1etres .••. .. •... 
Dipole 10, 15. 20. 40 and 80 metres . . .. . . .••... .. . . . 
Vertical 11, 13, 16, 19. 25, 31and49 metres •. .....• 

Prices correct at rime of going to press 

MOSLEY ELECTRONICS LIMITED 
Adminisuarive Address only 

£145.00 

£132.00 
£116.00 

£78.00 
£50.00 
£93.00 
£40.00 

POA 
£50.00 
£35.00 
£60.00 

£35.00 
£35.00 
£55.00 

196 Norwich Road, New Costessey, Norwich NR5 OEX 
IAll antennas available ex works, carriage and VAT exrta) 

Sund for HANDBOOK containing lull rongo of Anrennas and rechnlcnl 111/ormatlon. 28 pages 
90p. Refundable upon purchase of Antennas. 

U PPI NGTQN Tele-Radio (Bristol) Ltd 
12-14 Pennywell Road, Bristol, BS5 OT J Telephone OZ72 ffiT732 

G2BAR HAM BAND AERIALS 
2 metre Folded Dipole YAGI Price Inc VAT 2 element YAGI Beams Price inc VAT 
5/ FO. 5 ele Sq secrion Boom £7.48 Driven and Oirec1or elements. 
8/ FO. 8 ole Reinforced Boom 10.35 Boom 10 element clamp~ Tubular 
2 metre • J " Pole Gamma Match runino unit supplied. 
1/J P. 1 wave matching sections 10 metre-2 elemon1 array 
enclosed connectors with~ wave 15 metro - 2 otement array 
raCl'8tor lbmm sq oles 6.90 20 metre- 2 element array 
70cma. Folded Dipole YAGls Boom to M ast. bracket ploto. 
6/ FD. 6 ete Sq section Boom 6.90 4U Bolta 
11 / FO. 11 ele reinforced Boom 10.93 Trapped Vert ~ w ave 'JIYJW 
HF.! w ave Mono Band Verticals with 10 t5 and 20 m. Tu11<.>d , Slim Line 

31.68• 
39.eo· 
49.46· 

4.60 

Insulator and Ground post sections Traps- Telescoping Ali Efes for easy 
10/ HFV. 10 m ven 3 sec telescop· adjusrments 28.18• 
ing <ub din I* lo i" 9.78 Portomests 12/4 telescoping oli 
15/ HFV. m ven 4 sec 1erescopin9 rubOs exrcnded 10 12' 6" masr incl 
all dia 1• 10 1· 11.20 3 guys an<.1 ground pegs 9.20 
20/ HVF m ven 6 sec 1elescoping t8/6 18ft. Portomas1 wirh 6 guys 
ali woo d•a 11 • to 1 • 13.23 and ground pegs 13.60 

FOR DESCRIPTIVE LEAFLETS- PLEASE SEND 30p STAMPS P&P • = £4. r .. t • Cl.16 
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MEETTHE 

OMNI-MATCH 
FOR MORE POWER - BIGGER SIGNALS 

A recent surv"y* shows how reducing SWR can result in a 
significant increase in output power. particularly wi th today's 
equipment. To make this reality, we introduce the family of 
LAA Omni-match's . .. four models cover HF, VHF. Mobile and 
Linear use. 

. 
~-... ~-, 

--~ ... '•'• ,.. -
VHF Omni-Match. 144-174MHz. The ATU for the 2·metre man. Enables one 
antenna to cover the whole band. Ends laborious antenna pruning. Tunes out 
SW R at the operating position. Handles 7fl:JW. £34.90 

Mobile Omni-match. 1 ·8- 30MHz. 12-ratio 
impedance transformer matches lower im­
pedance of mobile whips. Broadband, no 
tuning. Reduces SWR. Increases workable 
bandwidth. Handles 300W . £19.95 

linear Omni-match . 3·5-30MHz. Im­
proves transceiver to linear amplifier mat­
ching. Increases drive for full output, whilst 
easing load on transceiver. Broadband. 
Sw itched impedances. Handles 300W. 
£19.95 

. . .•.. • and for good measure .. . . . . . 

1kW Feeder Switch . A top quality switch 
with a generous power margin. Up to the 
minute styling. £16.95 

HF Omni-m atch. 1 ·8- 30MHz. Get full band coverage even with high-0 anten· 
nas. Optimise whole antenna feed system. Avoid power reduction SWR can 
bring. Includes new bands. To the m any people awaiting this model, we 
apolog ise. Di fficulty w ith component evailabllity frustrates us. Patience 
all, it is worth w aiting for. 

OMNI-MATCH TIP NO 2-75ohm antenna on a fl:Johm system (or vice versa)? 
No problem with a Linear Omni-match. Matches from 3·5-30MHz. with no 
bandswitching. 
*FREE: 'The Plain Trut h about SWR- does it matter?' 

MORE POWER TO YOU •• ••.• WITH AN OMNI-MATCH 

MODULES LIMITED 
60 GREEN ROAD 
LEEDS LS6 4JP 

TRADE 
ENQUIRIES 

INVITED 

Order by poet o r 
phone your 
Acceaa/ Barcleycard 
number 
All p rice1 Inc . of VAT 
Add £1.50 for p&p. 

Telephone 
0532782224 
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THIS MONTH'S LAR SPECIAL- Trio C01303G 5MHz monitor-scope 
with two-tone osclllotor £140.00 inc VAT. 

TRIO EQUIPMENT Price inc. VAT 

NEW! 
R1000 
R820 
TS830S 

VF0230 
AT230 
SP230 
OFC230 
YK88C 
YK88CN 
SM 220 
BS8 
AT200 
TL922 
TS520SE 
SP520 
OG5 
OK520 
VG3395C 
TS12.0V 
TS130S 
TS130V 
SP40 
TL120 
PS20 
MB100 
YK88C 
SP120 
VF0120 
TS120S 
PS30 
TS770E 
SP70 
TR7600 
TR7000 
TR2300 
VB2300 
MB2 
RAl 
TS180S 

VF0180 
SP180 
AT180 
PB10 
TR2300 
LAR'PS1200 

Trio 9000 multi-mode .............. . 
200kHz 10 30MHz PLL Receiver wi1h digi1al readoul ••. . 
The ultima1e ma1ching receiver 10 1he TS820 . • . •.•• 
160 lOM uansceiver with the new bands. Successor to 
lheTS820 ..•.•.••.....••.......•...•..•..•••• 
Digital VFO wi1h memories and digital readout ...• .•.• 
All band A TY and power meter. M a1ches TS830S ..... 
Ex1ernal speaker unit with switched filters •.... .. ...•. 
Digi1al fre<1uency remote controller. Four memories etc. 
500Hz CW Filter . . . . . . . . . • . . . • • . . . • • . •.•... ...... 
270Hz CW Filter ..... .......• . . .. .. ....•.• ... ... .. 
Monitor scope . . • . . • .•.•....•..... •..•.•• .• • ..... 
TS820scan boord for SM220 ............... . ..... . 
1.8 to 30MHz antenna tuner • . • . . . • • • • . .......•. 
HF linear amplifier 160 10ml 2kW P.E.P •••..... ...... 
1.830MHz SSS transceiver200W P.E.P ......... .. .. 
Matching speaker . . . . .. . .. . . • . . . . . . . ........ . . 
Digital displayl 40MHz frequency counter •..•.......• 
Conversion kit allows use of OG5 wilh TS520 .......• . 
CWfilter .... .. .• . .•... .. ..••. . . . .... ...•. .... . . . • 
80- 10m mobile 11a11sceiver 20 WP. E.P. • . . • • ....... . 
8 band 200W pep mobile transceiver . ..........•.•.•. 
8 band 20 W pep mobile 11ansceiver. ... ............. . 
New mobile speaker unit. . .. . . ... . ................ . 
00-lOm 200W P.E.P. linear ... . .• . ................. 
AC power supply for TS 120V . • .................. . 
Mobile mounting bracket ................... ... ... . 
CWfilter ..................••....•..•.•...•.••. 
Matching speaker .................... . ........ ... . 
RemoteVFO . .......... . . ..........••.••...•• • . 
80 10m mobile transceiver 200W P.E.P .............. . 
AC PSU forTS120S. TAl JO& TS180S ....... .. ... .. 
2m 70cm all mode dual bander ..... .. ............. .. 
Matching speaker • . ... . . . .•.•.......•.•.... . ...... 
2m syn1hesised mobile FM 10 Wall ........... . . . ... . 
2m synihesisod mobile FM 25 Watt ........•.. . .... • . 
2m FM portable transceiver. .. .. .. . . . ....... ..... .. 
lOW booster .................................... . 
Mob~e mount • . . • . • . . • . . • . • • . • . • • • . . • • ...... 
Helical rubber antenna . .. • . . .. . .. . . . . . . .. .... ... . 
160 !Om Solid State Transceiver. Oigi1al memory 
system. 200W pep ..... . .. . ................. .. .. . . 
Ex ternal VFO ......... . .. .. ..... . ... .... .. .. . . .. . . 
Speaker .•.•.. . ••. .•.•. • ... •.• ........ •.... . .•.. . 
1.8-JOMHz antenna tuner . . .... . ..... ........ ... .. . 
Pack of 10 ni·cad batteries...... .. ............ .. . 
Spare powor lead . • . . • • . . . . . . . • . . . . . • . . ... ..... . 
Power supply unit and ni·cad charger for TR2200GX/ 
TR2JOOI TR3200 and ICOM ponables. You can charge 
and operate a1 tho same time ...............•..•.... 

HOWTOBUY! CITY 

£345.00 
285.00 
690.00 

639.52 
194.45 
106.n 
33.14 

163.13 
26.45 
28.75 

197.80 
48.30 
82.80 

595.70 
437.00 

17.25 
103.50 
10.35 
37.95 

347.30 
491.05 
404.34 
26.89 

128.80 
44.85 
17.25 
28.75 
25.30 
89.70 

432.40 
85.10 

730.25 
18.40 

220.00 
268.00 
166.75 
49.45 
17.25 
6.90 

679.65 
96.60 
36.80 
95.45 
10.35 
1.30 

29.50 

OFF THE PAGE - Simply choose the LIBRARY 
product and then complete the 

SRX30 
HS5 
HS4 
MCSO 
MC35S 
MC30S 
LF30A 
LAA 

0.510 30 MHz SWL Receiver . . . . . .. . . • • .. . • .. . . •. 
Communications headphones, tailored response .....• 
Communications headphones, tailored response ..... . 
De luxe desk m icrophone dual impedance . .. . .. .. . .•. 
SOK fist microphone (noise cancelling) ....... . .. . .••. 
500 ohm fist microphone (noise cancelling I . . . ... . ... . 
HF low pass filter lkW90dB. S1op band rejection .. ... . 
lkW P.E.P. 3·.way antenna swi1ch . . . ......... . . 

VHF AMATEUR RECEIVERS 
SX200 
SR9 
AMR2l7B 

Programmable Scanner 26 514M Hz • . . ....••• •. .. 
Tuneable/ crystal 2m FM receiver 144 146MHz ........ . 
Scanner. The best mains/ battery operated .••..••...• 

HF MOBILE ANTENNAS 

158.00 
21.85 
10.35 
24.15 
13.80 
13.80 
18.40 
16.95 

239.00 
46.00 

120.75 

'G' whip lribander helical 20/ 15110 . . .. .. .. . . . .. . .. . . . . . . .. . . . .. . 24.72 
'G' whio mul1imoblle 20115110.. ... .... . ................ ..... ..... 28.75 
L.F. coils for lhe above whips (specify whe1her lribander or multi· 
mobile).. .. . . .. ......... . .. . .... .. .......... . ........ . ........ 6.56 

Telescopic whips for lhe above . • .. . • .. • .. .. . .. . . . . .. . . . .. . . .. . .. 3.34 
Base mounts for all 'G' whips . . . • . . . . . . . . . . • . . • . . . • • . . . . . . • . . • . . . 4.48 

VHF/ UHF • J ' BEAMS. All • J' Beam products available 
Famous Ringo Ranger :Im co-linear ,.,.......... . . . . .. . • .. .. . .. . 27.60 
Slim Jim 2m vertical. . . . . . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . • . . . .. .. • . 21 .00 
GOX2 VHF / UHF Oiscone Amenna 50- 480MHz •.....•... ..... . , . . . • 39.50 

ROTATORS 

OR7500 
OR7600 
OR860ClP 

Sky King SU2000 . . . . . . . . . • . . . .........•.•....... 
Will take J element tribander. • . . . .......•.•..•. , 
Will rake a 2 elemen1 40 me1re beam .. .. .. .. .. . .. ... 
As above but with preset or manual controller .. ...••.. 
Channel Mas1er9502A .... .... .... .......... ..... . 
Channel Master HOl 9508 . . . .. .. . ......... . .... . . 

VHF MOBILE WHIPS A.S.P. (Telecoms Accessories) 
All ASP mobile antennas and accessories avalloblo 

NEW HF VERTICAL ANTENNA 
HF5 
HF5R 

80 10m vertical . . . . . . . . . • . . . . . ................•.. 
Operational radial kit for roof mounting •.•. ...... ...•• 

ICOM PRODUCTS 
IC240 
IC215E 
IC202S 
IC211E 
IC701 
IC255E 
IC2E 
IC260E 
IC251E 

FM mobile synthesised lransceiver 2m ...•.• .... ... , . 
FM ponable !LAR PS 1200 available I) 2m •.•........•• 
SSB portable (LAR PS1200available!) 2m ... ... . .. . . • 
All mode 2m transceiver ............ . ..... . ....... . 
1.8 lo 30MHz. HF lransceiver ....... .. ..... . .. . ..... . 
25 wau FM 2m mobile with memory and scanner . . • .• 
2m FM hand ponable ... .................... . ..... . 
2m all mode mobile . ....................... .. ..... . 
All mode transceiver. . . . . . . .•...•.•••••.•..... 

Securicor delivery affanged if required 

46.00 
108.10 
154.10 
204.70 
56.00 
78.00 

48.50 
28.00 

169.00 
162.00 
169.00 
450.00 
899.00 
256.00 
159.00 
339.00 
479.00 

~ 
UJ Authorised Distributor for TRIO & ICOM. 
"'~ JAY BEAM, ANTENNA SPECIALISTS, Ow 
~"""' 7 ...: a: 
a~ HILOMAST and MICROWAVE a<n 

MODULES PRODUCTS, PLUS ASCO 'J T coupon and enclose cheque. 
* Open Mon-Fri 9.15 6.30pm 

THE HEADROW 
I I 

Saturday 9.15 5.30pm FROM THE SHOP- We're close to LEEDS AMATEUR RADIO 
~ H.P. Terms on request the station and car parks. Do call in 27 Cookricfge Strcc1. Lcccfs 2 

_p:srNJ1'/_ - ~d ~e~ncl; :~;1·:. ~=<:~~~matcu7Rat11~.e~~~:::~.~::d~1~~~~2~;ds 2- - - -
I enclose cheque for £: ____ Plus 50p for BJO~~ure TO BARCLAYCARD/ ACCESS ~ 
to purchase._ .. . ·· · I authorise you to debit my Barclaycard/ Access Account ·~·ft~ 
Name with the amount of r My No. is ... ~gr;. 
Address ___ I I I I I [ LLJ Cl I I I I CD visA 

__ _£1c21 Signature __ _ RC21 
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TIME EXACT? 
MSF CLOCK is ALWAYS CORRECT-never gains or loses, self· 

setting at switch-on, eight digits show Date, Hours, Minutes 
and Seconds, larger digit Hours and Minutes for easy QUICK· 
GLANCE time, also parallel BCD output for computer or alarm 
and audio to record and show time on playback, IDEAL for 
SKEOS, receives Rugby 60kHz atomic time signals, built-in 
antenna, 1,000km range, £54.80. 

LOSING DX? Antenna Fault? Damaged? Check it FAST with an 
Antenna Noise Bridge, MEASURE resonance 1- 150MHz and 
radiation resistance 2- 1,000 ohms, accurate ANSWERS 
directly, no confusion with harmonics, MORE DX. £11.80. 

RARE DX UNDER QRM7 DIG it OUT with a Tunable Audio Notch 
Filter, between your receiver and speaker, BOOST your OX/ 
ORM ratio, 40dB notch, bypassed when off, £10.90. 

V.L.F.7 EXPLORE 1.0;-150kHz,jReceiver £13.70. 
60kHz RUGBY RECEIVER. as in MSF Clock, serial data and audio 

outputs, built-in antenna, £16.70. 
LINEAR OKAY7 Check it with a Two Tone Oscillator, £11.70 
MISSING DX7 Make them HEAR YOU with a Speech Compressor, 

between your microphone and transmitter. BOOST your 
POWER up to four times, FIGHT THROUGH, £9.90. 

Each fun-to·build kit includes all parts, printed circuit, case, postage 
etc, money back assurance so GET yours NOW. 

CAMBRIDGE KITS 
45 fRPJ Old School Lane, Milton, Cambridge 

A. J. H. ELECTRONICS ~~ = :-· 
Term• of Buolneu: Cash with order. Mail order•only, or Callers by appointment . Official 
orders accepted on a strict monthly basis. Handling Charge 60p. Minimum order £2.00. 

Tel RUGBY daytime 78473, evening 71066. S.A.E. with enquiries. 
Prlcea now Include VAT. FULL MONEY·BAOK GUARANTEE ON ALL ITEMS 

VHF RF. POWER TRANSISTORS: 
Gain Freq. 

Type (dbl Output VoltS MHz Price 
2N6083 5.7 30w 12 175 £6.60 
8LV87A 9 8 12 175 £4.00 
SD1212· 6 8.2 3 12 175 £2.60 
BLW16A 10 l 12 175 £0.76 
PT4236A 10 1min 12 175 £0.76 
PT4S55 8 25 12 80 £4.00 
PT4556C 7 40 12 80 £5.00 
2N5070 13 251pep) 24 30 £5.00 

MOA800 8 amp 50 volt bridge rectiiier OK for 
12v PSU etc. 66p. 2 for £1.16p. 

27· 30MHz RECEIVER PRE·AMPS 25dB 
gain !variable) SOohm in & oul ready built PCB 
£8.00 or in die cast box with BNC sockets 
£12.00. 
10·7 MHz SSB CRYSTAL FILTERS Catho· 
doon type 8P4133 lowor sideband only, new 
and unused small size 38mm x 18mm x 15mm 
200 ohm imp; giveaway PRICE ONLY £4.00 
oach; two for £7.00. 
10·7 MHz CRYSTAL FILTER for AM/ FM 121 
KHz channel spacing :r3l KHz@ 3db ITT typa 
024DE/923L. imp. 910 ohm, ONLY £7.00. 
LOW PROFILE RELAY 12 volt coll, 2 pole 
change ove1 con:tacts. P.C. mounting, ideal 
for aerial change over 146MHz will handle up 
to 50 wons RF. NEW only £2.25. 
FETS & MOSFETS: -
E5665 12N38191 "N" chon let 28p. 
2N4381 " P" chan let 28p. 
8F256LC " J" let 36p. 
TlsasA "N" chen let 40p. 

VMP- 1 powor lot £1.20. 
3N204 dual gate moslet hie 24d8, nl2·5d8@ 
200Mc £1.20. 
3SK51 (406731 dual gate mo•fet hie 20d8 
nl2 · 2d8 200Mc 75p. 
BFR84 lthls Is the gale protected version of 
BFS28) ONLY 75p. 
BIPOLARS: 8FS76 pnp VHF RF amp. FT1200 
MHz 20p, 2N4957 pnp VHF/ UHF RF amp nl 
only 3td8 @ 1GHz 30p, BFl80 30p. 8°Fl66 
VHF Al' amp, 25p; 8FY90 UHF RF amp, 96p: 
BF152 VHF mixl osc, 16p. 
SILICON PIN DIODES series resistance only 
0·4 ohm@ 100 MHz designed lo1 VHF band 
switching etc. BA243 (VHF), 20p; BA244 
(UHFl, 2!5p. 
VARICAP DIODES:­
ITT210 useable to !GHz 20p. 
88105 for VHF/ UHF tuner 60p matched 
set/4. 8All1 20p. 88141 20p. 
AUDIO AMP IC. TBA10106watt output ad· 
justable to 9 won@ 14 volt single·in·lino typa 
and ideal for transceivers. receivers, record 
players, cassette players etc. BARGAIN OF· 
FER ONL V £1 .36: two for £2.40. Supplied with 
data sheet showing construction of stereo 
amp. Full data sheet (19 pagesl, 20p. 
BAG OF MIXED RESISTORS j watt carbon 
film preformed type, all with long leads plus 
some l watt std types, 250 for £1.60. 
FEEDTHROUGH CAPACITORS 1000pf 
500v solder in type iin dia, 10 for 28p. 
FERRITE RINGS 12mm dia, 10p ea. 
FERRITE BEADS FX1116, 10 for 20p. 
COMPONENT LIST 16p etemp. 

TMP ELECTRONIC SUPPLIES 
STOCKIST OF YAESU, JAYBEAM, HY-GAIN. COE. SWAN. 

AMIDON CORES. KOK, FOK, MICROWAVE MODULES 
SEE THE LATEST FRGnoo RECEIVER £309 inc 2-YEAR WARRANTY 

Quad Spiders. aluminium, to fit a Low Pass Filter, 2-30MHz, 
2· boom, , .. , • •. .• •. . • . , . . , .• • £26.00 0·5bd loss . . . • , ••. , . . . .. .. . • • . . £19.60 

Copper Aerial Wire, 14swg, in Powor Supplies. 4 Amps •..• . • •• • • . £24.60 
140' coils . . .. ....... .. ... .. .... £8.84 Multimoters ME·221 , l ,OOOV, SOOK, 
70' coils . .. .... . . .... ......... . £5.34 250mA .. . .. ..... . ... .. ...... .. £17.00 

SEM Z MATCH 160- !0m Aeriel Tuning 8olun Kits, 3· 5-28MHz . .. . ... . .. .. CS.86 

176 

Unit .. . .... . ... . .... . ... . .... . £50.00 14, 21, 28MHz . ............ . ... . £7.00 
Ferrite Rings for TVI/ AFI • . . . • . • . .. £0.67 

All pricos inc postage 

FULL RANGE OF AMIDON TOROIDAL CORES IN STOCK, SAE FOR LISTS 
Pl259. $0239 REDUCERS. COAX- ALL IN STOCK 

Britannia Stores, Leeswood, Nr Mold, Clwyd. CH7 4RU 
Tel: Pontybodkln 846 (036287) 

Shop Hou~ 9.30- 5pm Mon. Wed. Thurs, Fri. 9.30-lpm Tues & Sat 

WC1lc1n 
ANOTHER Wc1tc1n w1NNER1 

The 30ft ULTIMAST 
NEW TELESCOPIC, TILT-OVER MAST 

A new mast for the budget-conscious amateur. Constructed 
in two sections, the lower being a square section tube and 
the upper a 3" dia. round tube, the ULTIMAST telescopes up 
to 30ft and down to 15ft. The tilt-over allows easy antenna 
access with the pivot point only 3ft above ground. 

I 

I 
I 
I 

I 

I 

I 

, , 

...-~ .. 

Slim, unobtrusive 
For VHF and HF antennas 
Simple ground fixing 

One-winch operation 
Telescopic and Tilt-over 
Self-supporting 

THIS IS THE TELESCOPIC YOU CAN AFFORD! 

Ultimast. UM-1 .............................. £215.00 
Reducer head, UHD-1 (reduces to 2" dia stub) ... £13.25 
Rotor head, UHD-2 (takes up to Emoto 103SAX). £31.05 

PRICES INCLUDE DELIVERY AND VAT AT 15% 

ALSO MANUFACTURED by Wcutaft 
WESTOWER - ALUMAST - DX-ANTENNAS 

. . . SEND FOR DETAILS AND PRICES. 

Wcltc1n ElcctlOftiu (UH) ltd 
HEAD OFFICE (All Mall/Enquiries) 
FAIRFIELD ESTATE, LOUTHi LINCS LN11 OJH 
Tel: Louth (0507) 604956 Telex: 66 21 WEST G 
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Elcrct1onic1 <uH> ud 

& Wcitcin FOR THAT NEW RIG! w WRITE OR PHONE FOR DETAILS AND PRICES 

\liiJ 
T8-8308 

The TS·830S Is a high-performance. very affordable. HF SSB/CW transceiver 
with every conceivable operating feature bullt In for 160 through 10 metres 
(Including the three new bands). The TS·830S combines e high dynamic 
range with vorlable bandwidth tuning. IF shift, end an IF notch filter. as well 
as very sharp filters in the 455kHz second IF. 

TS·830S FEATURES 
• 160 10 motro covorago. including 3 Now 

Bonda 
* '120W PEP Input (SSBJ; 1BOW de input 

ICWJ 
* Wide ROQOivor Dynamic Range 
• Variable Bandwid1h Tuning IVBTI 
• IF Shih and IF Notch Filler 
* Bulh·ln Dlghel Readout 

• 6146Bs In tho PA, wilh RF negative feed· 
beck 

• PLL frO<tuoncy control sys1em for stabillly 
• RF $pooch Procosso1; Noise Blanker and 

othor doslroblo operating features 
• Now compact size - only 3331WJ 

x 3331Dl x 1331HJ mm 

YAESU FRG-7700 
A HIGH-PERFORMANCE COMMUNICATIONS 

RECEIVER 
Tho short-wave listener's dream la now a reality In the 
FRG-7700-an advanced all-mode communications 
receiver featuring signif icant advances in circuit 
design and operating convenience. 

2m 'HB9CV' ANTENNAS IN STOCK! 

YAlSU 

v 

T8-1308 

The TS-1305 series is an Incredibly compact, full-featured. all solid·state HF 
SSB/ CW transceiver for both mobile and fixed operation. It covers 3·5 to 
29·7MH2 (Including the three new amateur bands!) and is loaded with 
opt imum operating features such as digital display. IF shift, speech pro· 
cessor. narrow/ wide filter selection lfor both SSB and CW modesl, and op· 
tional (OFC-230) digital frequency controller. 
TS-130S FEATURES 
• 80- 10 metro coverage. Including 3 Now 

Bonds 
" '1<X1N PEP lnpul !SSBl, 160W de inpu1 

ICWl on BO 15m 
160W PEP Input CSSBl, 140W de inpu1 
ICWJ on 12 ond lOm 

• Bulll·ln Speech Processor 
• CW Narrow/Wide filter selection lwilh op· 

tlonal filled 

(IDEAL FOR 
-/ P or OF) 

• SSB Narrow 11 ·SlcHzl satec1ion lwi1h op· 
1lonal filler) 

• Au1oma1ic Sideband Seleclion according 
10 Band 

• All solld·State; IF Shif1; bu1ll·ln Dlgilal 
Roadout 

* Compect package - ideal for / M or / P 
operation 

FRG-7700 FEATURES 
• Full General C011erage, 0· 15 10 29· 9919MHz 
• All Modes, AM, sse. cw. FM 
• Digital Fraquencytr nne Display 
* Twetve Memory Channels loptionl with 

backup 
• LSI Clock/Timer. tor unattended 1ecording 
• Wrde Dynamic Range 
• Many olhe1 Convenienoe Fea1uros 

ONLY£8.75 
INC. POST 

and VAT 

CALL US AT 0507 604955 FOR ALL YOUR AMATEUR RADIO NEEDS. 
EMOTO ROTATORS SCANNING RECEIVERS 

WESTERN ANTENNAS ANTENNA TUNERS 
HUSTLER ANTENNAS MICROWAVE MODULES 

VIBROPLEX KEYS PANORAMA ANTENNAS 
DUMMY LOADS 

ANTENNA SWITCHES 
SWR/POWER METERS 

COAX, PLUGS, SOCKETS 

STANDARD MORSE KEYS 
HEADPHONES. MICROPHONES 

SHACK CLOCKS 
RIGGING ACCESSORIES 

ACCESS- VISA CARDS ACCEPTED-H.P. ARRANGED (WRITTEN QUOTATIONS ON REQUEST) 
ALL ABOVE LISTED PRICES INCLUDE VAT AT 15% AND CARRIAGE 

( ) 
FAIRFIELD ESTATE, LOUTH, LINCS LN11 OJH 

Wcltcztn Elczct1oniu UH lkl Tel: Louth 105071 604955 Telex: 56121 WEST G 
OPEN HOURS: 09.00-12.00; 13.00-17.00 Mon/ Fri; SATS only BY APPOINTMENT 09.00 12.00 

SCOTLAND NORTHERN IRELANO SOUTHAMPTON LEICESTER 
Jim Henderson, GM4HKW 
Falkirk (0324) 25559 

Les Lyske. G13COF Alan Paxton, G4BIZ 
Nowtownards (02471 812449 Southampton (07031 582182 

Mays Hi Fi, Churchgate 
Leicester 105331 58662 
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s. E. M . P.O.· BOX 6, CASTLETOWN, ISLE OF MAN. TEL: MAROWN (0624) 851277 

ForPerformanceandRefiabifity 
S.E.M . TRAN Z MATCH NOW can cover 160-IOmctros. 15-5.000!1. BALANCED or UN· 
BALANCED. a1 up to 1 kW. Out link coupled BALUN means no connec1lon to 1he equipment 
which can cure TVI. Bolh ways. S0239 and 4fnm terminals for co·ax o r wire feeders. 160- 10 
metres £67.00. 80- 10 metres £50.00, EZITUNE built in £19.60 extra. All ox s1ock, 

S ,E,M, EltTUNI!' 
-·•" ·­-

.. 

i f • ... V-'-""-" ...., ,!lo ...... ,. 
i;;~ -- ·'1> 

S.E.M . EZITUNE 
A new concept 10 rune your A .T.U. without transmitting. 
Noise generator. 50n bridgo and r.f. swi1ch. Tune for noise 
11ull. Join 1he rush for lhese - £28.75• Ex stock. 

S .E.M . Forward/ Reflected power METER- £28.60 Ex stock. 

SENTINEL 2 METRE LI N EAR POWER 
AMPLIFIER/ PRE·AMPLIFIERS hovo all be<ln redesigned 
utili.sing 1ho latest 1echniqucs for highest reliability and per· 
formance. Full SWR pro1ec1od. R.F. swnched. 1dB N .F. 
18cl8 gain on recolve. 13·8V nominal ond S0239s . 

SENTINEL35- 3WIN. 36WOUT. 121imosgain . SW max. 3 ·5 amps 
SENTINEL50- IOWIN, 50WOUT. 51imosgaln . t6Wmax. 6amps 
SENTINEL 100- IOW IN. IOOW OUT. 10 times gain. 16W max. 12 amps 
All available less pre·amp for £8.00 less. All ox stock. 
Powor supplies also In s1oci<. 60 for SENTINEL JO and 50, £34.60 
120 for SENTINEL 100. £47.00. 

£60.00 
£66.70 

£126.50 

SENTINEL 2 M ETRE or 70 CM PRE-AMPLIFIER S 
These uni1s have boon rodosignod to give 1ho ultimate in performance and reliabil11V. Now 
using 1hlrd generation OG MOSFETs and Including an RF GAIN CONTROL. N.F. ldB gain 
18d8. Four models to suit your tequiromonts. 
1. SENTINEL AUTO FET PRE·AMPLIFIER 

From the invcntots of R.F. S'Nitchod pro·amps. ConoectS Straight Into transceiver aerial 
lead and 1he r.f . swi1ch changes over between transmit und receive on anv mode. 9- I SV • 
Sizo: I !" • 2r x 4" . Prlco £25.00• 2 metros. £28.80 70cm '. Both ex stock . 

2. PAS 2 metro pfO·amp. Same os Sentinel Auto but with mains power supply 
3j" x 61" )( 2j° £30.00' Ex SIOCk. 

3. SENTINEL STANDARD. Samo high spocificauon , less r .I . switching £16.00° 12 moues! 
£17.60' 70cms Ex stock. 

4. PA3 The original miniat1Jro ph1·amp. Sizo ono c ubic inch to tit inside 1ransceiver same per· 
formance as ahovo £7.60 2 metre, £10.70 70cm. Bo•h ex siock. 70cms have d ifferent 
specs. 

All the pre ·amps are availablo for other freQueocies . Marine Band Ex stock. 

S.E.M. IAMBIC KEVER 
Undoubtedly 1ho bost keyer circuil. 11 uses 1he CURTIS cus1om designed CMOS LSI chip . 
Sidetone. tune, etc. As users say "I've novet beon obfo to use one before .. £34.50 Ex stock. 

NEWI The World'' First CMOS Twin Paddio Morse Kev 
Gold plo1od touch contac1 paddles wi1h CMOS technology and no mechanical adjus1ments 
for only £16.00 Ex stock. No supply Is required whon used with tho S.E.M . Kever. 

EUROPA ·c· 7.00W, 2 moue TRANSVERTERS £126.60. 

SENTINEL DUAL GATE MOSFET CONVERTERS 
NEW SENTINEL LF. 10kHz-2MHz IN. 28..JOMHz OUT. £20.80 Ex stock . 
SENTINEL 2 meue convertors: IFs. 28 JOMHz. 4 6MHz. 2-4MHz. 2dB N.F. 30dB galn . 
£24.73 Ex stock . 4 meuo IF 2BMHz £24.73 
SENTINEL X 2 meire conveners- same as obova with rnternal mains supply - £28.80 Ex 
stock. 

SENTINEL TOP BAND CONVERTER- £20.80 Ex s1ock . 1 ·8· 2·3MHz IN. 14 14·5 OUT. 

12 MONTHS COMPLETE GUARANTEE 

Prices Include VAT end do/Ivory. C. W.O. or credit cards. Phone card number for SJJme day servlcs. Items marked ' h8ve Belling Lee stockers. Add Cl .73 /or SOZJ!Js. Ir's impossible to pvt 
everything In hero but RING or WIUTE !of more Information. 

TS802 

TS802 Handhold 00 ch 2m Transceiver with scanner. LEO ch-Onncl 
readou1. tone burst , reverse rcpoator. 2 watts/ 0·2 watts output. Soc 
previou.~ issues o f " Radio Communication" tor full spec. Complete with 
12V charger. Now low price. £129. 

TS280FM Two versions of this popular model are now available. Bo1h hove 80 channels with 
auto iepe.ato1 offs.et. Com~ote with mobife mount and microphono - and. of course. rovcrsc 
repeater. 
TS280 H/ P with SO wons/ 8 wans outpu t, £199. 
TS280 L/ P wilh 10 wa11s/ l watt ou1pu1, £159. 

W e 11ock genuine Sommerkemp quality eccessories. 
NT30 t 2V 3A regulaled PQWe< supply, £23. NT60 12V 3A regulated power supply, (39. 
YS200 SWR bridge & power meter, reads 7.00W ou1put from 1· 8- 150MHz. £54. 
YS2000 SWR bridge & power me10t, reads 2kW ou1put from 1· 8 -60MHz. en. 

SAMSON ETM-3C KEVER$ 
Profeaslonal grade C·MOS keyers built for dependable Marine & Commercial use world-wide. 
~eked by Spacemarlc service. Only lµA battery idling current! £TM.3C. ia.. 
E1114C llEMOllY ICllBl - H•• ETM 3C foaturos plus 4 memories each taking approx 22 Morso 
charactOI$ (switchable 4 x 256 or 2 >< 512 bits!. Erase/ rewrite es often es needed. By jus1 
p,_;ng a button it sends COs etc once only. or ropoatedly. and at any choson speed. £1ZU5. 
JUllKBl l'!IEQSIOlll llNIO KEY. DU7. BAUfll SllGL£.P.IOOLE KEY UNIT, £13.15. 
SS8 r AUOIO PMASl SltfT llflWORllS. OCUll based. 
All prices postpaid and include 15% VAT. Please send s1amp with all enquiries. 

SPACEMARK LTD. ~':=m"=t 
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1 RAILWAY ROAD, BLACKBURN, LANCS. 
Telephone: 51842 (Evenings: Bolton 592929 G4GHE) 

YOUR SOMMERKAMP IMPORTER 

Sommorkamp'e new FT480R 2 metre multimode. 1dea1 base station/ mob1IO ng with 
satelli10 offset facaitios. Tunes 143· 5- 148·5MHz in IOOMHz. lkHz, 12·5kH• & 25kHz steps. 
Four memory channels may also be scanned. 30W p.e.p . input on SSS ond 30W OC on FM 
and CW, Complete with scanning micro phone and mobiJo mount . £349. Mau;hiog power unh 
£49. 

FT7670X Similar to ITT07 whh CW fll1e• and seannlng m;crophone. £499 Inc. VAT Mains 
power unit, £105 inc. VAT . 
FT227ZD Similar to FT101ZO bu! includes cw fll1er, 12V convene•. cooling fan and 
m icrophono - oxrras w onh at least £95. £589. 
FT901 OM including such exuas as AM and CW crysrnl fil ters, electronic keyer. In bu ill AC 
and OC power supplies, microphone, frOQuencv memory and coolin(I fan, £795. 
FT307 Sil'nilar to fT107 with CW filter, memory circuit, scanning m icrophone ond AC/ DC 
power supplios. £899. 

FRG7 O· 5- JOMHz receiver £188. 
FT225RD Multimode 2 metre £495. 
FT404 70cm handheld POA 

ALL PRICES INCLUDE VAT 
HP TERMS AVAILABLE 

FRG7700 HF receiver end memories £379. 
FT207 FM hand oonable transceiver £179. 
TS'88DX 10 m11. ell modo 10/100W £325. 

ACCESS & BARCLAYCARD 
PART EXCHANGE WELCOMED 

RECEIVE CONVERTERS, Low Nois.e- less than 1 ·5dB, gain 26dB. 
2 Metre l/P 10 Metre IF style RC2· 10, also RC4-10, RC6-10, RC10·2. 
RC6-2, RC4-2 and RC4-6. Ready Built £23.80, Kit £11.30, p&p inc. 

Sae for List. 

SPECTRUM COMMUNICATIONS 
12 Weatherbury Way, Dorchester, Dorset DT1 2EF 
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MAIL ORDER SHURE MICS 
201 H.md cer•m•c 

omn1dirt1ctiollal high 
1mDtd1.1nce ( 14.49 

MORSE KEYS 
HK 101' S1ra19h1 Up/Oowfl keyer 
81< 100 ~m1 . .au1omaiic n •f!dlt1n1t1I 

bug 
Mt< 70'1 Up/ Down ~tyt't on matbtt 

"1 K 702 
MK 704 
MK 70S 

"""' ManhwlalOf 
SQueele Pi>ddle 
SovHtu o.:.ddlt on mJrhll! 

(11.44 

( 17 88 

(2,,43 
(22 43 
( 14 38 

""" (27 43 
EKM 1A Morse codt (lracttee OSC1lldl0f (8 63 
MK io24 AotomaHc memmy keyt't (135 IJ 
EiC 150 Se1t1tfAu1omult "'evtr 04 75 

llNEAR AMPLI FIERS 
2M 10 8QP l44MH1 10W 1nputl80W 

ouu:iu1 with 9d9 preamp £138.00 
2M25 150P 144MHr 2SW input/ 150'N 

output with 9d8 ptearnp (184,()() 
2M10 1SOP 144MH1 IOW 1nput( l 60W 

OUJ)tll Wt1h 9d8 pfC.tMJl (209 88 
'2M3 150P 144Mttr 3W mpu t/ 150W 

OUl ftU I W1lh 9de PtHmP __ £209.88 

G . WHIP Mobite AntennaJ 
l 11NntJet 10 20 Shde 
LF Coll •0180/160 MTS 
l F Whip hh:scop1c: 

202 M~n<f ct111m1c noi51! 
u:d ucing h igh imped,nc:ie (IS 18 

401A 1-tetn<I c:onuolltd m,11gftt11c 
h igh rmpedance (16.56 

4018 Hand c:ont1ollcd m.,g low 
111,oedtnce <200 ohm$) £16.S6 

444 01:11.. .td1u1tnble hei9111 
corurolled rnagnt tic (32.•3 

526T Df"A 'onu olled rr~1Qn1'.' 
t1anii.;:;to1 t11t1tmo £39.33 

DUMMY LOAOS 
Ol.20 30W DC 150MH1 wllh 

PL2S9conocct0f (6.33 

1 60 

• I 150 

8<JW DC SOOMl'11 wl1n 
S02J9 f".onnec101 

1 sow 0 C.SOOMH1 ""uh 
S0239 connectOf 

STILL HELPING 
WHERE IT HURTS! 

£2294 

E32 78 

Here's a list to make buying easier 
for you-Work it out for yourself­

you'll see-It really is easyl 

by tvvo vvay 
FREE POST 

Multlmob1le 10·'20 Auto 
M/Mohlfe Coll 40.'80/160 
M/Mob1I~ Wh•O T e_leSCOP.c" 
Fhuuwn1,> 10M M:.i:.1 
F"IWhtl'I Ccul( 110/801160 
tias.r Standa1d 
8aW' He;1vy Outv 
Ex1en1tOCI 

04 73 
[6.56 
CJ 34 

( 28. 75 
£6.56 
CJ.34 

fl7 25 
£656 
( 4,49 
(5. /5 

fll ,SO 

Many Other Items Available on 
Similar Terms -Call for Details 

Microwave Modules 

MMT 432/ 285 £149.00 
MMA 432/ 144R . £184.00 
MMT 281144 . . £99.00 
MMT )44/ 28... £99.00 
MMC 28/ 136 • . . £27.90 
MMC 28/ 156 . £27.90 
MMC 28/144.. . £27.90 
MMC 144/ ony If . • • •• • • £27.90 
MMC 144/28LO . • . . . . £29.90 
MMC 70/any IF . . . C27.90 
MMC 432/ 28S . . . . £34.90 
MMC 432/ 144S 04.90 
MMC 1296/any IF • • £32.20 
MMC 050/ 500 . • • . . . . . £69.00 
MMA 28 preamp. . . £14.95 
MMA 144V preamp . £34.90 
MMV 1296/ 28... . . . . . . . £32.20 
MML 144/ 100 linamp. . . . £142.60 
MML 432/ 100 linamp. . . . . £228.85 
MML 144/ 25 linamp. £59.00 
MML 432150 linamp. . . £119.00 
MM 2000. . • .. • . .. • . • . £169.00 

Monitor Receivers 
SX200 Scanning Receiver £240 
Standard COOO 10ch + I lowpowcr 

uanswiich 09.00 
AR 22 Pocket Aeceivet 

144-lSOMHz (91.50 

Rotators 
KA 400 £105.00 
AA40 £59.00 
KA 9502A £50.00 
Skyring SU400 £79.00 
Emoto 502CXX £139.75 

All items VAT and carriage 
paid 

Unadilla/ Rey co 
Antenn1 T r•nt -
Pttc-1~1on moulded coif fonns sta1nlh.S nardwart 

Atum1n1um lube 1r11dh lu'UV! Co.ltvd ~dum1fHufT 
'Wlfl' Fully warerptQOf~d 

A..ia11atlll: 7/ U/2 1 MtlJ ( 10.99 

W2AU Balun 
3 SI JO Mh1 2 SKw w1tf\ Lightning Auts.101 

Sv111blt1 VtE-s. Yag•~, Ooubltt\. Ouadi etc 

Cl0.99 

Standard 
C8800 2m Tcv, (252'()() 

C1800 10cms lt;o1r (275 00 

Dentron 
Gl A 1000 lme•r Amp 10180 IKw (795 00 
MLA 2500 ltf'le<lf A mp 10!160 2Kw £699.00 

Ml 3000 JICw fontrlSWJl/Oummv Load ('75 00 

AR245 

5/ 1 Watt transceiver 

lcom IC2E handheld 

£159.00 

£155.00 

SWR/R F Power Meters 
SWR 25 3.5 /1 70Mht [ 12 94 

LEADER LPM 885 HF I Kw ESB 00 

HANSON 3.S'l50Mr1r 200w C28 75 

I

- REF.CE UHF /4 144/431 (16 28 
HANSON FS 500H I 8/60Mlu ?Kw £67 85 

OSKAA SWR 700 J JQMht 2Kw (40 00 

-----------~ ~ 

I Amcomm Services I 
194 NORTHOLT ROAD, SOUTH HARROW, MIDDX. 

Telephone: 01 -864 1166, 01 -422 9585 

Opposite South Harrow Tube Station on Piccadilly Line 

Showroom Opening Hours 
Tu~v 10 Saturd•v 

9.00 - S 30 Sund.a.,. by Appo1ntmf!nl 
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All items over £ 100 available 
on easy terms at List Price. 

List 12 
Product Price Deposit Payments 
Yaesu FT 9010M £799 £312 
Yaesu FT 902DM T.B.A. 
Yaesu FRG 7700/ S £309 £120 
Yaesu FRG 7700S/2M £315 £120 
Yaesu FRG 7700M £389 £189 
Yaesu FRG nOOM/2M £399 £199 
Yaesu FRG 7000 (299 ( 115 
Yaesu FT 101ZD £569 £223 
Yaesu FT 101Z (488 £190 
Yaesu FT 225RD £499 £194 
Yaesu FL 2100Z ( 362 £180 
Yaesu FT 707 (50() £200 
Yaesu FT 480R (359 £175 
Trio R 1000 £298 (115 
Standard C8800 £252 (99 
Standard C7800 £275 (109 

FOK Mull IOOEX £ 199 00 
FOK Mult 7SO£ £199 00 l1tcna1ure 

Choose your AMTECH here 

An'lleth 200 AJndom Witt> A TY 10 160m 

Am1tth 300 Rr.u,dotn 4"-U Coo11 Fed ATU 

Amttth CW 250 Thl' IT'l0!.1 0Vt\t,ll'ld1ng CW !ihtt 
ltVdtlablet 

Amted'I Channelguord A olug 1n dtvtee to ehni1na1e ll'I01.e 

( 16 95 

(29.95 
C39 9S 

[°24 90 

unwilnt~<I SllU+onj Ot<C>Ut:t f._ 1 ~ 25 

Sander 

Amtecti FM1 FM Oemodul•tor for FAG 1 

[7 75 

ll 1 90 

(40.54 

£15.80 
£16.29 
£16.69 
£16.69 
(15.30 
£28.81 
£24.84 
£25.43 
£15.20 
£25.04 
£15.30 
(15.20 
£12.71 
£13.81 

Antennas - Wide range in stock including 

Total 
HP Coat 
(798.48 

(309.60 
f315.48 
£389.28 
£399.28 
£298.60 
£568.72 
£488.08 
£499.16 
£362.40 
£500.48 
£358.60 
£297.40 
(251 .52 
£274.72 

Jaybeam · Hygain · Cushcraft - ASP Telecon 

Bantex i whip complete antenna 
Bantex i whip complete antenna 

NO • OSI AGE R<OUIREO 

., __ _ 
N•. ----- -------

Na~e ~-~--------

£8.99 
£3.50 

Hokushin etc ... 

AMCOMM SERVICES I 
FREE POST 
HARROW 
MIDDX 
HA2 OBR 

tnctosed ehCl'fl1.1.-IP 0 tot 

__ o, cha1QC mv VISAiACCESS 

A<JCfrtu __ ----------

Pm1 Codt 
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FOR QUALITY CRYSTALS-AT COMPETITIVE PRICES. POPULAR 
FREQUENCIES IN STOCK- MADE TO ORDE.R 10kHz to 225MHz 

2 METRE STOCK CRYSTALS. Price £1.83 lor one crystal. £1 .74/crystal when two or more 

purchased HCS/ U HC6/ U HC25/U HC25/U HC25/U HC6 & 

RO 
Rl 
R2 
RJ 
R4 
RS 
R6 
R7 
S8 
59 
S10 
S11 
S12 
$ 13 
514 
S15 
516 
S17 
S 18 
$19 
S20 
S21 
S22 
S23 

30pF TX 
4·0277 
4·0284 
4·0291 
4·0298 
4·0305 
4·0312 
4·0319 
4 ·0326 

30pF TX 
8·0555 
8· 0569 
8·0583 
8· 0597 
8•0611 
8·0625 
8·0638 
8·0662 

30pF and 20pF end 26pF and 26/ U 
40pF TX 30pF RX 20pF TX SR RX 
12-Cl833 14. 9888 18. 1250 44. 9666 
12-()854 14·9916 18· 1281 44 ·9750 
12-()875 14· 9944 18· 1312 44 ·9833 
12.()895 14·9972 18· 1343 44·9916 
12·0916 15· 0000 18· 1375 45·0000 
12-C)937 15«Xl27 18· 1406 45·0083 
12· 0958 15·0055 18· 1'137 45·0166 
12· 0979 15·0083 18· 1468 45 ·0250 
12· 1000 14· 9444 18· 1500 44 .9333• 
12· 1020 14· 9472 18· 1531 44·8416° 
12· 1041 14·9500 18· 1562 44 ·8500· 
12· 1062 14·9572 18· 1593 44·8583· 
12• 1083 14·9555 18 · 1625 44·0066· 
12· 1104 14·9583 18· 1656 44 .9750• 
12· 1125 14·9611 18· 1687 44.0033• 
12· 1145 14·9638 18· 1718 44·8916° 
12· 1167 14·9667 18· 1750 44.9000• 
12· 1187 14·9694 18· 1781 44 .9093• 
12· 1208 14·9722 18· 181 2 44·9166° 
12· 1229 14·9760 18· 1843 44 . 9250· 

4· 0416 8·0833 12· 1250 14·9777 18· 1875 44 · 9333 
4· 0423 8·0847 12· 1270 14·9805 18· 1906 44·9416 
4·()4J() 8·0861 12· 1291 14·9833 18· 1937 44· 9500 
4·0437 8.()875 12· 1312 14·9861 18·1968 44·9583 

SR c Series Resonance • HC25 only 
Al10 In atock: RO 10 R7 and S8 10 S23 IOI 1011ow;ng: Balcom FS1007. FOK TM56. Mulll 11 
Ouortt 16 and Multi 7. lcom IC2F. 21. 22A and 215. Trio Kenwood 2200. 7200, Unidan2030and 
Yaesu FT2F8. FT2 Au10. FT224. FT223 ond FT202. 
Aleo In atock : 4 and 8MHz TX In HC6/U for 145·8MHz. lcom cryslals TX for 145·6MHz 
IRROJ. 44MHz RX cryslals in HC6 for 145·8 and 145 IRROI . A ll at abovo priC<l. 
4 METRE CRYSTALS for 70·26MHz in HC6/ U 01 £2.25. TX 8·78250MHz. RX 6·7466 or 
29 · 78MHz in stock. 
70cm CRYSTALS In stock 8·0222 and 12·0333 in HC6 £1 .86. Pyo Pockolfone PFl . PF2, PF70 
and Wood and Douglas £4.60 a pair or TX £2.25. RX £2.60. SU81433 ·2J RBO. RB2. RB4. RBS, 
R810, RBll , RB13 and RB14. 
CONVERTER CRYSTALS In HC18/ U at £2.86. In stock 38·666, 42·000. 70 ·000, 96 ·000. 
10Hl00, lOHOO. 105•666 and 116.CXXJMHz. 
TONE BURST AND l .F. CRYSTALS in HC18/ U ot £2.25 in stock. 7· 168MHz for 1760Hz and 
10·245MHz for 10·7MHz 1.F.'s. 
FREQUENCY STANDARDS in stock £2.75. HC6 200kHz, 4-55kHz. 1000kHz. 5-C)()()MHz ond 
10·000MHz. HC13 l OOkHz. HC18 1000kH:. 7·000MHz, 10 ·700MHz, 48·000MHz ond 
lOO·OOOMHz. 

MADE TO ORDER CRYSTALS SINGLE UNIT PRICING 

Price 
Adjustment Price and 
Tolorenco Frequency Delivery 

Fundementols 
Group 

:zcx!'rt~t.11 Rang ea A e 
I 10 10 19· 999kHz £23.00 
2 2001to1alJ 20 to 29·999kHz £16.60 
3 200 ltotalJ 30 10 99·999kHz £10.60 
4 200 (total) 100 to 999· 999kHz £6.00 
5 50 1· 00 to 1·499MHz £9.00 £6.00 
6 10 1· 50 to 1·999MHz £4.75 £4.20 
7 10 2·00 to 2·599MHz £4.75 £4.00 
8 10 2·60 to 3·999MHz £4.66 £3.70 
9 10 4·00 to 20·999MHz £4.66 £3.60 

10 10 21·00 10 24·000MHz £6.00 £6.40 
3rd OVT 11 10 21 ·00 to 59·999MHz £4.66 £3.60 
5th OVT 12 10 60·00 10 99·999MHz £6.00 £4.00 

13 10 100·00 to 124·999MHz £6.15 £6.20 
5th, 7th & 14 20 125·00 to 149·999MHz £6.00 
9th OVT 15 20 150·00 to 225·000MHz £7.60 

Unless otherwise reques1ed fundamenmls will bo supplied with 30pF load capachy and over· 
tones for series resonance opem1ion. 
HOLDERS- Please specify when ordoring - 10 to 200kHz HC13/ U, 170kHz 10 170MHz HC6 or 
HC331U, 4 to 225MHz. HC18 and HC25. 
DELIVERY. Column A 3 10 4 weeks. Column e 6 to 8 weeks. 

DISCOUNTS. 5% mixed frequency discount for 5 or more crystals at B delfvory. Price on op· 
plication for 10 or more crystnls to same frequency specification. Special rates for bulk purchase 
schem<>s including FREE supply of crystals used in UK repeateIS. 

EMERGENCY SERVICE SURCHARGES I to bo addod 10 A delivery prices). 4 working days C12. 
6 worl<lng days £7. 8 wor1<ing doys £5. 13 wor1<ing dovs £3 (maximum of 5 crvs101s on 4 day 
delivery). 

CRYSTAL SOCKETS HC61U and HC25/ U 16p. M INIMUM ORDER CHARGE £1 .60. 
COMM ERCIAL USERS. Crystals can be supplied for MPU. lndusirlal con1ro1, etc, In tho range 
4-21MHz fundamental end 3rd OVT 18 to 60MHz at £1 .15 for 100 off. This ls only a limited ex· 
ample of our capabilities. Please enquire about other quan1ities, froquoncv rong8$, watch ond 
~~~~::;e~8c~~ls. We can supply crys1als IOI marine ond land mobile radio telephone use. 

TERMS. Cash with ordor, cheques and postal orders payable to OSL Ltd . All pric8$ include 
Postage 10 UK and Irish addressos, Ploaoo note Sou1nern Irish cheques and postal orders aro no 
longer acceptable. Please send bank draft In pounds S1erling. 

PRICES ARE EX VAT. PLEASE ADD 15% 

t;1uartSLab M A RKETING LTD. P.O. BOX 73 SUMMIT HOUSE. LONDON SE18 3LR 
Telephone: 01-690 4889 24hr Ansafone: Erlth 1032241 30830 
Telex: 912881 CWUKTX-G (Attention QUARTSLABI. Cables: QUARTSLAB LONDON SE18 

THE SUPER 
SLIM JIM 

2 Metre Omni-ANTENNA 
* Designed by F. C. Judd (G2BCX) this new version of the famous 

SLIM J IM is only 42 inches long and so slim it is now available for 
mobile as well as base sta1ion operation and ideal for portable use 
also. * The smaller dimensions and extremely high efficiency have been made 
possible by a unique high ·a· helical stub matching system. 

* The SUPER SLIM J IM is 50% more efficient than any other single 
element base station or mobile antenna. * Base station model ( LJ2l fully enclosed and protected against all 
wea1her conditions. Base socket makes to PL259 plug. * Mobile model (MJ2l suitable for hole fixing, gutter mount, or mag­
mount. Can be used on fibreglass roof iops. Stainless steel flexible 
element and weather protected. Base connection (PL2591 makes to 
socket. * A special feature of 1he SUPER SLIM JIM ls an external sleeve 
adjuster for minimum VSWR. 

* Bandwidth 145 to 146MHz. Gain 3dBi. Imp. 50ohms. 

Send SAE for further details -

Base station (LJ2l or moblte model (MJ21 £17.50 inc. VAT P&P 

Base Station combo mast / wall mounting bracket with 'U' clamp £3.50 inc. 
VAT. P&P- Prices quoted UK only 

CASH WITH ORDERS ONLY. Cheques. POs payable to 
ZL COMMUNICATIONS 

TECHNICAL BOOKS 
We stock a wide range of technical books- Amateur Radio-Electronics ­
Audio - Microprocessing, etc. For catalogue send 30p (or in stamps) 

(NOT SAE) 

ZL COMMUNICATIONS 
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Cantley. nr Norwich, Norfolk NR13 3RT 
Tel: 049-370 821 (9-5.50 Monday to Friday only) 

Callers by appointment only 

c THE CQ CENTRE 
10 Merton Park Parade, SW19. 01-543 5150 

At last an emporium in SW London! 

We are happy to announce that we can now offer a wide and varied 
selection of equipment and accessories to all radio amateurs and short 
wave listeners. 

In addition to our range of new equipment it is our firm policy to pro­
vide a wide choice of second-hand items at realistic prices with a 
helpful after-sales service. 

We are the sole London stockists of the HB9CV portable 2-element, 
2-metre beam. 

We can now also supply and fit the well·known high technology 
Mutek products-please ring for details. 

Why not call in and try the Z-800, this 5W 2-metre hand-portable has 
had very little publicity and we think it is excellent value at £199.00. 

We offer a personal service to all amateurs and SWLs and are ever 
ready to discuss ideas and problems. Please pay us a visit in the near 
future. 

73s from Bob. Paul and Jackie. 

RADIO COMMUNICATION February 1981 



G4JDT HARVEY H. LEXTON LIMITED G8SYG DAVE 

191 FRANCIS ROAD, LEYTON E.10 

YOUR EAST LONDON HAM STORE 

VAESU901DM 

NOW AVAILABLE 

VAESU * STANDARD * SWAN 
SOMMERKAMP * SONY STANDARD C7800 

* 

ALSO, W E ARE PROUD TO ANNOUNCE THAT WE ARE NOW LONDON 
AGENTS FOR 

CUSHCRAFT ANTENNAS 

Come and browse round the latest store in town 
and have a cup of Dave's cocoa or our instant "coffee". 

HAVING TROUBLE BEING HEARD? Why not try one of the'latest Boomer Yagi 18·2dB of forward gain, 15tt 
long, weight Sib. Our price 49.50 

Also, large selection of mobile i antennas- and the new mobile i is now in stock. 

We have a great range of transceivers of the above makes and many other brands to follow. 
Just a few examples: Sommerkamp 100W 767 wayfarer £499 or 

Sommerkamp FT207 £196.00 Sommerkamp 7M24 £16.67 
Sommerkamp N9C charger £7.50 Sommerkamp FT480 £359.00 

Sommerkamp TS280FM 50W £199.00 Sommerkamp TS280LP 10W £169.00 
The rest of the range in stock. TO ARRIVE SHORTL V 9-band FT902 HF Transceiver. 

FULL RANGE OF SWAN in stock. From ATU to 20amp Power Supplies and Mobile HIF Ant. 
Swan Astro 100MX 235W £376.000 Swan Astro 150 235W £552.00 

Swan Astro 102BX 235W £715.00 Swan Linear 1500Z 

THIS EQUIPMENT IS AMERICAN AND WORTHY OF ITS NAME 

DUE IN SHORTLY SWAN ASTRO 103BX 9-Band HF. 

Standard C8800 2mtr Standard C7800 70cms 
Standard CPS02 Power Supply 

YAESU also in stock i.e. FT227RB 

SONY HF RECEIVER in stock: 1kHz- 30MHz and FM 88-108MHz £250.00 

Full range of accessories including keys, plugs, coax cable, SWR Bridges, Power Supplies, 
VHF Stand<..•<.. C.800 monitors, etc. etc. too large to list. 

HITACHI IN-CAR ENTERTAINMENT available, including the CSK303X auto-sound level con­
trol, FM-AM Stereo Cassete Radio, £95.00, and a full range of other models in stock. Videos 
Stereo Radios, Television Atari Video Games (SPACE INVADERS) and also the Sharp talking 
clock. 

NOW ALL UNDER ONE ROOF. This is your East London Ham Centre- make it one. Engineers 
are available on the premises to cater for your needs. We don't only repair the Rigs we sell but if 
you are unfortunate enough to have a breakdown w ill repair others as well. 

*· 

H.P. FACILITIES* ACCESS* BARCLAYCARD Telex: 8953609 LEXTON G 
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ELECTRONIC PRICES SHOWN EXCLUDE VAT WIRRAL MERSEYSIDE L61 6XT P M 
2 ALEXANDER DRIVE, HESWALL 

, • • SERVICES UK CUSTOMERS PLEASE ADD 15% Tel: 001-342 ~-Cables: CRYSTAL. 'BIRKENHEAD. 

CRYSTALS MANUFACTURED 
TO ORDER 

Prices shown are to1 one off co our amateur specs: closer 
tolerances are available. Plea~ ~nd us delalls of your re· 
auirements. 
A Low frequency fundamentals In HC13/ U or HC6/ U 

Adj. tol. :SOppm, Temp. tol . :t100ppm 0 10 •· 70°C 
6 to 19·999kHz £28.12 100 10159·99kHz £9.25 
20 I039·999kHz ( 17.74 160 10 499 ·99kHz £6.19 
40 to 79·999kHt £12.40 SOOto 799 ·99kHz £7.30 
80 to99·999kHz £10.60 
B High lrequancy fundomentuls/overtonas 

Adj. 101. ::20ppm, Temp. IOI. ::30ppm 10 to I 60°C 

tOOO to999·9kHz ffundJ 
•t 1 ·0 to 1 · 499MHz (hmdl 
· + 1·5to2· 599MH> (fundl 
•t2· 610 20·99M Hz flundl 
"93 ·4 to 3· 999MHz (fund) 
o4·0105·999MHz Hund) 
o6·01020·99MHz Hund) 

• 21 to 24· 99M Hz (lundl 
• 25 to 30MHz !fund) 
• 21 1062·99M H>. !30/T) 
• 60to 105MHzl50/ TI 
• 10510125MHz150/ TJ 
125 to 180MHz 10/ TI 
180 to 250MHz tO/ TI 

£9.75 
£10.35 
(4.93 
£4.48 
£6.21 
£4.93 
£4.48 

(6.73 
£8.28 
£4.48 
£5.16 
(7.76 
£7.50 

£12.49 

' Delivery Normolfy 516 weeks !express available) - all other frc· 
qucncies 718 weeks. 
Holders - Low frequencies ~IC 13/ U or HC6/ U depe11dent on 
hequcncy. 
Mid and High frequencies are availabto in HC6/ U. HC18/ U 01 
HC25/ U unless marked t only avallable In HC6/ U or o only 
available HC18/ U and HC25/ U 
HC17/ U !replacement for FT2431 and HC33/ U wire end HC6/UI 
available as per HC6/U above at 30p extra on HC6/ U price. 
Unless othorwiso spoclf lod, fundamentols w ill be supplied 
to 30pf circuit conditions end overtones to sorlos 
resonance. 

CRYSTALS FOR PROFESSIONAL USE 
Wo can supply crystals 10 most commnrci;ll and M IL speciflca· 
tlons. with an express sorvico for thal urgent order. Also for com· 
mercial use, Of) TV or computer crystals. etc. we can supply at 
\/Cry competitive prices. Pleaso send S .A.E. for d etails o r 
telephone between 4.30 7pm and ask for Mr Norcliffo. 

- ----
EXPRESS SERVICE 

Many •YJWS of made· to·ordcr crystals are available on our .. EX· 
PRESS SERVICE'· - wi th delivery of three <lays on 011r c13ss .. A .. 
~rvice. Telephone for details. 

T ERMS : CASH WITH ORDER - MAIL ORDER 
ONLY- S.A.E. WITH ALL ENQUIRIES- PRICES INCLUDE 
P. & P. !BRITISH ISLES) EXCEPT WHERE STATED­
OVERSEAS CHARGED AT COST 

TWO METRE CRYSTALS 

CRYSTAL 
FREQUENCY 
RANGE 
use ITX or 
and HOLDER) 

OUTPUT 
FREQUENCY 

144·4 1433·21 
144·480 
144·800 
144·850 
145•000/ ROT 
145·025/ R1T 
145·055/R2T 
145·975 R3T 
145· 100/ R4T 
145· 125R5T 
145· 150/ R6T 
145· 175/ R7T 
145·200/ RST 
145·300/ S12 
145·350/ S14 
145·400/S16 
145 · 42.~/S17 
145·450/ S18 
145·475/ S 19 
l45·500/ S20 
145· 525/ S21 
145· 550/ S22 
145· 575/ S23 
145· 600/ ROR 
145·625/ R1R 
145·650/ R2R 
145·675/ RJR 
145· 700/ R4R 
145· 725/ RSR 
145·7501R6R 
145· 775/ R7R 
145·800/ RSR 
145·950/ S38 

b e b o e b c e e e c 
e e e o o e e e e e e 
c e o o o c c c c c e 
e e e e e e e o o o o 
a c a c c b b b a a c 
a c a o o b o b e e e 
a c a e e b o b o o c 
a c a o o b o b e e e 
a c a c e b o b e c o 
• c • 0 0 b 0 b c c 0 
o c o o c b o b e o e 
a c o e c b o b c e o 
a c a e e b b b a n c 
e e e e u e e e e e e 
a c o o e e e e e e e 
e e e e e o e e e o e 
e e e e e o e c e o o 
a o a o o b b b a a e 
a e a e o b b b a a o 
a c a c c b b b a a c 
a c a c c b b b a a c 
a c a c c b b b a a c 
a c a c c b b b a a c 
a c a c c b b b a a c 
c o e c e e b e a a c 
e e e c e e b e a a c 
e e e c c e b e a a c 
e o e c c e b o a a c 
e o o c c e b o a a c 
e e e c c e b c a a c 
e e e c c e b o u n c 
o c a c c b b b a a c 
a c e c e c e o a e e 

PRICES: (al ( 1.95. (bl £2.32. lei £2.50. ond lei £4.48. 

AVAILABILITY: lal. lbl and !cl stock Items normally available 
by return !we have over 5000 items in stock) . lei 4/6 weeks no" 
many but ii is quite 1>05Sible wo could supply from stock. B.B. 
F"wwencies as listed above but in ahetna1ive hotdars and/ or non 
stock loadings are available as per code Col. 

ORDERING: When ordering please Quote fll Channel. 121 
Crystallroquencv. 131 Holder. (41 Circuit conditions !load in pf! . If 
you cannot give these, please give make and model of equlpmen1 
and channel or out1>ut frcqvoncv requi,od and wo will advis~ if wo 
have details. 

70cm CRYSTALS 
Due to the much higher mulriplicatlon involved lthree times that 
on 2ml all our stock 70cm crystals aro to much highor toleronces 
than o ur standard rango. 

We arc stocking tho follow111g channels: ABO (434·60/ 433 ·001. 
RB2 (434 · 65/ 433·05), RB4 (434 · 70 / 433· 101 , RB6 
(434·751433· 15) SUS 1433·201. RB10 1434·851433·2.5). RBll 
(434 · 875/ 433 ·2751. RB13 (434 · 925 / 433·3251 . RB 14 
1434· 95/433 ·35). SU18 (433·45). SU201433· 501 - TX & RX for 
use with: PYE UHF Wostmlnster (Wl SUI. UHF Cambridge 
IU10BI, Pockctfono IPF11 ANO UHF PF70 Range. and STORNO 
COL/ COM 662 all at £2.32. For 1he U450L Base Stn we have the 
TX crystals for the abovo channels. The RX crystals !or the 
U450L Ba~ Stn together wi th TX and RX crystals tor any other 
70cm channel leg RB/ SU12 1434 ·901433·30) ATTY, SU16 
1433· 40) SU22 1433·551 otcl lor most UHF oquipmorils arc 
available at £4.48 for crystals up 10 63MHz, and £5.16 for 63 to 
105MHl to ama1eur spec or £5.26 for up to 63MHz and £6.05 for 
63 to 105MH> to the samo closer spec as our stock items. 
Delivery approx 5/6 weeks. 

4m CRYSTALS FOR 70 ·26MHz-HC6/U 
TXS· 7825MHz and RX6· 7466MHz or 29· 7800MHz £2.32 

10·245MHz '"ALTERNATIVE .. 1.F. CRYSTALS- £2.32 For USO 
in Pye and other equipment with 10·7MHz and 455kHz l .F.s to 
get rid of tho '"birdy"' lust above 145·0MHz. In HC6/ U, HC18/ U 
and HC25/ U. 

CRYSTAL SOCKETS- HC6/ U. HC13/ U and HC25/ U flow 
lossl 16p each. 10p P. & P. par order IP & P free ii ordered 
with crystals). 

CDNVERTER/TRANSVERTER CRYSTALS- HC18/ U 
All at £3.00. 38·6666MHz ( 144/ 281. 42MHz 170/281, 58MHz 
( 144/28). 70MHz 1144141. 7tMHz. 1144/ 21 . 96MHz 
f l.296/ 432/ 1441. IOIMHz (4321291, 101· 50MHi 1434/28), 
105·6666MHz fl .2961281and116MHz 1144/281. 

TEST EQUIPMENT FREQUENCY STANDARD CRYSTALS 
200kHz and 455MHt in HC6/ U £3.50 
IOOkHz in HC13/ U and 1M~z In HC6/ U C2.95 
5MHz in HC6/ U and 10MHz and 10·7MHz in HC6/ U 
and HC2.5/U £2.80. 

CRYSTALS FOR 
MICROPROCESSORS 

Please let us know you1 requiremen1s e.g. 4MHz HC18/ U. 
1 off. £2.00; 100 off. £1 .10; 1000 off, 99p; 25,000 off, 50p. 

ANZAC M D-108 
DOUBLE BALANCED MIXER 

5- SOOMHz supplied wl!h full details for only £6.95. 

\liil NORTHERN COMMUNICATIONS 
YAUU AMATEUR * COMMERCIAL * MARINE 
v YAESU e FOK e ATLAS e DENTRON • STANDARD • JAYBEAM e NAG • ASP e SWAN e G-WHIP • MM • COE e SEM 

CUSHCRAFT Power ft Performance ANTENNAS 
ATV3 
ATV5 
A144/7 
A144/ 11 
2148 
A3219 
ARX2 
AR10 
Al0/ 3 
A15/ 3 
/V.0/ 3 
ATB34 

Vertical 10/ 15/ 20 
Vertical 80/ 10m 
7-element 10· 5dB Yagi 144MHz 
11-element 13dB Yagi 144MHz 
14-element 15dB long Yagi 144MHz 
19-element "'Boomer" 16·5dB long Yagi 144MHz 
Ringo Ranger 6dB Vertical 144MHz 
Ringo vertical 10 meires 
3-element Yagi 7·6dB 10 metres 
3-element Yagi 7·6dB 15 metres 
3·elemen1 Yagi 7 ·6dB 20 me1res 
3-band HF Yagi 7·5dB 10115/ 20 metres 

Zl SPECIAL 2 metre 12 element 
ZL 12 13dB gain. 10· 6'" long. Split boom 

Zl SPECIAL 2 metre 8 element 
2ZL8 9dB gain, only 6' O" long. Splil boom 
Prices include VAT. ·carriage e)(tre. (al [1.50 fb) Q.50 (cJ C3.50 

!al £35.40 
lb) £76.00 
(al £24.95 
{b) £27.85 
lol £45.00 
{c) £64.00 
(a) £26.50 
(al £22.00 
(b) £52.00 
lb) £72.00 
(c) £139.75 
(• ) £235.75 

(8) £28.75 

(al £17.25 

NEW! WIDE BAND ANTENNA- NORCONE 
The new NORCONE DISC 512 is a wide band unity gain antenna, specially 
developed for coverage of 66MHz- 512MHz. An ideal panner for the BEARCAT 
and other scanning monitor receivers. It may also be used for t·ransmission; full 
coverage of 70, 144 and 432MHz amateur bands and aircraft, marine and public 
services. (a) £24.95 

Swsi 100MX HF Transceiver-Now at a price you can afford 
80-lO·metre Solid State, compact HF rig for mobile and fixed operation. 235 
wans input. Send for details of this amazing rig I 
Mains PSU also available. 

FOK- Multi 700EX ft 750EX 
In the very best traditions of FOK the new M700EX (2m FM 25 watts) and 
M750EX 12m Multimode Mobile SSB/ FM) are here to offer you the very best in 
2-rnetre operating al economic prices. If you like the Multi 700E then you"ll love 
the EX version! The new M750EX will make it possible to w ork 1he SSB DX. 
without breaking the bank! Contac1 us for details. 
M700EX £199.00: M750 £299.00. 

303 CLAREM OUNT ROAD, HA LIFAX HX3 6AW, W EST YORKSHIRE 
VISIT OUR SHOWROOM- Tuesday to Saturday inclusive 9.45am-5.30pm 

Telephone: (0422) 40792- 24-hour answering service G3UGF 
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STEPHENS-JAMES LIMITED 

- . -- .. ··-· . . • TRIO R-1000 --------- --· ---
TRIO TS-830S 

TRIO PRICES 
Full Range of 
Accessories Available 

AT130 
TS830S 
TS130S 
TR2300 

rn.89 
£639.52 
£491 .00 
£166.75 

AT230 
TS120V 
TS130V 
TR2400 

£106.72 
£347.30 
£404.34 
£198.95 

ROCKWELL/COLLINS PRO-MARK KWM-380TRANSCEIVER 
Frequency Range: 1 ·6 to 30MHz tunable in IOHz steps l0·5 to 1 ·6MHz at reduced sensi tivity) 
Transmit: SSB·CW 160 through 10m Amateur Bands. AM on receiver mode 
Power: 240V AC or 12- 15V DC. Power output 100 wau PEP Nominal 
Size: 15! · wide. 6!" high, 18" deep. 501bs. PRICE £1.897.60 inc VAT 

SECONDHAND EQUIPMENT 
W e carry a good range of secondhand equipment and we shall be pleased to send you details on 
receipt o f an SAE. Good c lean equipment wanted and purchased for cash, o r we can sell your 
unwanted equipment on a commission basis. PLEASE NOTE DUE TO POSTAL CHARGES 
BEING INCREASED ALL ENQUIRIES MUST INCLUDE SAE. WE REGRET WE CANNOT 
SEND ANY INFORMATION FREE OF POST. 

YAESU 
FRG7 R0<:1tiver 
DRAKE 

£189.00 

TR? Transceivor and AC PSU £1.242.00 
MN7 Antonno Matching Unit £124.20 
R7 General coverage re<:eiver £989.00 
Other Droke equipment available to order, 
S.T.E. MILAN 
AA 1 Audio Modulo 
AR20 C.C. FM Receiver 
AG10 Tone Bu~t unit 
STABILISED POWER SUPPLIES 
Model 12510- tSVSA 
Model 12t0/110A 13·5V 
Model 156S4-15V6ATwinMetor 
Modol 1210$ 4 20V l OA Twin Meter 
Modol 1Z10 13·5V 20A 
Maximum ra1in95 quoted. 
M ICROWAVE MODULES 
MMC144/ 28Lo 2m Converter 
MMC432/ 28S 70cm Convener 
MMC432/ 144$ 70cm Converter 
MMC1296/2823cm Convener 
MMC 1296/ 144 23cm Converter 
MMV129623cm Tripler 
MMOOS0/ 500 500MH• Freq. Coonter 
MMT432/ 28S 70cm Transverter 
MMT432/144R 70cm Transvenor 
MMT144/ 282m Transvenar 
MMA 144 2m Preamp 
MML14411002m Unoar Amplifier 
MML144/25 2m Linear Amplifior 
TRANSCEIVERS ANO RECEIVERS 

£4.96 
£50.00 

£4.50 

£28.00 
£65.00 
£40.00 
£88.00 
£95.00 

£24.16 
£29.90 
£29.90 
£32.00 
£24.15 
£39.50 
£69.00 

£136.75 
Ct73.50 
£90.75 
[14.90 

£t42.60 
£48.30 

SRX30 Solid State Receiver £158.00 
Sky ACJ> aircraft band hand held recei~r C4S.OO 

RADIO COMMUNICATION February 1981 

RS t2 Alrcroft Band Scanning Receiver 
Digital Flight Scan Airband Receiver 
SR9 2m FM Receiver 
FOK TM56B FM Scanning Receiver 
AMR217B 2m Scanning Receiver 
Bwrcat 220FB Scanning Recoivor 
Standard C89:Xl FM Transceiver 
AR22 2m Hand held Receiver 
SX200 Scanning Recoivor 
HY·GAIN 
12AVO 10 15· 20m Vertical Antenna 
14VO/WB 10-15-20-40m Vonical 
18AVT5WB 10- 15-20-40-00m Vertical 
VARIOUS ANTENNA 

£138.00 
£230.00 

£46.00 
£109.00 
£120.75 
£258.75 
£252.00 

£85.00 
£239.00 

£43.13 
£60.38 
£87.40 

HF5venic8110.throvgh90m £41.40 
Oiscone 5 Antenna ~MHt £36.80 
C4X t0- 15·20m vonicol £46.00 
HO· l MiniboamTribandor £96.76 
Complete rang<i of JAYBEAM HF AND VHF·UHF 
Antonnu. send 15p tor catalogue and price 11$1. 
G·WHIP. Mobile Antenna Range 
Tri~nder Helical 10- 15-20m 
LF Coils for above 
LF Telescopic for coils 
Standard Basomount 
MultiMobilo 10· t5-20m 
Coils for above 
Extondarod 
Fiexlwhip lOm 
Coils for above 
FOK 
Mul1i 700EX Transceivo1 
Multi750 T1onscoivor 
Palm 2 Ponobto Transceiver 

£23.00 
£6.56 
£3.00 
( 4.20 

£26.46 
£6.56 

£10.93 
£16.00 

£6.56 

£199.00 
£290.00 

£89.00 

TRIO TS-130$ 

AT200 
DM801 
TL922 
TS770E 

£82.80 
£51 .75 

£595.70 
£730.25 

TR7800 
TR9000 
R820 
TS180S 

£268.00 
£345.00 
£690.00 
£679.60 

NRD-515 RECEIVER 

For the discerning DXER comes the modern NR0-515 general 
coverage receiver • Full ol .all performance advantages o ffered by 
any receiver • All modes of operation PLL Digital VFO • Solid 
state • Up conversion tYPe double conversion • Frequency 
coverage IOOkHz to 30MHz • LF/ MF bands below 1 ·6MHz are 
clearly receivable through the use of a filter / tuned circuit • Band 
Pass tuning • Noise Blanker • RIA • Attentuator • AGC • 
Recording terminal • Mute terminal, etc which permits operation 
with the NSD-505 transmitter or ant transmiuer • Optional : 
speaker, memory unit, cw filter available. PRICE: £948.75 inc VAT 

Shop Hours: Mon to Fri 9.30am to 5.30pm 
Saturday 9.30am to 4 .30pm ACCESS and Batclaycard facilities 
HP terms arranged. Part exchanges always welcome 
We are located on the A'5'/4. Turn at the Greyhound Motel on the 
A580 (East Lanes Road) and we are about !-mile on right. No 
parking problems at any time. 

STEPHENS-JAMES 
LIMITED 

47 WARRINGTON ROAD 
LEIGH WN7 3EA 

ENGLAND 
Telephone (0942) 676790 
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Complete coverage of radio 
communication technique~, construction 
and operation plus regular reports on 
new developments and products in the 
radio and electronics field . 

BRAND NEW COMPONENTS BY RETURN OF POST 
VAT lnclualve. Postage 15p (Free over £5). List Froo 

HIGl:I STABILITY RESISTORS 5% Tolerance 
}Wcorbonfilm E12serios IR to !OMO. (E24 aorios to 6M21 1p 
Mtnal Fllm}W&lW IOR to2M2& 1W 10R t.o 10MO E12Series. 2p 
CA.PACITORS 
Mullerd Submlnlatur• Ceramic Plate capaclto'11 100V E12 Serlea 
2% H!pf to47pf 3p. 2% 56pf to330pf 4p. 10% 390pf to4700pf 4p 
Pleta Ceramic CaP11clto'11 liOV working for vertlcal mount.Ing 
E12Seriesfrom 22pf to 1000pf then E688fies lk 5pf to47k pf. Jp 
Miniature PolyHtar capaclto'11 '1BN working for vertical mounting 
•01, ·015, ·022, ·033,"·047, ·068 4p. 0· 1 6p. 0 · 15 & 0·22 8p 
0·33&0·47 8p. O·li8(63Vl11p. 1·0 15p. 1·5 20p, 2·2 22p 

ELECTIIOLYTICS Wlra Ended (Mfd1/Voltsl 
· 47 /00 6p 10/60 6p 47/ 16 8p 100/ 25 7p 220125 8p 
1 •0/00 6p 22/ 16 8p 47/25 8p 100/00 8p 220/ 00 10p 
2·2/ 00 6p 22/25 8p 47/00 8p 100/ 16 7p 470/ 16 11p 
4·7 / 00 6p 22/00 8p 100116 7p 220/ 16 8p 470/ 25 11p 
TAG-ENDED CANS: 3300/ 25 20p. 4700/16 2&p. 2500 + 2500/63 £1.00. 

470/ 40 18p 
1000/ 15 16p 
1000/ 25 18p 
1000/ 40 3llp 

TANTALUM BEAD ELECTROLYTICS Submlnlature vertical Mounting (Mfd1/Volt1l 
0• 1/ 36 14p 2·2/36 115p 15/ 16 20p 22116 30p 47/ 16 80p 

0 ·22/36 14p 4·7/ 6 14p 15/ 25 36p 22/ 25 36p 68/ 3 30p 
0·47/36 14p 4•7/ 'Jj) 15p 22/6 20p 33/10 30p 100/3 3llp 

1 ·0/ 36 14p 10/25 29p 22/ 10 2&p 47/ 6 30p 220/16 £1 .20 
POLYSTYRENE Capaclto'11 83V working E12 Serf et Long Axial Wlre1 
10pf to820pf 3p lkpf to 10f<pf 4p 12kpf 6p 
TRANSISTORS 
8C1G7/6/9 10p BC547C/ 6C/ 9C 7p 8C212L 8p BFY00/ 51 /52 18p BFX88 2&p 
BC147/ 6/9 10p 8C557C/ 58C/9C 7p BC70 15p 2N2926 7p BSX19&20 15p 
BC157/8/9 10p BC182L, 184L 8p 8F195&7 10p 2N3055 60p 80135&6 2&p 
8 pin l.c·a. 74118p 56624p Holders8pln9p 14pin12p 16pin14p 
DIODES (p.l.v./amptl 
75/ 25mA 1N4148 2p 800/ tA 1N4006 8p 400/ JA 1N5404 14p 115/ 15mAOA91 Sp 
100/ IA 1N4002 4p 1000/ IA 1N4007 7p 60/ 1·5eS1M1 5p 100/ IABrldge 25p 
400/ IA 1N4004 6p 1200/IA BY127 10p 30/45mAOA90 8p 30/IOOmA AAY32 12p 
Zener Diodes E24 series 400mW. 3V3 to 33V 8p. 1 watt 3V9 10 33V 12p 
Ugh1 Emitting Diodes 3 & 5mm. Red 10p, Green & Yollow 14p, 
Fuses 20mm glass IOOmA 10 SA. a.Blow 3p. A /Surge 6p. Holda~ 5p. lp.c. or chassis) 

The C.R.~ Co, 127 Oiesterfield Rd,-~ S8 ORN. Tel:.57771 

PACKER COMMUNICATIONS 
From ne1tt month our popular VHF wavemate'11 will be avellable again 

WM·2for 2m 130-JOOMHz Hncludos that vital 288MHzJ . .••..•••.• £20.85 
WM·7for 70cm 400-900MHz !the ONLYono we knowofl .•.••. . • £23.65 
WM-4 for 4m 66-IOOMHz !for 4m pmr and airband) .. .. ... . ...... (21 .55 

Ramt1mbtlr your liconco condirions, you MIJST hov11 ono to btl logo/ 
Poat and packing on single ordors Cl . 15 

SPECIAL OFFERll To mark our relurn to tho amateur market 
Any two wavemetors C39.95, all throe C59.85 inc p&p 

Send for details IA4 SAE please I of all our producis for tho dl&<:ernlng amateur. including our 
new professional VHF-UHF racoiving system. This will allow coverage of 30· 500MHz on a 
standard HF Rx lsuch as FRG·71 with $58/ RTTY 01c, no1 jus1 1he AM and FM of 1he 
·scanners'. 70cm A TV roceptlon is also possible. 
Wo are introducing a full range of TVl / BCI filte~ for aorials, mains cables and speaker loads. 
BRIDGE END BARN, SOUTERGATE. KIRKBY-IN-FURNESS. CUMBRIA LA17 7TW 

TELECOM I D[!QQMJ 
RECEIVERS: 
FRG7 
FRG70 
FRG7000 
SANYO 
R1000 
P.S .U.: 

£199.00 
235.00 
327.00 
204.00 
295.00 

13·8V@3/7A 17.50 
13·8V@ 5/7A 27.50 

PLUS: CABLES, PLUGS, 
SOCKETS, AERIALS, 
MOBILE WHIPS ETC. 

IC255E 
IC260E 
IC215E 
IC202S 
IC2E 
IC200E 

£256.00 
399.00 
149.00 
169.00 
159.00 
250.00 

IC211E 
IC251E 
IC245E 
IC·BC30 
IC-3PE 

£460.00 
479.00 
326.00 

34.00 
59.00 

ACCESS/ BARCLAYCARD/ HP 
Callers Welcome Mon/Sat. 

6 NEW STREET, BARNSLEY, YORKS. 
PHONE: 0226 5031 

William Munro (lnvergordon) Limited 
100 High Street, lnvergordon, Ross-shire IV18 ODN 
Ouallty crystals for 2 meters HC26/U £1.66 each incl . VAT. 

SO TX 12· 0833 RX 44·7666 R4 TX 12·0916 RX 45·0000 
S23 TX 12· 1312 RX 44·9583 R5 TX 12·0937 RX 45·0083 
RO TX 12·0833 RX 44·9666 RB TX 12·0958 RX 45·0166 
R3 TX 12'<1895 RX 44·9916 R7 TX 12·0979 RX 45·0250 
RS TX 12· 1000 RX 45·0333 R9 TX 12· 1020 RX 45·4166 

VALVES EL84/6B05 70p each incl. VAT EF184/6EJ7 80p each incl. VAT 
Please add 20p for post and packing for any quantity. 
SADELTA MICS Fitted pra-amp and Audio Processor with two meters. 
£35 including VAT and delivery. 

Tel : 0349 852351 Access Barclaycard Telex: 75265 
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SOTA COMMUNICATION SYSTEMS LTD 
24-26 CHILDWALL LANE, BOWRING PARK, LIVERPOOL L 14 STX, ENGLAND 

Tel: 061-480 5770 Hours 9am-6pm M onday to Saturday Telex: 628702SOTA G 

RADIO CONSULTANTS, SUPPLIERS AND MANUFACTURERS 

THE EQUIPMENT FOR THE SERIOUS OPERATOR 
Following the success of our equipment in the USA we have increased production and can 

now offer our equipment for quantity sale on the UK market 

BARCLAYCARD All EQUIPMENT GUARANTEED FOR 12 MONTHS ACCESS 

100 WATT 144MHz BASE STATION 
LINEAR/ PREAM PLIFIER 

• Drive lOW 
• RF output 100W 
• RX Preamp 1 ·5d8 NF 
• Galr1 IRX} 12dB 
• AC power supply 

built in 

Pnce £170.00 + VAT 
(£195.50) 

1,296MHz LINEAR TRANSVERTER 

* l.F. 28MHzor 144MHz 
• 12V operation 
• Drive SmW to SOOmW 
• RF output 2·SW to 3W 
* RX NF < 3·5d8 

Price £140·00 + VAT 
(£161 ·00) 

LUNAR 
WE ARE THE OFFICIA L IMPORTERS AND 
DISTRIBUTORS FOR LUNAR EQUIPMENT 

2M10-80P linear C120 + VAT 
2M30-160Plinear C160 + VAT 
HF3-100L2 linear C120 + VAT 
PA28 preamp £20 + VAT 
PA144preamp £20 + VAT 
PA1144 preamp £28 + VAT 
PA432-2 preamp £22 +VAT 
PAE432·5 preamp I EM El £40 -1 VAT 

SAE W ITH ALL ENQUIRIES PLEASE 

VALVES VALVES 

PLEASE 
CONTACT 
us 
FOR 
FURTHER 
DETAILS 

VALVES 
Tho following vellleS in matched pair$ 6JS6/ C, 6K06. 6JB6/A. 6L06. 6HF5. 6t46A. 6t466. 
YES tho 6JS6/ C is Japanese and wort<s In the ntOI . Most amateur radio valves Including 
difficult to obtain rypes EX STOCK. Quotations without obligation. II we don"t stock your 
IYPO we may be oblo to impon for you, PLEASE ENQUIRE. REMEMBER ovor 200 types EX 
STOCK. Sae lor list. "Phone for assistanoo ro rypo• suhoblo for your equipmont. USA end 
Jop manufocturo of POPUiar types avnllablo. 

DON'T DELAY 'PHONE TODAY 0204 54165, G4AZM 
Wilson, 20 Croft Gate, Harwood, Bolton BL2 3JJ 

AIRCOM of Abergavenny GW4EtN 

for SOMMERKAMP in Wales and Border Counties 
• Stodcilt for Microwllve ~ ~ r111g1 of .llyfMn ..-. cable. nrtltors & 
1CC8SSD1 ies• Mollie llltenna by TAL with the new PCB i-t-neet, smst & effective. 

Shop open six days. Mail order. Access and Barclaycard welcome. 
22 Brecon Road, Abergavenny, Gwent N P7 5UG. ' Phone 2566 
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100 WATT 144MHz MOBILE 
LINEAR AMPLIFIER 

• 12V operation 
• Drive lOW 
* RF output lOOW 
• Linear or Class C 

operation 
• Manual or RF keying 

Price £100+ VAT 
((115.00) 

50 WATT 432MHz LINEAR A MPLIFIER 

* 12V operation 
• Drive 10W 
* RF output SOW 
* Other features os abovo 

Price CTS.00 -1 VAT 
(£86.25} 

432MHz LINEAR TRANSVERTER 
* 1.F. 28MHz 
* 432 to 436MHz 
* Drive SmW to SOOmW 
• RF output lBW 
* RX NF < 2·0d8 

Price (140.00 ~ VAT 
(£161.00) 

100 WATT 144MHz 
MOBILE LINEAR/ PREAMP 
£120.00 PLUS VAT (£138.00) 

TRADE A ND EXPORT ENQUIRIES WELCOME 

PLEASE MENTION 'RADIO COMMUNICATION' 
WHEN REPLYING TO ADVERTISEM ENTS 

MODULAR ELECTRONICS 95 H91 St, s..y, W. Sussex P02000L Selley (02436112916 
S.S .M. RF Power Trenslotore. Spoclollat RF componentt . Low nolae Oevlcea. 
2N3866 98p. 2N4427 (1 .06. 2N3553£1.17. 2N5913 £1.61. 2N6080 £4.n. 2NG081 £7.94. 2N6062 
£8.93. 2N6084 £12.66. 2N5690 £6.33. 2N6691 £7.94. 2N5944 £6.79. 2N5945 £8.SJ. 2N6946 
£10.93. 2N5914 £4.60. SD1127 £2.42. SDl 143£6.90. 501416£24.15. S01019£1B.40. $01135 
Cti.20. SOl136 a .n . SOI088 £18.40. SO t089 £25.30. SD1434 £26.46. S01477 £28.75. so 
Devices cover 4 to IOOw out. Ex Equip RF. 2N5070 £2.60. 2N3632 £2.60. Low noise Small Signal 
BFR90 £2.82. BFR91 £3.45. 6FR34a £2.25. TP491£3.88.40673 92j>. 3N204 £1.56. BF900 Cl .30. 
8FY90 £1 .15. en66 ~.59. S0201 £2.46. $0306 £2.60. 2N918 60p. 2N5179 82p. 6F115 50p. 
8 F180 60p. ST21l09 2N2369/ BSX2030p. ZS276 1.So 600v 12p. 400v 2.SoBr 50p. H.P. Diodes 
S082.2800 C1 .10. 2835 98p. 3010 98o. Ant Relays 12v £8.57. PTFE Sheet JOcm Sq £2.30. XU F~t 
10· 7MH2 251cHz £8.06. Trimme<s. Tet1or 1()pf 33p. PTFE Fiim 9pf 0< 18pf 28p. 25pf 15p. BNC 
Plug 70p. BNC S /H sock 69p. 4h Sock 63p. 600MHz - t01.c. MC12013p C11 .50. BF900pu1amp 
11 441 £8.06. BFR34a pro/a 14321 £8.62. Ferrites FXll 156p. FX189813p. FX2049 12p. Heaisink 
6M1 6" £1.90. 4• £1.25. TBAl20 1.F l/C 82p. Modules. RF Amp W1th C /0 . CPM1 5·2 
I · Sw = 15w £27.03. CPM2S.3 Jw• 20w (28.46 . Send for detail$. RF amps SO In /out no CIO. 
PM2-100·4w a 10w£18.60. PM2· IS I ·5w• 15w £19.60. PM2·253w~ 20w£21 .00. RF Amps SO 
In/ out no C/ O. PM70·10t · 7w ~ 10w f4321 £21.60. PM70-4 0 · 4w • 4w (19.60. 
All Prices Inc VAT at 15% Add 50p Post end Packing. Sao with enquiries. 
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From the World-Record JOYSTICK people! 

A REVOLUTIONARY ANTENNA 
THEY CALLED "IMPOSSIBLE" 

THE JOYFRAME 
(Patent Applied for) 

A mateur Bands 3·5-30MHz. 
The ultillllltO in small package. poor OTH, versatile antennas. Comes in easily 
assembled package which makes up to a 21 x 21 x 21 !Inches) triangle. The unit 
JUST STANDS ON TOP OF TX / RXI Two knob control - and is rotated by hand 
ror direcrivity on 80m. Is omni-directional on higher freq.'s and ror many SW BC 
stations. Incredible low angle radiation. Tested et 2 watts (only) CW at our 
works- world wide contacts! "Soak test'' with G2VF using only 30 watts has 
satisfyingly filled his Jog with world wide oso·s. Loop TRANSMISSION nerfor· 
mance with such a small unit has. we believe, never been seriously contemplated 
before, but rather written off as " impossible". Years of research from the firm that 
produced the JOYSTICK VFA and related systems now otters the JOY FRAME to 
the amateur fraternity and Is the answer to the "maidens prayer" to everyone with 
a space problem. All the benefits of JOYSTICK products: substantially harmonic· 
free, low angle. efficiency, compact . 

COMPLETE J OYFRAM E (incl. ATU) £60.00 
{or write- 14p- or phone for literature) 

I WOOD & DOUGLAS I 
PROJECT CODE ASS'MBL'D KIT 

70cms FM TCVR (O• SWI TX 70FM05T 25.95 17.80 
RX 70FM05R 47.25 38.50 

70c:ms Mu11i-channel TX 70MC06T 18.10 ll .30 
RX 70MCOOR 26.05 18.60 

70cms FM Package (70FMO$TR i MCI 70PAC 110.00 82.00 
70cms Power Amps O · 05 IW 70FM1 11.25 6.25 

0·5 3W 70FM3 16.80 11.80 
0·5 SW 70FM5 17.40 12.75 
0 ·5 IOW 70FM10 29.35 20.90 
3·0 IOW 70FM1013 18.80 13.95 

70cms Pro ·Amp !BiPOlar) 70PA2 6.55 5.10 
70cms Pre·Amp IMOSFET/ 70PA3 7.25 6.10 
70cms Pro·Arnµf Power Amp 70PAJFMIO 39.80 30.80 
2M FM TCVR 11 ·SWI TX 144FM2T 30.25 21.15 

RX 144FM2R 49.80 40.70 
2M Synth TX SY2T 23.10 17.25 
2M SynthesiS-Or Mk II IMSY25B 69.70 50.95 
2M FM Pac~age IRX I TX ., Synthl 144PAC 135.00 102.00 
2M Synth M~ t Adaptor SY25P8 10.50 8.25 
2M Synih Mk II 70cms Adaptor SY25S70 5.95 3.65 
2M Synth Scannor PROSCANl 20. 10 14.75 
2M Synth Di•Plav 12 pebsl DtSP112 20.15 15.80 

Al)ove is o b11el list1i1g of the cu,,ent product 111nga 11s lull kits. These c:onnor bfJ spl/t tmd sold 1i1 
compane.m parts. We do /Jave. llow1.t11e.r. many components that are h111d w get for thtJ avfl!agf! 
amatow wluch include 23Cm$ pri:!·flmp boards hml devrces IN£645.15J, d11N:iJs t boxes. chip 
rvsmors 15/H ond 1()(11;1!. PTFE ftimmer$, M11/latd thick film nmp//fiers I OM335. OM3611 ere. A 
Iorgo SAE IA4 s/zeJ w111 brm!) you the latest fists and nO'W prolects. The 1ange is constom/y ex· 
ponding and iris worth giving o co/111 you hove 8 simple query on TAOLEY 1073561 5324 or 
BASINGSTOKE 102561 24611 during evenings ondwaekonds. The above prices include VAT ar 

A. WOOD. G4EEE 

GWM RADIO LTD All pric&S Include 
VAT and pos1fcarrlege 

PYE BANTAM LB AM 3channel. ctothcose. norial and miko, £30. Used batteries AMO< FM 
£6. AC cha1gcrs for three batteries £15. POCKETFONES PFl Tx and Rx with corcuits etc . 
£21.25, Car adaptor, <eceivor plugs in, battOIV is ch<irged and output taken into 3 Watt 
amplifior. n•'<l<ls 3 Ohm speaker. 1:8.60. Re·chargeal>le batteries, £5.50 pair. Chargers tor 12 of 
each batte1y £17. RADIO ALERT chargers AT00022/2, now. for 9v batteries. Charges at 
SmA from AC. CS.50. PF2FMB to r 150 MHz. with two batte•ies, £75. New VARTA IQ• 

chargeable batteries. 12v 400 mAt1, £3.50 and 9v 7.25 mAh, £2 . . Also new A LC AD 12v 2· 5Ah, 
last tow at £8. AVO mocfol 7 Mk 2 with Powe• Fac tor scale. Ex·Ministrv fully overhauled with 
case and Jap leads, £31. AtRLITE 62 head and m1ko se1s. earpieces tested, £15 . 

RECEIVERS. MARCONI ATALANTA, 15 kcfs to 28 Meis AC Supply fitted, £115 0< c lean 
and complete ns from Ship with 115v DC supply, £75. COLLECTED ONLY, EDDYSTONE 
730/4, 400 kc f s ro 30 Mc/ s. " As now" cond111on and u nrepootoblo at £185 or used, and 
s traight from Ministry, c lean and complete. not tostod, £85. MARCONI KESTREL 3 MARINE 
200 kc l s to 4·5 Mei s, 12i24v DC solid state, with circuit, £45. 840D !the rnin1nturo valve 
type) £90. Subsrnmiol reduction on Receivers ii collected (Except Atolnnwl . 

Something for tho family, genuine French BOU LES sets, 8 Boule• and Jae~ for £4. 

c.n.ve dtqa .. 1ar fr9nl ..i - ot!ly. r-: c.ti .,;m ors. 
40 42 PORTLAND ROAD, WORTHING. SUSSEX 
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Ea1y daWl(I w--, 
Telephone 34897 

TRANSCEIVERS ETC. 
We reckon we're offering the 

LOWEST Y AESU 
PRICES!!! 
Try phoning us for your PERSONALISED quote with or without 
Partridge antennas. For example : • FT101ZD- only £559 
e FT901DM-only £795 e ffiB - only £395. 

trtw~h 1!1 JUST TELEPHONE 
YOUR CARD NUMBER 
0843 62535 tExt. 61 Aher olllce hours 0843 
62839 or send 14p stamp tor FREE tlte raturo, 
Pticcs couuct m; ill ptcss NOTt:: our prices 
nrc always INCLUSIVE ot VAT. corroagq 
Prompt so1v1co too, goods ui;uattv ch:a.spm 
ched WITHIN 4R HOUR S! 
6. Partridge House. 
Prospect Road . Broadstairs. Kent CTIO lLD 
!Callers by appoint ment ) 

9 HILLCREST, TADLEY ~ BASINGSTOKE, HANTS RG26 6JB 

PROJECT CODE ASS'M BL'D KIT 

2M Power Amps 1·5 lOW 144FMIOA 16.15 12.45 
144FM tOA with full c f o 1MFM 10B 28.90 22.90 
2M Lincor Amps 1 ·SW tow 144LIN10A 23.35 17.66 
144LIN 10A with full Clo 144LIN10B 30.45 24.55 
2M Pre-Amp !3SK88/ BF981) 144PA3 7.50 6 .25 
2M Pro·Amp 13N204l 144PA2 7.35 6.07 
Toneburst TB2 6.05 3.10 
Piptono 112V PTII PT! 6.50 3.40 
Piptone ISohd State PIT) PT2 6.66 3.45 
Piptone 'K' Genorator PTKl 7,85 5 .60 
Regulotor REG1 5.95 3.70 
Solid State Relay t2MI SSRI 4.85 3.16 
Solid State Relay (70cmsl SSR2 4.90 3.22 
Microphone Pro·Amp MPAI 5.15 2.50 
Noise Filter SLFl 5.10 3.90 
ReflectometCt SWR I 5.60 4.55 
CW Filto• tAudiol CWFl 5.85 4.25 
Filress f 144. 433. 384MHzl BP Fl 4.85 2.85 
Pin Switches I 144. 433MHll PSl 6.20 5.10 
TVI Filte1 70FIGP 3.95 3.05 
MlcrO\vave Drive Source MD05T 28.35 19.25 
Microvvavo Odvef PA 10W MDlOPA 29.35 20.90 

the cum1nr ttilo. Pleau include 60p on your total order for posr end pocking. Tho kits include all 
pcb components except crystals unless stotod otherwise. Suitable boxes ond oxtemal hordware 
is nor supplied in rhe kir bur so""' suitable stock is hold. Any i<fr purchosod f1om tho rongo wi7/ 
be gladly serviced bvr o £2.50 covor charge would bo opptociorcd on forger items. All i toms in kir 
form aro usually ex-stock either vvit/J us or our wlly agent .J. Birkett ol L/nco/n. AS$1Jmblod items 
unless stock wr11 be 10 14 days from receipt of order. and will be tesred and &lignlHI to speciliClJ· 
tion. 

M . P. TELKM AN. GBOCA 

PLEASE MENTION 'RADIO COMMUNICATION' 
WHEN REPLYING TO ADVERTISEMENTS 

ROBOT 18001 SUPER TERMINAL 
THE FIRST 
INTEGRATED 
RTIY. ASCII , 
M ORSE. SSTV. 
TERMINAL 

AERO & GENERAL SUPPLIES 
lkildi1g 33, East Midlnls Ai-port, Castle Dooington. Darby. Tel: (0332) 812446 
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ffillCROWAVE mo·DUlES LTD 

FEATURES INCLUDE: 
* 10WATTS RF OUTPUT 
* HIGHLY SENSITIVE 

RECEIVE CONVERTER 
* LINEAR, ALL· MODE 

OPERATION 
* AF VOX CHANGEOVER 

This 10 wan linear transvener will ollow 28MHz 
transceivers to be used at 144MHz. h is a complete device 
and requires only o 12 volt DC supply f2·5 ompsl and a 
suilable 2 me1re aerial to enable full operation. It covers 
144- 146MHz, cor1osponding to 28 30MHz input. from the 
drive source, and will accep1 all modes ol opera1ion. 

This dcvico ls lntonded to provide mobilo or fixed station 
performance lrom any of the popular hand-portable 2 
meuo transceivers leg, TR2300, TA2400, IC2E, IC202 e1c. 
Whon usOO in conjunction wi1h such equipment , 1his 
ampli!ier will produce: 

25 watts ou1put for 3 watts input 
10 wans output for 1 w an input 

Tho inclusion of a low noise receive preamplifior will also 
lmp<ovo rec·eption, 

2 FOR 81?? 
2 METRE ULTRA LOW· NOISE RF SWITCHED 

PREAM PLIFIER 

v 

Power gain: 1 S<IB 
Overall noise figure: Bener 
than 1·3dB 
RF cooncc·1ors: 50ohm 
BNC 
Powor requirements: 12·5 
volts al 75mA 

This htghly vcrs.otllo modulo will improvo 1ho receivo per· 
fo1mance ot any existing 2 metre equipment. It may be left 
in the aerial lead at an times. and has a through power 
capability of 100 wans. Also, should 1hc DC supply lail 10 
the ynit, a straight through connection is made, so makfng 
1he unit fail·safe. 

FEATURES INCLUDE: 
* LINEAR, AU·MODE 

OPERATION 
* 40WATT$ OUT FOR 10 

WATTS IN 
* RF VOX CHANGEOVER 
* LOW NOISE RECEIVE 

PREAMPLIFIER 
* SUPPLIED WITH ALL 

CONNECTORS 

Gain: 30clB 
Noise tloure : Senor than 
2·5<18 
Power requiromonis: 12· 5 
volts a1 50mA 

This convener will allow reception of tho popular 2 mo1r-0 
band. on anv good HF receiver which covers ?.8·30MHz 
leg. TRIO A1000, YAESU FRG7, FRG7700 01c) . By con• 
noctlng 11 to the aerial socke1 of the receiver. and by con· 
noctlng a suitable 2 meue aerial 10 1hc input ol 1ho con· 
vertor, reception of 1he lull 2 metre ~nd ls possiblo by 
tuning 28- 30MHz. 

FEATURES INCLUDE: 
* IOOWATTS RF 

OUTPUT 
* AF VOX CHANGEOVER 
* LINEAR ALL·MODE 

OPERATION 
* SUPPLIED WITH ALL 

CONNECTORS 

This unit wm provide a 10dB incrcosc In transmit power, 
from 1 watt to 12 wans. It is ideal for fixed s1a1ion use. or 
oltornatively rnay bo usod In a moblle situation. 

ALSO AVAILABLE WITH LOW NOISE RECEIVE 
PREAMP AT NO EXTRA COST - MML 144/ IOOP 

N .B. This ve13ion does no1 have o strafgh11hrough mode. 

MICROWAVE MODLJLES 
HOURS: 

BROOKFIELD DRIVE, AINTREE. LIVERPOOL L9 7AN, ENGLAND 
Telephone: 051 -523 4011 Telex : 628608 MICRO G 

MONDAY- FRIDAY 
9-12.30. 1-4.30 

WELCOME CALLERS ARE WELCOME. PLEASE T~,LEPHONE FIRST 

24 MEADOW RISE M K ELECTRONICS. TIFFIELD NORTHANTS 

OIGITREX 600MHz 8 digi1 frequency coun1er 
OIGITREX 1250MHz 8 digit frequency counter 
DIGITREX wide band pre-amp 2- 200MHt 
DIGITREX wide band pre-amp 60-600MHz 
DlGITREX low frequency pre-amp for above counters 

£54.00 incVAT. 
£74.00 inc VAT. 
( 12.50 inc VAT. 
( 12.50incVAT. 
£10.25 incVAT. 

NEWll AZDEN 2m FM mobile. Fully synthesized. All channel scan. 6 memories 
plus scan. 5W 25W Up-down on Mike. £200.00 inc VAT 

TRIO NEW MODELS TS830S £625.00 inc VAT. TS520SE £428.00 inc VAT 
TS 130V £385 inc VAT. TS9000 £342.00 inc VAT. 
TS 130S £485 inc VAT. 

ICOM IC720 ! including power supply £699.00 inc VAT. 
"Phone for details or Access. After 6pm evening, or all weekends (0327 50292) 

RADIO COMMUNICATION February 198 1 

TANGERINE 
A BRITISH COMPUTER - see It at our SHOP 

Micromn 65 kit 
Micro tan 65 assembled 
Tenex (min. confg) kit 
Tenex Cm in. confg} assem 
Expanded Tanex Kit 
Expanded Tanex asemb. 
20.way Keypad 
Full ASCII keyboard 

£79.35 lOK M fcrosofl BASIC In Eprom 
£90.86 X-Bug 
[49.95 Tanram !min. confgl asscmb 
[ 60.95 Tanram expanded asscmb. 

[122.47 Mini·Mother llourd 
£134.00 M ini·Rack with Power supply 
£11 .50 Keyboard case 
£64.80 Manuals available separaiely 

Micron . .. .. . • .. . .. ......... £395.00 
TUSCAN from £235 +VAT; VIDIO GENIE [JJO + VAT 

£56.35 
(34.60 
£50.60 

£218.50 
( 11.50 
£56.35 
£23.00 

CS.00 

ACCESS POSHIXtrO, VA Tincluded BARCLA YCARO 

MICRO-PRINT LTD. 
59 Chtath S1reet, Stoke on Trent. Tel: 107821 48348. SAE for details or ask fol Alan Gray. 
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SUGIYAMA F850 

An all band (160 to 2m Including 4m) all mode transcolv0<, 
with a specification to svi1 tho most discerning operator. 
VOX and speech processor as standard. 10 wotts ootput 
SSB/ CW/ FM - f> watts AM Mains or Battery. large LEO 
frequency display. 
LIST PRICE: 
Atted 2.4 KHz filter £799.00 Inc VAT 
Fitted ALL fll tert £899,00 Inc VAT 
432 MHz Trantverter !ordered with F850J £100.00 Inc VAT 

Ci-110 Mk2 POWER AMP 
A Solid State, all modes unit covering 1.7 to 38 MHt, Typical 
power output 130 watts tor 215 watts DC Input and 4-7 watts 
drive 115 watts SSBI. RF S<lnsing VOX circuit . Switchable 
receive pro-omp. Supply reQuirements: 13.SV at 20A, 
Neg<ltivo Earth, Site: 5• w x 7" I x 3" h. w .,;ght: 2.5 lbs. 
PRICE: £95.00 Inc VAT 

FMBB 2M TRANSCEIVER 

We are convinced that the FM88 is one of the most 
reliable 2 metre rigs being offered today. The 
construction has to be seen to be bel ieved, and all the 
frills which normally lower reliability have been omitted. 
If you are considering buying a new 2 metre transceiver, 
you owe it to yourself to consider a unit which has 
proven itself with thousands of hours of reliable "on the 
Air" operation in the USA. 
25 Watts output - infinitely variable, not switched. 
INTRODUCTORY PRICE £178.00 Inc. VAT. 

Zycomm 
Z5800 
Hand 
Portable 

A no non$onso sy1hesised 
rig, lreo ol gimmicks yot 
ottering high POWOr and 
good sensi1fvity. Covers 
144· 148 HMz with channels 
in 5 KHz spacing selected 
by decade •witches. Slide 
switches conirol simple)( 01 
repeater and high 01 low 
power oP<tration, Low POWer level Is adjustoblo by internal 
preset . Maximum power (5 watts nominal) may e.ceed 7.5 
wans from Internal NiCd banerv pack. Antenna has BNC 
connector. 
PRICES: Zli800 ( 175.00 Inc VAT 

Deak Charger (19.00 inc VAT 
Remote Mic /Speaker (18.00 Inc VAT 
INCLUSIVE PRICE: (199.00 inc VAT 

318-FM SCANNING MONITOR 

Agents:-

A compact uni1 suirobJe tor fixed or mobrle service, giving the 
option o f scanning In user programmed order up to 20 
channels 111 the 430-470 MHz, 140· 175 MHz or 68-88 MHz 
f reQuttncv ranges. 
Manual/automatic and fest /slow scan with channel lockout 
and delay. Mains or battery operotion. Vehicle Mount 
Supplied, 
PRICE: £95.00 inc VAT 
STOCK CRYSTALS: S20. 21 , 22. 23 - RO to 7 - SU Send 
20 - ABO. 2. 4. 6, 10. H - MO. 6, 10, 16 - 70.26 MHz. 
PRICE: 0.00 each Inc VAT. 

Clem Tabor IG3UGRI. Banksia. Queen Camel . Yeovil, Somerset 
0935-850463 !Evenings & Weekends only). 
Alan Kenyon !GW4D00), 24 Connaught Street, Port Talbot, Glamorgan 
0639-887963. 

47/ 51 Pentrich Rd., Ripley, Derby DES JDS Tel Ripley (07731 44281 Telex 377466 
Peter Clark (G41UVl, 91 Farmer Road, Leyion, London E10 SDJ 01·539 3385. 
Send SSAE for detail s of our products. 

SOUND ADVICE-SOUND VALUE 
A GOOD START is essential to short wave listening and expert advice is important in achieving this-So here's some- If you've made up your 
mind to buy a receiver you should be aware it will perform only as well as the antenna it sees. The old adage regarding wire antennas "As long 
and as high as you can" is still good. but at best is only good for PEAK PERFORMANCE on one or two frequencies, at worst none. 
Whichever frequency you tune your receiver to, for PEAK PERFORMANCE on all frequencies you need good matching between your Receiver 
and Antenna to hear the best from it. If you plan to listen on the high frequency bands up to 30MHz then you know you can't havs an antenna 
for every frequency! Or can you?-Well not quite! BUT we can offer you MUCH IMPROVED PERFORMANCE from your receiver by using an 
antenna tuning unit, that will electrically change the length of your antenna to match the frequency you select-in other words- A MATCH AT 
ALL FREQUENCIES. 
You'll see many antennas being advertised under gimmicky names, but when it comes down to it they' re only random wires or odd configura­
tions. At the end of the day, if you're expecting the performance the manufacturers specified, then you'll have to buy an antenna tuning unit. 
Tell you what we'll do-we'll prove to you- we'll givs you one ABSOLUTELY FREE when you buy your FAG 7 or FRG 7700 and we' ll give you 
complete advice on an antenna to suit your available space, which should only cost you a couple of pounds! 
So let's put the offer in big print for you! 

1 YAESU FRG 7+AMTECH 200ATU 
1 Y AESU FRG 7700 + AMTECH 300 ATU 

VAT included 

£199.00 
£309.00 

What's the difference between the Amtech 200 and Amtech 300? Well both will tune any random length of wire but the Amtech 300 will do a little 
extra - it will also tune co-axial fed antennas-Their normal selling price? The Amtech 300 £39.95- The Amtech 200 £29.95-What can you lose? 
So ge1 cracking MAKE A GOOD START! HAVE PEAK PERFORMANCE FROM THE OFF. 

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

AMCOMM SERVICES 
194A NORTHOL T ROAD. SOUTH HARROW. MIDDX. LONDON. Tels: 01-864 1166 

& 01-422 9585 
Opening hours: Tues- Sat 9.00- 5.30, Sundays by appointment. Closed Monday. 

\lil 
YAISU v 
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Boomer 
Boomers are your besl an1enna choice 
today. They offer the maximum gain 
ovailoble for their boom lengths 
They feature carofully trimmed and 
spaced elements, T·match driven 
elements with 1· 1 balun for perfec1 
match. They have Trigon reflectors for 
excellenl fron1 to back ratio and cleaner 
panorns. Fasteners are all s1ainloss s1eet 
ond heavy gauge heal ueated aluminium 
tubing is used for oll models. 

A3 3 Element 20/ 15110 m etres 
Make friends of your neighbours wilh A3 
compact dimensions low profile and small 
turn radius. Satisfy your budge1 whh A3 
economy pricing. You will also realise 
owvings by using e lighter weight tower 
and rotator. This ls one compact beam 
that has the strength and power o f most 
larger antennas. 
Fo!Wllrd Gain 8 dBd 
Front to back Ratio (Avg) 25 dBd 
VSWR 1.2-1 Typical 
Bandwid1h (Avg) 500 KHz 
Power ra1ing 2000 W PEP 
FoOO Poin1 impeda11co 50 ohms 

Model No. 32· 19 
W hatever your choice of 2 metre activity, Frequency range IMHz) 144·146 
Boomers will fill your needs. For FM at Forward gain dB~ 16.2 
the high end uso the 214FB or 228FB. For Fron! to b~ck ratio dB 24 
CW/ SSB on the low end use the 32. 19 or SWR (typical) 1.2:1 
214B. in EME, DX 0< rogulor OSO's lm~dance (ohmJ 50 
Boomer will perform for you. Now 220 We1gh1 lib) 12 
MHz has been added to complernen1 1he lkgl 5.44 
Boomer series. Models are available for Leng1h ( ft) 22 
the bands from 50 1hrough 220 M Hz. (m) 6. 71 

Turning radius (ft) 11 
(mm) 3.35 

Wi.ndload lft'l 3.5 
Power dividers aro available separately. 

ln>'I .33 

Boom (ft-in) 14' x 1.63" x 150" 
(cm) 426.7 x 4.13·3.81 

Weight (lb) 27 
(kg) 2.19 

Turnino Radius (ft) 15.50 
(m) 4 .72 

A NTI·T .V .I. TRAP DIPOLES: 
CABLES FROM G8MWW 

HF Verticals 
10 to 80 m etre s 

3 band 
20-15· 10 metros 
Model ATV-3 

5'band 
80·40·20-15-10 metres 
Modol ATV·5 

Elficieni 
top ring 

Fibreglass 
trap forms 

Enamelled wire 
coils 

S,olid aluminium 
capacitors 

No luning 
required 

Full 
compression 
clamps 

Omnidirec1ional 
coverage 

Reinforced base 

Mast or ground 
mounting 

pre-marked 
sections 

Easy assombly 

Superior quality 

A vallablo f rom 
these dealers:-

Thonet Efoctronics 
143 R•'Culver Road, 
Bellinge, 
Herne Bay, Ken1. 
Toi: 102273) 63859 

Leods Amateur 
Radio Limited 
27 Cookridge S1ree1, 
Leeds. 
Tel: 0532 782224 

Amateur 
Electronics UK 
508-514 Alum Road, 
Birmingham 8. 
Tel: 021 -3211497/6313 

A mateur Radio 
Exchange 
2 Northfield Road. 
London Wl3 
Tel: 01 ·579 5311 

Northern 
Communications 
303 Claremount Road, 
Halilax. 
Tel: 0422 40792 

INTERFACE QUARTZ DEVICES LTD 
29 Make1 Street, Ctewkeme. Somerset, TA18 7J U 
Tel: ((1460) 74433 Telex; 46283 inface.g. 

S.W.L. Indoor models £14.60 & £27.60 
S.W.l . Outdoor models £30.00 & £36.00 

Tx·lng modafa £62.60 & £69.75 
lists 10 >< Sin 17p SAE. Aerial Guide SOp. 
Publication-Indoor end invisible ae<ials 

0 .50 

UR43, 50 ohm, 20p perm (Post 2!Pl 
UR16, 50 ohm, stranded. 22p por m (2jp) 
UR67, 50 ohm, low loss, 60p perm 14+pl 

UR70, 75 ohm. 20p per m 12jpl 
UR39. 75 ohm, low loss, 35p per "' 14!pl 
300 ohm twin ribbon, 11p per m lltpl; 

75 ohm twin, 18p per m 12pl 
FREQUENCY STANDARD. M ARKER & CONVERTER CRYSTALS 

14 SWG Hard drawn Ao w;ro, 
G2DYM. Uplowman, Tiverton, 

Dev on. 
19p per m 12p) SAE for f<1H lisrs. 
W. H. WfSTWE. GWWW, ClAWTilll 

HOl.SWORTHY. DEYOfl 

FM CRYSTALS from stock 
70cm SUS, 18, 20, RBO. 2, 4, 6, 10, 11, 13, 14 
12 and 84MHz I HCl8UI; 24 and 34MHz (HC25U) 
2 metre 58, 16, 18, 20- 3, R0-7 
6, 12, 18; 14, 44, 52MHz (HC25U); 4, 8; 10, 44MHz IHC6UJ 
Inclusive price £2.95 each 
Made-to-order w tth1n 6 weeks £3.90 each 

HARTLEY CRYSTALS , 
Green lane. Milford, Godalm ing, Surrey GUS SBG 
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04-8687597 

5·0, 10·0. 10· 7 & 38·66667MHz 18U C2.70; 1·0MHz6U or 33U C2.95; 10(>-0kHz 13U or 34U. 
116·0MHt 18U (J.00; 455·0t<Hz 6U £3.50; 200· 0t<Hz 6U £3.70; 1 ·0MHz hi·stab 6U £4.25· 
lO·OMHz hi ·stab 36U £6.00 , 

CRYSTAL FILTERS 
Super selected 250Mz B·pole CW f11tors lor FT-101, FR· IOI. FT 301 , TS ·520. TS-820. FT·901 
& FT -1012 £25.50 each, and (9MHz types w;1h appropriate carrier crystals!' 

9MHz SSB 6 pole, BW 2·51<Hz at - 6dB and 5kHZ at - 60dB 
9MHz SSB 8 pole, BW 2·4kHz at - 6dB and 4·3kH7. at - 60dB 
9MHt CW 5 polo, BW 500Hz DI - 6dB ond 2·2kHz at - 60dB 
9MHz FM 8 pole. BW 12kHt a1 - 6dB and 21 ·6kHz 01 - 60dB 
10· 7MHz FM 8 polo. BW 7 • 5kHz 01 - 3dB and 17 · SkHz at - 70d8 
10 · 7MHz FM 8pole, BW ISl<Hz al - 3dB and 35kHz at - 70dB 
21 ·4MHz FM 8polo, BW 15kliz al - 3d8 and SOf<Hz at - 80dB 

455kHz CFU series ceramic rilrors. various bandwidlhs In stock (1 .50 

TBG-2 crystal 1one.burs1 generator £8.00 

PLEASE ADD 15% VAT POST FREE 

£20.50 
C24.00 
£22.50 
(24.00 
£24.00 
C24.00 
£25,20 
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GMJOPW TRIO GM41PS 

JA VCEE ELECTRONICS 
20 WOODSIDE WAY, GLENROTHES, FIFE, KY7 5DF 

Phone: 0592 756962/754918 Telex: 727181 

* YOUR APPROVED DEALER IN SCOTLAND * 
PART EXCHANGE AND HIRE PURCHASE 

QUALITY, GUARANTEED SECONDHAND EQUIPMENT IN STOCK 

COME AND VISIT OUR NEW SHOWROOM A ND TRY THE LATEST TRIO GOODIES 
HAVE A FRIENDLY CHAT WITH JOHN. GM30PW OR GEORGE, GM41PS 

(His coffee is still horrible!) 

WE OPERATE THE EQUIPMENT WE SELL 

TONNA (f9FT) 
YOUR ULTIMATE CHOICE 
2m, 70 AND 23cm ANTENNAS 
Thoro oro now two NEW antennas extending the TONNA ronge. For 144MHz o 13 olemom 
PorUtble - very eosy to assemble and only 1 ·25 motros long when dismsntlod. 
For 1296MHz a 23 element long yagi- which with its ruggod construction is proving to give 
excelleni results. 

1eng1h weigh1 
length weight 144/436MHz !M l lkg) 

144MHz IM I lkg) Oscar Special' 3·30 2·0 £29.93 lal 
4 clement 1·37 0·5 £14.20 (al 136MHz Satellite 
9 elemont fixod 3·30 1·9 £16.66 (a) 9 element crossed 3·50 1·8 £35.67 la) 
9 elemen1 ponabkl 3·30 1·7 £18.44 lol 1296MHz 
9 element crossed 3·50 2·0 £28.75 la) 23 element• 1·64 0·9 £28.75 (b) 
13 element ponablo • 4 · 50 2· 5 £29.75 (a) 4 x 23 element antennas - power 
16 element fixed 6· 40 4·4 £31 .74 lal splitter- stacking frame £161 .46 lal 

436MHz 
19 eloment 3· 20 1•1 

3·30 1· 8 
4·60 2·6 
4·60 2·6 

£19.00 lol 
£30.14 fol 
£26.43 (a) 
£26.43 (a) 

' Denotes 50!l only. All others !iOfl 
OR 75!2 lmpedonco. 

19 element crossed 
21 element 

Telescopic Ponable Mosts !Sit £16.76 
25tt £24.94 !al 

21 element ATV High quolity Phasing harness availoblo. 

ANDREW HELIAX LDF4-60 coaxial cobkl. Attenuotlon per 100tt . 144MHz O·SdB. 
435MHz- 1·6dB. 1296MHz- 2·9d8. £2.60 perm tel. 
AVANT! ' ON GLASS' MOBILE ANTENNAS 
2m 3dB £16.42 (cl. 70cm 3dB (16.42 lcl . 70cm5dB (17.79 !cl . 
CARRIAGE lal C3.00. (b) ( 1.40. lei c: .25. MAINLAND ONLY. 
FOR FULL DETAILS OF OUR RANGE SEND 30p FOR OUR CATALOGUE. 
CWO- ACCESS- VISA - jusr telephone your card number. AH prices include VAT Cnllers 
wolcomo. but by appointment only pleaS8. 

RANDAM ELECTRONICS, 
12 CONDUIT ROAD. ABINGDON, OXON. OX14 1DB. 

Telephone Abingdon (0235) 23080 (24 Hoursl. 

FT101Z/ ZD? 

NEW 9-BAND VERSION 
Valves arc the best bet for powor amplifier stages p rovided you stock up w ith sparos •. Com· 
paro voluo FT101Z 9·band capabili1y, real RF Clipper using two SSB !liters !same idea as our 
original design). Single superhC!l RX with batunccd rnixcr giving much loss noiso and cross 
modulution, Real variuh!e sefectivity amt two CW positions Wt our speciol 2"'.JOHz fil ter tor 
super msults) Variable gato noiso blankor - this ono actually wo1ksl Try Olis rCo agnins1 
anything at anv price - even hrother Yaesu·s1 - and ii will hold ils OWr1 either on 10m, or on 
40m after dark. 
' FT101Z/ZD VALVES NEC 128Y7A £3, GE6146B £15 pr, as fitted by Yaesu in original 
boxos. OK FTIO l Z, FT901, TS520, TS820, etc. Special o ffer 2 prs. 61468 an<J 2128Y7A £32. 
post 50p por orclor, half price with 101Z/ZD. 
MUL T l MODE 2m (129.9911 We supply microwavo modules transverter, G3LLL NSFM 
TXfRX unil, RPT shift, and tone borst for rour FT101 Mkl/ Mkll/ 8 / E- noeds 12V PSU. 
FREQUENCY COUNTERS. Now rango, lower prico, higher quality. S.A .E. doto1ls. 

Access & Barclaycard orders over £20. 
HOLDINGS PHOTO AUDIO CENTRE 

39/ 41 Mincing Lane. Blackbum 882 2AF. Tel: (0254) 59595/ 6. 
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COAX UR67/RG213 50 ohms 10·3mm, 51p/ m (5p/ m - £1 min,l 60m max. by pest 
UR76/RG58 !'Al ohms 4•9!imm, 21p/m 13p/m- 50p mln.l 

VALVES 6AV6 - £1 .15: 6AV11 - £1 .75: 6AW8A - £1.95: 6BA6 - £1 .66: 68A7 - £3.56 
6BN8 - £2.25: GBVS - £2.40: 68Z6 - £1.36: 6C10 - £2.15: 6CB6 - £1 .66 
6Cl6 - £2.20: 6D05 - CJ.66: 6EA8 - C1.80; 6EJ7 - £1 .56: 6EV7 - £1.75 
6EW6 - £1 .55: 6GK6 - £1 .95: 6GW8 - £2.30: 6GX6 - £1 .50: 6HF8 - £2.30 
6HS6 - £2.80: 6.JB6 - £3.10; 6.JSGC - £3.50; 6KD6 - £3.75; 6L06 - £3.66 
12AV6- C1.40: 12AX7- £1 .40: 12BY7 - (1.65: 12GN7- C2.45: OA2 - £1 .40 
6146A - £5.10; 61468 - £5.10; 7360 - 0 .80: 8950 - £5.90: 572B- C22.60 
Ask tor Quote tor other typos 120p each, free over £ 151 

CONNS PL259 special, UR67 fit - £1.07; UR76/ UR43/ RG58 fit - £0.92 
BNC50ohms. freeplugl5mml - £0.50: 4·holesockot - £0.50 
N 50ohms, froo plug IUR671 - £0.97: froo socket f or UR67 - £0.79 
$0239 4-hole socket - C0.40. (30p/order froo over C15l 

DMM 3! digit LCD mulllmotors, LMM200 hand·hold - £43 (£11 - kil £38 ICll 
Bench model LMM100 - C87 1£1.51. s.a.e. for brochure 

Mail Orders please IP&PI but caller,s welcome by appoin1men1 
EUROVER ELECTRONICS. Chelmer Close. Little Totham, Maldon. Essex CM9 BJN 

INDEX TO ADVERTISERS 
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Mosley Electronics • , .. .. .. • .. • .. • .. . • 174 
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Stephens-James , ........ .. ....... . ... 183 

Telecom ............... .. .. .. .. .. 184 
Telecommunieations Atcc:ssorjos Ltd .. •• 189 
Thanot Electronics. , • . . . . . . . • • . . • . • • 104/7 
TMP Electronics Supplies ••••• •. . •••.••• 176 

Upping1on Tele·Radio l td . • • • • . • • . • . • • 174 

Ward Elewonics .. . ... .. .. ... .. ....... 173 
Waiors & Srnnton Eloctronlcs •• . .•... 109/ I 1 
Wos1ern Elcctronrcs IUKI Ltd • . •• , •• 17617 
w. H. W estlake ...... . ....... .. ....... 189 
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CLASSIFIED ADVERTISEMENTS 

Classified advertisements 20p per word, minimum £4.00 
Box Number £1.00 extra to wordage or minimum. 
Semi·display 1/8 page 2i" x 3~· 157x91mml £58.00 

3/32page 1a· x ji" (42x 91mml £46.00 
1/16page 1" x 3t" (26x91mm) £32.00 
1/32 page 1 • x 1 t• <26 x 43mml £18.00 

Please write clearly. No responsibility accepted for errors. 
Latest date for acceptance- 7 weeks before 1st of issue month. 
A ll classified end semi·dlsploy advertisements MUST be prepaid . 
Copy and remittance to: C. C. LINDSAY. 
2 Leybum Gardens. Croydon CRO SNL. Tel: 01·686 5839. 
Members' Ads must be sent to the editor at Chelmsford. 

FOR SALE 
QSL CARDS printed to your own specifications on white gloss cards. SAE to Caswell 
Press, 11 Barons Way, Woodhatch, Reigate, Surrey. 
QSL CARDS Quality printing on coloured gloss cards, at competitive prices. Sae for 
samples. S. M. Tatham, 'Woodside', Orchard Way, Fontwell , Arundel. W. Sussex. 
UK AIRCRAFT FREQUENCIES LIST ( 1.00. UK marine frequencies list £1.00; 
including HF, VHF. PLH Electronics, 20 Vallis Road, Frome, Somerset. 
LARGE STATION LOGBOOKS. Printed with your callsign plus useful reference in· 
formation £2.25. Mobile Minilogs: 80p. Callsign Window Stickers: £1.50. Beauprim 
IG30Yll Meltham Road. Honley, Huddersfield. 
WHY BUY A LINEAR when the chances are you're not even using the power you've 
got effectively. The Oeltec Speech Processor is not just an audio clipper but incor· 
porates active highpass filters lo reduce intermodulation products, fully adjustable 
compression, adjustable clipping and an active lowpass filter to keep harmonics to a 
minimum and your signal clean. Increase your average power and intelligibility. Let tho 
DX hear you. Punch through the QRM. This processor p.c.b. has adjustable output 
level and is suitable for ooon microphones. Requires t2V d.c. negative earth. £ 13.95 
including VAT p&p 30p. Deltec. P.O. Box 128, Harrow, Middlesex HA2 OEN. 
DELTEC PIPTONE for S.S.B. DX operators. Adds tone to end of your transmission 
on release of P.T.T. Fully isolated relay output for rigs with solid siaie changeover. Full 
simple connection instructions. £6.95 including VAT p&p 30p. Oellec. P.O. Box 128. 
Harrow. Middlesex HA2 OEN. 
COPPER CLAD LAMINATE OFFCUTS for PBC's. Assorted sizes: s/ sided Cl .60 per 
lb, d/sided Cl .70 per lb, inc postage. Tristram. 14 Glendale Avenue, Newbury, Berks. 
QSL CARDS. Quality printing on gloss or tinted cards. SAE for samples. Express 
Printing Services. 28 Payne Avenue, Hove, Sussex. 
EDDYSTONE RECEIVERS 940 in excellent condition. Olfers around £100. Call 0642 
314794. 
1Vl/AFl7 Cure it with ferrite rings, 67p each incl postage. TMP ELECTRONICS. 
Britannia Stores, Leeswood, Nr Mold, Clwyd CH7 4RU. 
ALUMINIUM QUAD SPIDERS, BOOMLESS (18.50 pair including p&p. SAE for 
details to G32HC. Tel: Walsall (0922l 26659. 
AERIAL WIRE 14swg hard drawn copper, 70' coils £5.50 140' £8.90 incl postage. 
TMP ELECTRONICS, Britannia Stores, Leeswood. Nr Mold, Clwyd CH7 4RU. 
REPEATER TIME OUT INDICATOR Switchable 50, 80. 110 seconds. R.F. sensing. 
No Rig connection required. Introductory Offer (14.82 p&p 50p. Exclusively from GVB 
Electronics. 95. Old Worthing Road, East Preston, West Sussex. 09062 70260 . 

. WANTED 

GOOD SECONDHAND EQUIPMENT ALWAYS WANTED. Come to Amateur 
Radio Exchange for the best deal. 2 Northfield Road. Ealing, London W13. Tel: 01·579 
5311. 
PRE 1950 QSL CARDS PURCHASED. Poli tical/Advertising/ Commemorative. Send 
cards or details for otter. Holt, Oak House, Oak Hill, Woodnesborough, Sandwich. 
Kent. 

EQUIPMENT WANTED 
SPOT CASH PAID FOR GOOD USED AMATEUR AND MARINE 
RADIO EQUIPMENT- OR- YOUR EQUIPMENT SOLD AT 
YOUR PRICE ON SMALL COMMISSION - NO SALE- NO 

CHARGE 
TEL: AMCOMM: 01-864 1166. 01-422 9585 

HOLIDAY ACCOMMODATION 
PEMBROKESHIRE- SOLVA. Self-catering holidays made easy. Luxury cot'tages on 
magnificent unspoilt coast. Near sandy beaches and secluded bays. Equipped and 
maintained to highest standards by resident owner. Colour TV. linen. fridge/ freezer. 
washing machine, etc. VHF and HF antennas available. For colour brochure- M. J . 
Probert GW4HXO. Ynys Dawel. Solva. Haverfordwest, Dyfed. Tel: Solva 491. 

MISCELLANEOUS 
COURSES- RADIO AMATEURS EXAMINATION. City and Guilds. Pass this im· 
portant examination and obtain your G6 licence, with an RRC Home Study Course. 
For details of this and other courses (GCE. Professional Examinations, etc) write or 
phone: The Rapid Results College, Dept JTl, Tuition House, London SW194DS. Tel: 
01·947 7272 <Careers Advisory Service) or for prospectus requests ring 01·946 1102 
(24hr Recordcall>. 
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' SITUATIONS VACANT 

SERVICE 
ENGINEER 

Zettler require a young enthusiastic Field Service Engineer to be based 
at our Harrow works, covering an area up to 100 miles radius. 
The engineer will be responsible for the service and maintenance of 
f ire detection and alarm systems installed in clients' premises 
throughout our operating area . Full product and fiel~ training w!ll .be 
given. Some t ime will also be spent at our w?rks testtng and servicing 
equipment. I t is anticipated that as his experience grows the engineer 
will become involved in prototype and special project work as well as 
system commissioning and fault finding. 
The successful applicant, male or female, aged between 20 and 25, 
w ill be qualified to ONC standard, having a sound electrical back· 
ground and p referably some electronic communication engineering 

experience. 
The company offers an attractive benef its package. company van. 
four weeks' annual holiday, contributory pension scheme and a salary 
in the region of £:6,500 p.a. depenoing o:n age and experience. 
If you are interested and possess a clean. current d riving licence, write 
for an application form or telephone direc1 to: 

The Divisional Director, 
ZETTLER U.K. DIVISION, 

Bromber Road, Harrow, Middx. HA2 BAS. Tel: 01-422 0061 

RADIOTELEPHONE ENGINEERS 
£.5,000 p .a. PLUS COMPANY CAR 

Luton Communications need engineers with practical experience of 
VHF and UHF mobile radio to service systems both locally and 
throughout the UK, should be willin91 to travel and work with 
minimum supervision. 

Bench engineers a lso required 
Contact John Bolter on Luton (0582) 417713 

LUTO N COM MUN ICATION S 
Airlink House, Rockley Road. Luton. Beds 

RADIO TELEPHONE ENGINEERS 
Applications are invited from radio telephone engineers experienced 
in service work. Write stating details of age, experience. qualifications 

etc, to Norman Miller, 

Brentwood Communiications Ltd 
178 Warley H ill, Brentw ood, Essex CM14 5H F 
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RSGB PUBLICATIONS OTHER PUBLICATIONS 
Books 
A Guide to Amateur Radio I 1 Bth edn, paperback) 
A Guide to Amateur Radio 11Bth edn, hardback) 
Amateur Radio Awards (2nd edn) 
Amateur Radio Techniques 17th edn) 
Amateur Radio Operating Manuel 
Morse Code for Radio Amateurs 
OSCAR-Amateur Radio Satellites . . 
RSGB Amateur Radio Cell Book 11981 ednl . 
Radio Amateurs' Examination Manual 18th ednl . 
Radio Communication Handbook 15th edn) Vol 1 
Radio Communication Handbook 15th edn) Vol 2 
Radio Date Reference Book 14th edn) . . 
Test Equipment for the Radio Amateur 12nd ednl 
TV! Manuel 12nd ednl . 
VHF/ UHF Manuell3rd ednl 
World at their Fingertips . 

Logbooks 
Amateur Radio Logbook 
Mobile Logbook . . 
Receiving Station Logbook 

Maps, charts and lists 
Countries List/ HF Awards List . 
DX Globe (Incl Securicor delivery I 
Great Circle DX Map (wall) . 
IARU Region 1 Beacon List . . 
IARU OTH Locator Map of Europe (wall) 
Oscar Map (in tube) . . . • . 
OTH Locator Map of Western Europe lwalll 
OTH Locator Map of Europe Icard for desk) 
UK Beacon List 
UK Repeater List . . 
World Prefix Map (wail) . 

Members' sundries 
RSGB hf contest log sheets 11001 
RSGB le<ither belt . . . . . . 
RSGB teeshirt (small, medium, large) I new design) 
RSGB tie lblue, maroon, greenl 
RSGB pennant . . 
RSGB station callsign plaque ' 
RSGB deluxe lapel badge' . 
Callsign lapel badge• . . . 
Lapel badge IRSGB emblem. pin fitting) . . 
Members' headed notepaper (50 sheets) quarto . 
Members' headed notepaper 150 sheets) octavo . 
OSL card holders . . . . . . 
Radio Communication back issues IAs available) 
Radio Communication bound volume, 1978 
Radio Communication bound volume, 1979 
Radio Communication Easibinder (old size) 
'Delivery approximately livo weeks 

Car window stickers 
"I'm on the air with amateur radio" (four colours) 
"I'm monitoring ·5 are you?" ( two colours) 
RSGB badge . 

ORDERING INFORMATION 

£3.07 
£6.32 
£3.41 
£6.16 
£4.96 
£1 .31 
£4.50 
£4.37 
£2.73 

£10.20 
£9.06 
£5.02 
£5.86 
£1 .95 
£8.70 
£4.28 

£2.86 
£1 .14 
£2.68 

34p 
£B8 

£2.12 
32p 

£1.34 
66p 

£1 .34 
69p 
32p 
32p 

£2.23 

£2.28 
£6.32 
£3.41 
£3.34 
£2.47 
£6.75 
£3.82 
£2.12 

76p 
£1.07 

76p 
£1.14 

97p 
£14.83 
£13.56 

£4.24 

84p 
68p 
40p 

PRICES. These include postage, packing and VAT where applicable. For airmail 
despatch, please ask loo price before ordering. Goods are obtainable, less p & p, 
at RSGB headquarters between 9.30am and 5pm, Monday to Friday. 

MEMBERSHIP DISCOUNT. RSGB members can obtain a 10 per cent dis· 
count on the prices listed here at the time of ordering (excluding Ham Radio 
Magazine). To obtain the discount, deduct 10 per cent, calculated to the nearest 
penny, from the total value of the order (using the lat~st price list I and enclose a 
remiitance foo the balance. Also enclose a recen1 Radio Commumcat1on address 
label as proof of membership. 

POSTAL TERMS. Cash with order . Stamps and book tokens cannot be 
accepted. Cheques a11d postal orders should be crossed and made payable to 
"Radio Society of Great Britain". Giro A / C No 533 5256. Please write your name 
and address clearly on the order. Allow 14 days for delivery In UK. 

ORDER FROM: RSGB Publications (Sales). 
35 Doughty Street, London WC1N 2AE 

(Raynet supplies should be obtained from Mrs Balestoinl, OTHA G3BPT) 

Tl tie Publisher 
A Course in Radio Fundamentals ARRL. 
ABCs of Antennas Sams . 
ABCs of Capacitors Sams . 
ABCs of Fets . . Sams • 
ABCs of lntagreted Circuits Sams . 
Active-fi1ter Cookbook • . . Sams . 
All About Cubical Quad Antennes . RPI . . 
Amateur Sinqfe Sideband Ham Radio . 
Amateur Testsen<1Meesurements . Sams . 
Antenna.Anthology . . ARRL. 
ARRL Electronics Date Book . • ARRL. 
ARRL Hom Radio Operating Guide . ARRL. 
Beem Antenna Handbook . . . RPI . 
Beginners Handbook of Amateur Radio . Sams . 
Better Short Wave Reception • RPI 
Cera end Feeding of Power Grid Tubes Varian 
CMOS Cookbook . . Sams . 
Electronics for the Amateur . Sams . 
FET Circuits • . . . . . Sams • 
FET Principles, Exparimems end Projects Sams . 
FM end Repeaters for the Radio Amateur ARAL. 
Frequency and its Measuremem . Sams . 
Hints end Kinks for the Radio Amateur . ARRL . 
IC Op·amp Cookbook . Sams . 
IC Timer Cookbook . . . . Sams . 
Practice/ Antennas for the Radio Amateur . Scalbi . 
Radio Amateur Cal/book·OX Listings 11981 ednl ARCI • 
Radio Amateur Cellbook·USA Listings 11981 edn) ARCI . 
Radio Frequency Interference . . ARRL. 
Radio Transmitter Principles and Projects Sams . 
Radio Valve and Semiconductor Dato Book Newnes 
RC Circuits . . Sams . 
RTTY the Easy Way . BARTG 
Sage of the Vacuum Tube Sams . 
Shortwave listeners Guide . Sams . 
Simple low·COst Wire Antennas . . RPI . 
Single Sideband for the Radio Amateur . ARRL . 
So You Want to bee Ham Sams • 
Solid State Basics . . . . ARRL. 
Solid Stele Design for the Radio Amateur AR RL. 
Specialised Communication Techniques . ARRL. 
The ARRL Antenna Book ARRL . 
The Cheap Video Cookbook . . Sams . 
The Complete Handbook of Slow Seen TV . Tab . 
TheRadioAmateursHandbooldPapefbaci< 1001 ednl ARRL. 
The Radio Amateurs Handbook 
!Hardback 1981 ednl 
The Radio Amateurs VHF Manuel . 
The8080A Bugbook 
TTL Cookbook . . . . . 
TV Antennas and Signal Distribution Systems 
TV Typewtiter Cookbook . 
Understanding Amateur Radio 
Unique IC Op·emp Applications . 
Varricel Beam and Triangle Antennas 
World Atlas . • • . . . 
World Radio and TV Handbook ( 1981 edn) 
80 Meter DXing . . . . 
99 Ways to Improve your Short·wave Listening 

ARRL . 
ARRL. 
Sams. 
Sams . 
Sams. 
Sams . 
ARAL . 
Sams . 
Sams . 
RACI . 
·Billboard 
CTI 
Sams . 

MORSE INSTRUCTION AIDS 
Morse code cassette. Stage 1 . . . 

!Stages 2 Md 3 should be available shortly) 
G3HSC Rhythm method of morse tuition 

Complete course !Two 3-speed Ip records and one ep, plus books) 
Beginner's course (One 3-speed Ip and one ep p lus book I 
Beginner's Ip I0-15wpml p lus book . 
Three-speed simulated PO test 17in di s ep) . . . . . 

On all overseas orders for G3HSC course. including orders from Eire. 
add £1.12 for additional packing and postage from suppller 

MAGAZINE SUBSCRIPTIONS 

Price 
£3.24 
£3.94 
£4.44 
£4.04 
£3.69 

£12.69 
£2.92 
£4.58 
£5.34 
£3.71 
£3.58 
£3.48 
£4.22 
£8.26 
£3.65 
£2.98 
£9.59 
£7.53 
£4.46 
£7.98 
£4.00 
£3.59 
£3.32 

£11.82 
£8.76 
£8.02 
TBA 
TBA 

£3.09 
£6.28 
£4.48 
£4.51 
£1 .14 
£9.09 
£4.44 
£3.16 
£3.84 
£5.23 
£4.86 
£6.25 
£3.49 
£4.30 
£5.47 
£5.76 
£8.56 

£12.06 
£4.16 
£9.69 
£8.48 
£7.81 
£8.70 
£4.32 
£4.58 
£5.01 
£1.91 

£10.62 
£3.03 
£4.44 

£3.85 

£6.45 
£4.97 
£4.29 
£2.00 

OSTlincluding ARRL membership). One year £11.84 
Two years . £22.60 
Three years . . £32.85 
Air mail, one year . . . . . . . . . • £20.00 

Send OST subscriptions to RSGB. 35 Doughty Street, London WCIN 2AE. 

I 
Ham Radio Magazine loer annurnHincl air delivery) . · ._ · £14.00 I 
Subscriptions and chul)ges of address for Hom Radio Maga_zma should be 
sent to : Ham Radio Magazine IUK). PO Box 63. Harrow. Moddx HA3 6HS. 
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IT'S ALL AT ARROW 
"Didn't know you stocked those", they said. "Oh, yes!" we said, "plus Yaesu Musen. 
Standard, Shure. Microwave Modules, Hi-Mound, COE. Stolle, Vibroplex, 
Telecomm. Cushcraft, Swan . .. " . " OK, that's enough", they said. ''I'll send for your 
list - how much?" "FREE. of course", we said. "But a stamped addressed envelope 
would be nice. " 

737373737373737373737373737373737373737373737373737373737373737373737373737373737373737373737373737373 

TS280FM 
£199.00 

World's most compact 80 channel 50W 2 metre mobile rig. W i1h auto selec1 of 
repeater/ simplex. Digital readout of channel. 
AND NOW WITH VOLUME CONTROL ON MIC AND AUTOMATIC 
TONEBURST RO- R7 PLUS INPUT MONITOR CAPABILITY. 
!Optional extra). 
TS280LP NEW LOW PRICE ...... .. . . . . .. .. . . . . . . ...... . .... . . . . . £159.00 
16Wal1 version 80Ch 
NOW WITH AUTO TONEBURST RO- R7 & INPUT LISTEN. 
{Optional extra). 

NOW STOCKING: 
0 , 

...,, 0 ·:,;... 

0 -
..... 0 Ii.. -

FT107 Yaesu Basic set .... .... .. . ................ . . . ... . .... • ... . £690.00 
FT307DMS Sommerkamp with Int. PSU & OMS unit. Mic .•.....•.... £899.00 

AND SOME OF THE REST: 

FT7B- Still one of the best HF Mobiles - w ith mike and mobile mount £399.00 

C8800- Standard 2m FM mobile w ith digital display. scan with Microphone 
control: come and see it . .......... . ... . .. .. .... . .•. . .... £252.00 

C7800- Standard"s beau1iful 70cm FM Box. Really nice unit, scans. mic. 
control etc . .. . ... . ... .. . . .. ... . . . ... .•••..• . .... . . .. . .. £275.00 

SX200- Revco"s super scanner w ith 26- 514MHz (less a couple of gapsll l 
Clock, Digital display. 16-channel memory and much more .. . £239.00 

OX8A- Hustler discone antenna for the SX200or sim ... .. ....•...... £17.95 

IC2E ICOM's famous "pocket" portable supplied with free leather 
case . . • . . • . . . • . . . . • • . . .. . . .... .• . .......... . ....... . £159.00 , 

DP1- Trap Dipoles for 80/ 40/ 20110 or 80140/ 15/ 10 from stock . . .... £25.30 

G4MH - " Jim's" famous beam from ARROW, a tw o Element for 20/15110 for 
(79.95 cant be badll 

-• ... :-.... : ... -~ .. :~ - . _. 's.; -:-'f . . It . . ....... 
"'-~ ~-. Iii • <:f • " 
· ···· --~ . - ·-··-... (9): :' . .. 
- - - "· :~--~- ~ · :_. • .. · 0? ''7~ .. 1·.. ~-· • o.• . :• : ~-;.! . • 

! ~--t ! ! ! 

ARROW now SIOCk 
4 versions of 
1his excellenl 
transceiver: 

FT101Z w ith Analogue dial .. ....•..... . ........ • .......... ••.•.. . £404.00 
FT101ZD Digital with Fan & Mic ............... ... ... . ....... • .. . .. £569.00 
FT101ZD Digital- WAAC version •... . . . ........ .. ... . ..... .•..•.. £569.00 
FT277ZO Sommerkamp Digital + WARC and all options . .... . .. • . . ... £617.50 

Two versions of the 
"Wayfarer" from stock. 

fT707 Yaesu . . . . . . . . . . . . . . . . . . . . ..... .. .....•. . .•..•.... £499.00 
FT767DX Sommerkamp w ith CW Filter & Mic .. .. .. .. . .... . ... ..... . £529.00 

FREE THIS 
MONTH WITH 
RECEIVERS 
(NOT FRGnoo1 
HEADPHONES 
by VAESU 

R1000 Kenwood .. ....... . ... • ...... . ......• . . . . •... .. .••..• .... £2.89.00 
FRG·7 Yaesu ... . .. ....... . •....... . • •..... . .. ........ . • ....... . £189.00 
FRGnoo Yaesu . . . . .. . . .. ...........•.. . ... . . •. . .... . . .•... . . . . . £309.00 
FRGnOO + Mem . . . . . •.• . ...•......•.•..... . •. . ..•. . .... • ..... . [389.00 
FRG7000 ..... . . . . .. . .. .. . . ........ . . ...... . . ...... . .. .. ...... . £259.00 

FT207R 12·5kHz model w ith lea1her case. nicad, and Helical ......... £199.00 
NC3A Slot in charger .. . . .............•... . . . ...... . .......... . £34.50 
YM24 Speaker Mic ... ... ....... . ......•.. .. . .. . ... . ....•.... . . £16.67 

MAS PRO 7 /8 wavelength 2m aniennas now in .. .......... . .. . ... .. . £17.85 

NEW: 2 me1re ground planes beautifully made 6dB gain .. . ....... .. £34.95 
70cm version 6dB gain .... . . ..... • ........... . ..... , .. . . . £34.95 

PLEASE SEND FOR OUR 1981 LIST, MAYBE THERE WILL BE SOMETHING 
YOU CAN'T GET ELSEWHERE-REMEMBER ALSO OUR LARGE 
COMPONENT STOCK IS STILL AVAILABLE MAIL ORDER - PLEASE ASK IF 
YOU'D LIKE A COPY OF OUR COMPONENTS LIST. 
REMEMBER ARROW ONLY STOCK FOR THE AMATEUR & ELECTRONIC 
ENTHUSIAST WE DON"T OFFER YOU A SHOWROOM OF DOMESTIC HI-Fl & 
ONE EYED MONSTERSll 

ALL-IN POLICY: ALL ADVERTISED PRICES INCLUDE TAX AND FREE DELIVERY {SECURICOR FOR RIGS) 

ARROW ELECTRONICS LTD 
7 Coptfold Road, Brentwood, Essex CM14 4BN 
Tel : 02n 226470 or 219435 Ansafone on 219435 Telex: 995801 

Open 5 days a week. Closed Thurs. 
ACCESS e VISA e INSTANT HP e TWO YEARS' WARRANTY 

FREE QSls e BEST TRADE-IN PRICES 
NEW 1981 CATALOGUE FREE ON REQUEST !SAE PLEASE) 



LOCAL 

FT-720R 

Controller 

REMOTE 

FT-720A 

Controller 

Aemo1c C11b" 
l 11SI 2rnJ 
£ 7? l l4ml 

720RV(RHV) 
or 720RU 

AF Deck 

DUAL BAND 

FT-720A 
CONTROLLER 

S-72 

SWITCHING BOX 
RtlMlt C.011 

l USU'nil 
-.~~~-~ • f 12l(4ml 

720AV 720AU 

RF Deck RF Deck 

1e ?.1t1 ANt Powtl Supply lo 10cm ANT Po"''' ~pply 

ULTRA 
COMPACT 
VHF/UHF 
TRANSCEIVER 
Maximum Performance 
Consider the top ten 'S' parameters on which you 
would judge a conventional FM radio; sensitivity, 
selectivity, suppression of images, strong signal 
handling, size, scanner, stability, synthesizer 
steps, spurious suppression, stability of output 
and the '720 comes out as a pretty potent 
package, plus: 

Choose your favourite Band 
The control head may be used with the 2 meter RF 
deck (choose 10 or 25W output) or the 70cms 10W 
RF deck. 

Local or Remote operation 
Short of installation space? The control head and 
RF deck can be separated by up to 4 meters with 
an extension cable. 

Dual Band Capability 
The switching box allows operation of two RF 
decks from one control head. Change band with 
one switch. 

Scanning 
Fingertip controls on the microphone provide 
instant up/ down scanner control. The scanner 
may be programmed to stop on a busy or clear 
channel. 

Five Memory Channels with Priority 
Five memory channels may be programmed for 
instant return to a favourite repeater or simplex 
channel. One of the memory channels may be 
used as a priority channel, where the 
microprocessor will search between the priority 
channel and your main dial frequency. 

Simplex or Repeater 
Plus and minus repeater shifts (600kHz for 
144MHz and 1 ·6MHz for 70cms) are built in as is 
manual and automatic 1,750Hz tone burst. 

Easy-to-Read S/PO Meter 
A string of bright yellow and red LEDs gives you 
an easy-to-understand indication of the relative 
power output or received signal strength level. 

Compact Size for Today's Amateur 
Recent advances in Large Scale Integrated !LSI) 
circuitry have made single-chip PLL control 
systems a reality. In the m20R you get the stabi· 
lity of PLL, plus the flexibility of microprocessor 
control, in a package more compact than was ever 
possible before and it will fit into almost any 
convenient corner of a compact car. So see your 
Yaesu dealer today and think small- ask for the 
exciting new FT720R series! 

m20 SYSTEM COMPONENTS 
m20R 
720RV 
720RVH 
720RV 

Control head 
RF Deck 2m 10W 
RF Deck 2m 25W 
RF Deck 2m 10W 

S72 
E72S 
E72L 
MMB3 

Switching box 
Extension Cable 2m 
Extension Cable 4m 
Bracket for Deck 

COMMUNICATIONS LTD ,:_.~r[; ONLY 508-514 ALUM ROCK ROAD 
SOUTH MIDLANDS - --~- - I VAESU MUSEN'S I AMATEUR ELECTRONICS UK 

SM HOUSE, OSBORNE ROAD -- -" AUTHORISED ALUM ROCK. 
TOTTON. SOUTHAMPTON S04 4DN UK AGENTS BIRMINGHAM 8 
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