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LEFT 

Scout Jamboree 
on the Air, 1974 

Ai r Vice-Marshal Sir B ernard Chacksfield, KBE, 
CB, CEng, FRA oS , RAF (Rid), Chlof C ommissioner 
for S couts (standing, 2nd left) looking In on 
Jamboree o n tho A ir al the S cience Research 
Council's A ppleton Laboratory Radio Club hut. 
Operator, Harry W illis. (Photo: P. Hicks) . 

B ELOW 
GB3HS operated by members of the H ereford ARS : 
G4CNY at the microphone, G3WRO behind the 
clock. (Photo by courtesy of the Hereford Times). 
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NEW LOW PRICES ALL PRICES INCLUDE VAT 

2nd edition of our data .. cataJoouo now avnllablo : 34 pages (A4 siz:o) packod wllh JnfoJmllllon lncludino full daln on SL600 series inleut:a.ted clrcults-2Sp ptus louoo 
Sip SAE. 

THE G3ZVC SSB TRANSCEIVER 
All componont s for thts project aro now oonon11l1 ln stock. Special price lor com• 

nlolo kit (Including deltills of lldd· on·unit•): £58,75. Pans alsoavallablo sooora1oly 
as follows: PCB011rd, £1.90: CR071~A Toroids, 15p; M0108 Ring Mixer, £..5.90; 
Fiiiet, .£24.00, 

Mini Kit 1 (which contains nll tho above). £32.00. 
M1n1KU 2 (17 somlcon:JuctorsJ, £2:.a.SJ: Mini Kit 3 (Rs&. C!>), £3.tS. 

SL600 SERIES l .C.s 
Wo now hold tho most comprohonslve stocks of SL&oo dovlcos anywhere In l h· 
counll~-n.,.allnblo tor Immediate delivery-NEW LOW PRICESlll 
SL610, 611 , 612 £1.71 Sl.613 £3.72 S L620, 621 £2.5& 
Sl.622 £6.53 SL623 £4.81 SL624 £2.~5 
SL630 £1 .62 SL640, 641 £3.15 
Full dala shuots on all SL600 dov1ces oro Included 1n our new Dota C\llnloguo (2So 
plus loroo Ofn SAE). TRADE ENQUIRIES WELCOME-discount s1n1ls ;t? 10 o!t 
<ml>J. 

NEW FROM 

'1_atronic~ 
DIGITAL FREQUENCY METER 
Cauonlcs "smnsh lhe prke barrier" with two models ho.vino features never bolorn 

oflerod on nn lnst1umen1 Jn lhl5 price ronge!ll 
Model DFM2 
S•dloil model wllll 4-specd !Imo b••c ~evlna gele limes of IS. IOOmS. 1oms And 1mS. 

The readtno ls dfsplayed for 1 second before next coun1 sequence starts. 
Modol DFMJ 
1·dlgll model with •·speed llmo base havlno gate 1lmes of 10S, 15, 100mS and IOmS 

with bulll io automatic memory. Reading Is d lsptayed tor IOOms plus gate time rind 
then changes to di splay-now reading lrom lhe Integrated chcull memory, This gives 
o "non·bllnking" con1Tnuous di splay even when using long oate times. 

BOTH MODELS typically haYe on upper frequency limit of SOMHt (min. 35MH1} end on 
Input sOnslllvhy of 20mV (mu. 50mV r.m.s.) 

l'ho display Is by tono·llfc seven scomonl lndlcalors g lvl no a direct h eQuency 1eadlng 
In lour ranges C2 101 -Ht a nd 2 for MHl) wl1h au1oma1lctilly posllioncd decimal point. 

Tho freaucncy accuracy Is dolermlncd by n precision 10MHz master osclllotor havlno 
o stablllly of :;!:2ppm over tho normal an1blenl temperature urnge. 

Powor supply Is ft fully sloblllsed 2'~olt Input unit, allhough operation rtom 12voh 
battery supply (·vo enrlh) can be arranged. 

T ho lnsltumenl Is housed In an attracHvo two~tonc motol eablnot approx~ 91n x 3}1n < 
Glln. 

Prices: DFM2-£lS: OFM3-£90 (+Insured post-£1.00) 
Avolrnblllt1; Genorolly from stock. 

AU C atron lea products aro ready built and t ested and are ouar.:1ntaed for,) 
monlhs. 

JAYBEAM AERIALS 
All tollowlno lloms In stock nl t ime of aolno to press. 

4M -"Y 75 £7.34 70CMS -08 75 
2M - SY 50175 £4.6' PBMl8 50/75 

8Y 50175 £6.05 MBM46 50/75 
IOY 75 £11.88 Phaaing PMHl2C 50/75 
PBMIH0/75 £11.25 Hornonos PMH12 75 
5XY 50175 U .86 PMH/70 75 
IOXY 50/75 £15.23 MASTS, etc. SPM 
08 50175 £11.34 SVMKl2M 

Mobile-HO 50/75 £2.00 ROT ATORS-Aulomatlc 
HM 50/75 £2.33 Multlma1lc 
t Whip 50 £7.eo Cobio 

ASK about othor aerials not llsted-now stocks autvino all I.ho llmo. 

£9.72 
£11.n 
£13.07 
£3.08 
£4.27 
£3.56 
U.05 
£2.33 

£33.'8 
£37.Sll 
22pfyd 

NEW 70cms aerial s coming •oon: MBM68(t8·7dB gain) £17 .. 3912XY (complete with 
phasing harness &. connec1ot) £'t8.04 

Add CARRIAGE u follows: 
Phesln0Hamcssc1&.Hnlo:s-35p. Rototors-7Sp. All otho1 A erfola: To: UK Ma Inland 
only-·£t.oo. h lo of W toht-£1.50, Northern lrefand-£2.oo. Channel Islands (by air) 
-£3.00, Elsewhe1e-at cost. 

REPEATER ACCESS TONE GENERATOR 
2 to no version now nvallablo with lho followlng features: "2 .;eoarato osclUntors IOr 

•mprovod slnblllly, bolh ornsetlablo for heQuency (despolched set to t700Hz Al'ld 
1750Hz) with orovlston 'or- n lhlrd tonr by addino 4 components • each lrC1nutncy 
lndlvldunlly selec1nble by $witch •swllchable repeat tlme-npproit. 45 soeonds (lor 
European repeaters) and > I min. (tor UK repeaters) •provision for adJustino 1'on'' 
llmo •bulll In stabiliser and reverse polarlly protection diode • small tltc-appro•. 
t·&· x 2·4· x O·s·. • 100mV Into low lmpcdnnco with optlonal high lmpod:anco llnlo. 
ou1put. Rcauiros 9-15V aupply. 

Prtc.e: £6.75 ( + top p & p). Avallablllty: Gonorelly from stocl<. Single 1one version 
provlously advortlscd stlll avallablo at £C.75 (slato HOOHz. o r 1l50Hz). 

150MHz PRESCALER FOR D.F.M.s 
This. uni quo unit wilt extend the frequency rango of a 15MHz Dlgltal Froquoncv Meler 

to read up to ISOMHz, enabling fl to read VHF convertorcryatal heQuoncles Ol'ld 4m 
&. 2m trensmH froquenclos dlrectl:.-. Provisional specification as tollow.s: Singlo 
input socket and a switch allows 50Hz to 20MHz at boner thon 50mV sen1ltlvlly or 
10MHz (et SOmV) lo 150MHz (al ~pprox. 100mV) high lmpodancc Input to olvo TTL 
compallblo output. Two versions evnlloble: 

PCB Modulo approx.. 3·s· x 1 ·8· requiring 5V (stobllfsod) at t60mA and 9-\2V al I Om A 
with full connection Instructions. 

Comploto Boxed Unit with switch, Input and outout socket$ ond regu10101 reQulrlnu 
9-12V at 200mA. (All power supply requirements are ·Ye earth) 

PRICES : PCB Module-£25 : Boxed Unlt- £35 (Add 25p p & p) 
AVAILABILITY: Morch ORDER NDW lll 

'VHF COMMUNICATIONS' 
ORDER yo1Jr 1975 subscilptlon to thra VHF oQulpment consttuctori;• mooazlr.o-send 

for FREE l ndca:: to pasl editions to soc 'Dnoe of Items covered (SAE please). SUB· 
SCRIPTION : £2.80 for 1975 volume. 

Bock lssuos os follows: 1969, 1970. 1971-£2~30 per year 19721 t973, 1974-.U.65 per 
year. 

A llmltcd number of back Issues now held In stock o185p each posl pe.ld. 

STOP PRESS 
Tho flrsl of a series of edd·On unlls lor the G3ZVC SSB Transceiver bro now ovnJlab1o: 
2m Preamplifier Kltwlth laltorcd bandpass and gain to sul1 G3ZVC Board. PCB $1to: 

3.5· x 1·8". Prlco £3.SO. 
12V to 6V Regulalor/1W Audio Amplifier Kit lo powor the G3ZVC Board hem 12 

volt suppl)' ond provide Increased audio output. PCB sl20: 3·5" x 1·8", Pric:o £6.00. 
Olhor kits wlll be announced shortly. 

Wo 1ue also agents tor Mlnl·Beam HF aorlal s. Mlt:rowave Modulu and Sw-an Tr-anscelven (700CX + psu In stock et £:4ZEi.60). Write tot hee Price Lisi tSAE plc.nso). 

All prices Include VAT at &%. Please note that our mtntmum UK post & pacl..lno cha100. oxccpl whOJO Indicated is 15p. Expott orde1s arc wetcome-d~duct lwo 1wen:1· 
seYentha (2/27) from tho cosl of goods end I hen .ndd 60p lor posl and ptcJ<lng. 
ChoQues and P.O's should bo crossed and mode payable lo."Amateur Radio Bulk Buying Gtoup' o r pay by GIRO-Account no. 31 523 4008. Ordets should be sanl lo ou1 moll 
ordor addross as follows: 

20 THORNTON CRESCENT, OLD COULSDON, SURREY CR3 1LH 
(T('ilophono: Downland 51413-10 a.m. to 8 p.m. Monday to Saturday only) 
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LOWE ELECTRONICS 
~TRIO FOR HF 

TS520 
The go-anywhere rig. AC mains or 12v operation 
built-in. Speech compression built-in. Marker 
built-in. Vox built-In. Superb RX performance 
and unbeatable transmit voice quality. 

£290 (V AT exc) 

Optional remote VFO 520 and speaker SP 520 
available. 

TS900 
Top of the line. 300W p.e.p. O·l µV sensitivity. A ll 
modes Including RTTY. Vox, mox, PTT. The rig 
with everyth ing. 
£480 (VAT exc) 

Optlonal remote VFO 900 available. 

QR666 
New general coverage receiver. 3 way power supply, 
AC mains, 12v external supply or built-In batteries. 
170kHz-30MHz coverage. Product detector. 2 
position selectivity. 

£130 (VAT exc) 

Optional broadcast FM unit and marker uni t avail­
able. 

LOWE 2 METRE MONITOR RECEIVER REC-1420C 

Here Is a simple, low cost F.M. monitor receiver which monitors up lo six channels and has an excellent performance/price ratio. 
Ideal for mobile use and when Otted with popular F.M. frequencies along with a repeater or two ensures that It Is In the midst of any 
F.M. activity. 

No necessity for a bulky and costly tunable l .F.-no fiddling around when driving-Just scan the channels and if there is much F.M. 
activity you are sure of hearing It. Being F.M., ignition etc. suppression Is not essential, and thus makes It the Ideal mode for mobile. 
It's diminutive size (4ins.W x 2+1ns.H x Sins.DJ and weight (2!1bs) make It a snip for portable. In fact It is the one receiver that is cheap 
enough for everyone to carry around anywhere. 

R.F. STAGE • REQUIRES 12 to 15V D.C. • CRYSTALS 145·000 
6 CHANNEL CAPABILITY • 4 l .F. STAGES 145·500 
DOUBLE CONVERSION • 145·525 
EXCELLENT S QUELCH 145·550 

Popular 
calling 
channels 

PRICE (Less crystals) £19.95 plus VAT ALL IN PRICE, filled 6 channels £31.26(inc. VA T & postage) 

145-725 
145·750 Repeaters 
145·TI5 

RADIO COMMUNICATION February 1975 



LOWE ELECTRONICS 
~TRIO FOR VHF 

TS700 Specification 
FREOUENCY RANGE 
MOO ES 
VFO COVERAGE 
CRYSTAL OUTPUT 
POWER OUTPUT 
ANTENNA IMPEDANCE 
CA RRIER SUPPRESSION 
SIDEBAND SUPPRESSION 
SPURIOUS RADIATION 
DEVIATION 
REPEATER TONE 
IF 

SENSITIVITY 
IMAGE REJECTION 
IF REJECTION 
IF SHAPE FACTOR 
AF OUTPUT 
STABILI TY 
REPEATER SHIFT 
CALIBRATOR 
DIAL READOUT 
R.l.T. 

NOISE BLANKER 

A LC INPUT 
AUX RELAY 

.1 

144- 1'6MHz 
uso, lsb. tw, dttt, fm 
114- 1'5 (Ind 145-1'6 MH1 
22 Channol cafJ(lbllily 
tOWmlnfmum 
5f)ohms 
5Qd8 
Gre<Jtcr lha11 "OdB 
Beller t/lan - 60d8 down In all modu 
± IOKHz or ± 3KHz 
1150-H.r Tun/nu FOik Osclllator 
10·1MHz for ssb, am, cw, slnglt. ConvNslorr 
UJ·7M Hz and .t55KH.r /or fm, double Conversion 
0·$V for 10d8 S + N/N 
Gtedter lhiJn 6<Jd8 
Greater lhan 60d8 
B!!ltt r th.1n 1·1 all mode$ 
Gtt.>dler lhJJn 2W Into 8 ohms 
Belltr than 20()Hz In any 30 min. period a/let w.;rm·up 
St:1nd:J1d 6fXJKH1 ltilnsmlt downshl(l prov/dttl 
Bulll·ln fMHz Callbrallon points 
To bcUtt than 1KH.: all modes 
4KHz shi(l of rcCC!lv~r with 1espccr to transmit !re· 
wency 
Advllnr:td cltcull!y noise blank.ct fot 11oise free mobile 
Of (ixN opt.>rallon 
Sodcl provldt!d (OI ALC Input ffom llnc4r 
Socket provided for switching N.tcuuJJ Jlntat 

TR7200G 2m Mobile Transceiver 
22 Swllch solcctod transmitting and receiving heouencles In the 2m FM band 
between 1•4MHz and 146MHz, five of which are fnctory•Oqulppcd wllh TX and RX 
crystal s. lllumlnaled chnnnel lndlcallon. 
Channels Flll•d ,.HO Simplex 1•5· 15/75 Duplox 

1•5·525 Simplex 1'5·175/175 Duplex 
145·55 Slrnplelt Price t.125 (VAT excl) 

POWER REOUIREMENTS 
CONSUMPTION 

120J2WJV 50J60Hl ac: t2-t6V de ntl)4l/'IC Nllh 
Rt<dvc <15 w4tl$ ac: 8()0 ma de. 
11.Jnsmlt 95 wall$ ac: 'A de 

DIMENSIONS (mm> 
WEIGHT 

218 wide ,.,_ 124 high x 320 deco 
llkg 2•·; lb 

TR2200G 
The wolf d 's most popular 2 meite hnndy 
ttans.ce1 ... c:1 now comes cornplelo wUh 
iunlng lork conuol!ed 1cpc.,1ei- access 
lone and facilillos for 12 channels. With 
th e ll:dYent ot reocn1er operation In lhts 
counh y. It Is now possible to wo1k long 
di$te.nces wllh low powet oqufpmont l!nd 
the suddon PODulnrltv of portable 2: melto 
equipment tcsUOes 10 this foet. Tho 
TRIO TR2200G Is a high oerfo1manco 
transceiver with features not found In 
other rigs. Suppllod with 3 channels 
nucu: 

145·SO S implex 
145·55 Simplex 

t4S·nsm5 Duplex 
M ost o ther l.A.R.U. channels 3'11!1lable. 

Price £80 (VAT exc:I) 

P rJco £lOO (VAT txcl) 

~~~~~~~~~~~~~ 

REMEMBER! Il©~ll® STILL AVAILABLE AT £200 (VAT EX C.) 
2 METRE FULLY TUNABLE. PHASE LOCK VFO. AC/12V OPERATION 

HEAD OFFICE 
BRANCH OFFICES 

AGENTS 

119 Cavendish Road, Matlock, D erbyshire. T el. 2817 or 2430 9 a.m t o 9 p.m . 
Goring Road, Steyning, Sussex. T el. Steyning 814466 
Soho House, 362-4 Soho Road, Handsworth, Birmingham Tel. 021-554 0708 
Alan GW3YSA. 35 Pen-Y-Waun, Efail lsaf, Nr. Pontypridd. Tel. Newton Llantwit 3809 
John G3JYG. 16 Harvard Road, Ringmer, Lewes, Sussex .. Tel. Ringmer 812071 
Sim GM3SAN. 19 Ellismuir Road, Baillieston, Nr. Glasgow. Tel. 041-771 0364 

OPENING HOURS: 9-5.30 TUESDAY TO SATURDAY INCLUSIVE 

73 from BILL G3UBO/VE8DP, ALAN G3MME, JOHN G3PCY/5N2AAC, IAN G3ZYC 

RADIO COMMUNICATION February 1975 Bl 
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LOWE ELECTRONICS 
BELCOM LAI06 lm linear amplifier 
A reasonably priced. compact, high performance 
linear for 2m SSB/FM CW operation. 10W of 
drive for more than 200W input gives your signal 
the extra kick to get It out of the noise. Built-in 
receive preamplifier with adjustable rf gain and 
using helical filters for extra selectivity and 
reduced lntermod. from out of band signals. 
Bulll-ln regulated 13v 2·5A power supply for 
Liner 2 or any similar drive unit. 

Frequency range: 144-146MHz 
Modes: SSB, FM, CW 
Input power: 200W p.e.p. 
Drive power: 10W 
Receiver preamplifier adjustable gain up to 10dB 
Accessory supply: 13v 2·SA regulated 
Power supply: 240v 50Hz 
Dimensions (mms) 315 x 148 x 280 
Weight: 12kgs 
Price: £165 plus v.a.t. 

Nihon Dengyo Co. Ltd. 

SSB 144MHz 
MOBILE 
TRANSCEIVER 

The brilliantly conceived and designed Liner 2 has 
revolutionized 2m sideband and is responsible for 
the enormous increase in activity. It combines the 
advantages of switched channels with direct 
frequency readout (e.g. Channel 20 is 145·20MHz) 
with the ability to tune between channels with the 
VXO. In addition the provision of R.l.T. which 
enables the rx to be tuned a kHz or two either side 
of the T x frequency is a useful feature. The VXO 
gives, as one would expect, crystal stability which, 
coupled with an extremely effective noise blanker 
makes mobile operation a delight without detract-

MADE SPECIALLY BY N IHON DENG YO 
FOR THEIR LINER 2 

ing from its use (with an A.C. psu) as a base 
station. 
Most important is the surprisingly low level of 
spurious emissions which sets a new standard. 
This low level is achieved by very careful design 
and alignment and owners are most strongly urged 
not to attempt alignment without a laboratory 
spectrum analyser. 
For the fi rst time, here is a completely solid state, 
fully tuneable 2m SSB rig with an electronically 
protected PA at a reasonable price which truly 
performs wi th the utmost reliability. 

RADIO COMMUNICATION February 1975 



LOWE ELECTRONICS 
PRICE LIST-FEBRU.ARY 1975 

ANTENNAS 
2m •J• BEAMS SO ohm1 only 

5Y/2M. S element Yogi with 1· boom 
8Y/2M. 8 olemonl Yngl wtth , ... boom 
fOY/ 2M. 10 olemonl Yo.gl with H. boom •• 
PBM14/ 2.M, 14 clcmenl patabcam with H• boom 
SXVl2M. S el. crossed Y0igl with u· boom 
SXY/2M. 8 et crossed Yeo! wllh H. boom 
•OXY/2M. 10 el. crossed Yael with Ii' boom 
05l2M. S ov~r 5 slol fad Yagi with 1· boom 
08J2M. 8 over 8 slot fod Yl)gl with 1 .. boom 
PMH/2C•. 2 wnv phasing hotneu for c:ltculi'lr polarlsallon • .• 
SVMK/2M•, Mounting klt for vorllcal polarlsal lon for 2 slol fod 

Vn.gJs• •• 

XDl2M. Crossed dlpol .. 
UGP/2M. Unlpolo nnd ground pleno 
PMH2J2M•. 2 Wl'l'f ohastng ha1ness for 2 aerial s• 
PMH'4/2M•. 4 way phasing harness for 4 aeda1s• 

70cms '.J' BEAMS 

08/70. 8 over 8 s lot fed Yagi wllh f" boom 
M8M46(70. 46 etcmenl mulll bctsm .• 

2M MOBILE WHIPS 

'J ' SEAM I \lertlcol swivel mount 

G·WHIPS 

Trl ·b3ndor 20. 15, and tOn1 • • 
Molllmoblle 20, IS. and 10m .• 
160. 80. 0 1 40m coils for t ho Above, each• 
Top whip section for the above• 
Base mount for oll G·Whlps• 

H.F. BEAMS 

Hy·G&ln TH3 Jtlt. 20, 15 and 10m 3 clemcnl 
Hy-Gain TH3 Mk.3 20, 15 nnd 10m 3 clomont 
Ht·Galn TH6 20, 15 and tom 6 elomcnl 

VERTICALS 

Hi·Ga ln 12AVO 20. IS nnd !Om 
Hy-Gain 14AVO •O. 20. 15, ond \Om 
Hy·Galn 18AVT/WB 80. •O. 20, 15 and 1001 
ASAHI Echo 8G <O, 20, 15 and 10m .• 
Wolr 2m Moslei Converter, 28MHz l.F. 

MICROWAVE MODULES EQUIPMENT 

MMC1"i28 LO 
MMC70}28 
MMC432i28 
MMC<32}1<4 
MMC1 296/28 
MMC1296/144 
MMV432 
MMV\:!96 

ROTATORS 

CDR AR 22 Light duly for VHF Boams 
A R 40 Solid State Control Box 
TR 44 HoaYi or Duly Rotator • • 
CO 44 Improved version of TR 44 
Ham·2 Improved \lerelon ot rugged Ham-M 

Carriaga Callers 
P aid Only 

£6.84 £U4 
£1.25 £6.05 

.£1'.08 £11.88 
£20.46 £ 18.26 
£ 11.06 £1.86 
£13.22 £1!.02 
£11.43 £15.23 
£10,75 £1.55 
£13.65 £11.35 
£3.62" £3.08 

a.10• £Z.10 
£1.41 £6.21 
£6.61 £4.48 
£4.78 £4.27 

£10.52 £9.88 

£11.11 £9.72 
£ 15.27 £13.07 

£1,64 £6.48 

£15.44 £13.28 
£1UO £15.45 
£4.75" £4.43 
£1.45• £1.11 
a .oo• £1.78 

m.20 £65.04 
£17.75 £95.59 
£126.~ £124.20 

£22.00 £20.00 
£32.00 £30.00 
£46.00 £44.00 
£22.00 £20.00 
£ 15.211 £15.00 

£17.93 £17.80 
£16.72 £16.60 
£11.91 £ 19.80 
£11.91 £11.80 
£26.40 £2U5 
£26.40 £21>.25 
£19.25 £11.10 
£27.50 .£27.35 

£Je.71 £21.70 
£33.48 £32.40 
£$5.20 £54.12 
£65.18 £84.IO 
£11.za £17.20 

ANTENNA ACCESSORIES 
Please note thal lhe catrlage paid orlco assumes pnrccl posl . 

Coa,;l al cablo 50 ohms typo UR43 per moire 
Coa.i:iel cable SO ohms typo UR67 poi metro 
Cotulnl c.,blo SO ohms h'PO RG..S/U per metro 
Twin feeder elllH:u 300 01 75 ohms per metro 
Rolalor cab lo 8 coro fo, TR44 o r Ham·M per metro 
RoUHor cable 5 coro tor AR40 per melro • • 
Aol,uor cablo 4 core hea11y duly per metro 
Rolnlor cablo 12 core honvy duty por molro 
PL259 plugs 
50239 malchlng sockots 
Reducers to screw Into PL259 oluos 
$.W.R. mo.tor A sahi M£-11B l wln melor • • 
S.W .R. meter Hansen SWR3 single met or 
Hy-Gain dlpolo centre Insulator Cl coaJ:. feed 
Hy·Gnln 8elun BN86 •• 
Ou\mond 6olun BU- 5 • • 

MORSE KEYS 
Ka1•uml Koyors EK\05D (DC) 
Ko1suml Keyers EK108D (DC) 
Kntsum1 Kcyors EK108A (A C) 
c.w. Prncllce Osclllators 
Low lmpodnnco Podded Heedsels •• 
Tetsco OM501 Hand Miko wlth P.T.T. 
Trio Oval lmpcdnrico Table Mike .. 

FILTERS 
9•0MHl Crystal flltora comploto w ith both caulor crystftls. 

s .e.1. OC12<6AX SSB Oller •• 
SE1 WA YF90F SSB r.l1er 

VALVES 

Carriage CaUers 
Paid O nlll 

.16 .15 
.40 .31 
.45 .43 
.06 .cs 
.35 .33 
.20 .ti 
.2:2 .20 
.49 .o 
.40 .31 
.40 .31 
.15 .u 

£11.00 £ !0.80 
£7.70 £7.50 
£3.70 £;1.25 

£10.80 £ 10.45 
£4.80 £4.50 

£$.lS £4.ts 
£15.70 £15.40 
oe.oo £2UO 
£33.40 £33.00 
£2.ts £2.75 
£3.50 CJ.:10 
£6.00 £$.IO 

£19.44 £It.II 

£29.40 £29.25 
£ 16.50 £ 16.30 

For the VOf'/ common valves, It pays to shop al one or lho Jnrgo London Jmporfers 
who buy In such onormous Quantities that they C«u' sell rotnll at o tower prico than 
we <:3n buy wholesale. Wo do. however. mnlnt11ln stocks of tho moto unusual valves 
which are used In tho equipment we sell. and whfch ~Ou may Ond somo difficulty In 
obtaining. C.1nlage Calhtra 

Pold Only 
6AH6, 6BZ6, 6CB6A. 6CL6. 6U8A. 6EW6, 6EH7, 6BM8, t2BY7A .70 .&Ii 
6GK6 £1.35 £1 .30 
6JS6C, 6KD6 mntched pnlts . • £4.50 £4.30 
61468 . S200t eoch £3.35 £3.25 
6L06 matched pairs £$.50 £$.25 

CRYSTALS 

Populor cht1nnols for Yauu. Inoue, FOK, Trio and many other FM transceivers. 
S implex chonnels 520, 251, 522. S23 and 5 24 
Aepealef chnnnolt: RJ, R4, R5, R6, R7 plus olher chrmnols as I hoy como Into use. 
A ' phone call wlll conOrm cuuent stock poslllon. 
Ptico £2.50 per crystal, LC.SO per pai r. 

THE ABOVE PRICES INCLUDE VAT 

TERMS : CASH OR CHEQUE WITH ORDER (aouy we do not hove facllllles 
IOJ crodll accounts) 
In tho ovonl lhn.I we. aro tempornrHy out ot s*ock of any llem, your money 
will bo 1ofunded In lull lmmedlatofy. 

FULL MONEY BACK GUARANTEE O N UNSATISFACTORY 
ITEMS. 

SEND 20p FOR OUR COMPREHENSIVE CATALOGUE 
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AMATEUR ELECTRONICS UK 
OFFICIALLY 
APPOINTED 

DISTRIBUTORS 

for 

CLOSE LIAISON WITH Y AESU 
INTO BIRMINGHAM AIRPORT 
HOWEVER, THAT THE DEMAND 

\lil 
High Power Base Station 
FT-401 B* 

YAESU 

v 

560 W att 80 t hru 10 Metre T ransceiver 
YAESU'S yoets ot exp~rlence Jn the amateurredlo field T his i s a ptoless1onailly cngineorod 1ransc;~1ver tor lh11 
is exempllfied in the FT-4018. u11comprcmlal nt1 radio amateur. 

Feat ures 

• Bullt-ln 100/ lt0fl t7/2'00/220!234 VAC power suoply 

• 560 Wall s PEP SSB, 43:> Walls CN and 90 Watts 
AM CSllghUy Lower on 10 nielro). 

• Automatic break-In CW opOr<')tlon with sld('!lone 

• Solec121bl e 2SkHt and IOOkHz c.allbrator 

• _±5$1.Hz receiver clarlfier 

• She i:>ole. pl'tsSl¥a 1.F. crys.lal n11er whh 1·6:1 sh11:>1J 
factor for optimum SSS audi o Qutilhy 

• SH'lt>I~. t?lld 9f'11C llnoar tuning VFO wltn UHt 
readout and velvet-smooth, ltHO backlash, planetary 
gi:ar tunlnQ 

• All modo operntlon- SSB. CW, & AM 

• Bullt·ln WWV/ JJY reception • Bulll·l n nnal Rmpllficr c.oollng Ian 

• BuHt-fn Noise Bi anker. threshold adjusloibl c, for • Comptoro Hne of compatible acce!isories for flealbla 
cflcctlve DX operallon slluion design 

* LATEST 
MODEL! 

DON1 T SETTLE FOR SECOND-BEST, 
FULL DEMONSTRATION FACILITIES-

A COUPLE OF STAMPS (WE'LL PROVIDE THE ENVELOPE) WILL BRING YOU DETA ILS OF 
ANY ITEM- PLEASE STATE SPECIFIC EQUIPMENT IN WHICH YOU ARE INTERESTED 

• ALSO AVAILABLE 

FROM OUR 

ACCREDITED 

STOCKISTS 

RADIO SHACK LTD . 

188 Broadhurst Gardens 

LONDON, NW6 3AY 

01-624 7174 

STEPHENS-JAMES Ltd. 
70 Priory Road 

Anfield 
LIVERPOOL, L4 2RZ 

051 -263 7829 
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ENSURES REGULAR CONSIGNMENTS 
EVERY MONTH - PLEASE REMEMBER 
IS ALWAYS VERY HIGHI 

Low Cost Base Station FT-200 

The Deluxe 
FT-101 B 
FOR T H E MAN W HO 
MUS T HAV E THE 
BEST- H ERE WE 
S HO W IT WITH THE 
FV101B MATCHING 
V FO 

r·············· ... ·- ·· ....... _ .......... ...,. 
! FULL Y AESU ! 
l WARRANTY i 
i SERVICE j 
; ........ - ... ·····- ······; 

THE BEST VALUE-FOR· 

MONEY RIG ON THE MAR· 

K ET W ITHOUT A DO UBT, 

Z40W P EP INPUT AND A 

S PECIFICATION LEAVING 

NOTHING T O BE DES IRED. 

YAESU MUSEN LEADS THE REST! 
PART EXCH A NGES W ELCOMED e EXCELLENT ON-TH E-SPOT CREDIT TERMS 

IF YOU WOULD LIKE THE FULL YAESU MUSEN CAT A LOGUE SEE OUR OTHER 
A DVERTISEMENT IN THIS MAGAZINE 

J . & A. TWEEDY LTD. 
79 Chats worth Roa d 

Chesterfield 
DERBYSHIRE 

0246 34982 

RADIO COMMUNICATION February 1975 

TAURUS ELECTRICAL 
SERVICES 

26-28 Notting ham Roa d 
LOUGHBOROUGH 

05093 5131 

THE AMATEUR 
RADIO SHOP, G4MH 

13 Cha pe l Hill 
HUDDERSFIELD 

0484 20774 
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NEW I TOP VALUE AND PERFORMANCE 
YAESU - YOUR ASSURANCE OF I/UAL/TY - introduce 

THE FT-201 10-SOm. AC/DC TRANSCEIVER 
£290 + VAT (ex-stock) 

FEATURES: 

YAESU now brings you the newest addition to Its growing 
family ol solid stnlo lrnnscelvers, the FT201 . Perforrnnnco 
and DOtlablllt't are among lhe Key lealurcs of this eco~ 
nomlca1 transceiver along with YAESU lnno"Vated 
modulas to slmpllty servicing, The FT20t hes features 
which you would e•Petl to flnd only Tn units cosling 
much more. 

* Built-in acJdc psu 
* 260W p.e.p. 
* 1 kHz readout 
* Effective noise blanker 
* Break-in cw keying with 

sidetone 
* ± SkHz receiver clarifier 
* Built-in wwv reception 
* All mode operation for 

am, cw and ssb 

* Fast/slow/ AGC 
* Bui lt-in cooling fan 
* Complete line of com· 

patible accessories 

Full details in our "Com· 
munications Equipment" 
catalogue, 20p. 

The Supe.rbly engineered FR-101 RECEIVER 

• SPECIAL OFFERS I FT -401 SOOW Transceiver 
• YC-355 35MHl Frequency counter 

(carr. and VAT paid) 

NEW! FL-101 TRANSMITTER EX-STOCK 160-10m. £270 + 

£268.92 
£70.20 

VAT 

* 23 bands * 160m-2m * Plus general coverage * ssb/fm/a.m./cw * Digital readout option 
available later * Transceives with FL-101 
transmitter for 160·10m * Operates with FT·101B 
transceiver 

u o u de-luxe model is 
complete 
"$" standard model i s 
less certain bands and 
filters. 

FR-1015, £2.45 + VAT 
FR-1010, £330 + VAT 

Full details of bot h the above 
models in our ucommuni· 
cations equipment" cata· 
logue, 20p 
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Elcct1onic1 <uH> ud 
TWO 2-METRE WINNERS ••• 
THE STANDARD C146A 
.. . it's twice the power! 

it's half the weight! 
••. and about k size! 
(OF ITS COMPETITORS) 

T 

STANDARD 
Tho Standard C146A It a 5 Chonnol 2 watt unit Oltod with odJu1table tono· 
burttfor 1700 and 1750H1 ropet1to11. The CSA Base Chorgorunll enablos the 
C146A to be used a.s a main atatlon and re-choraea Nl·Cad bntloriu (set of 
10 rcQulred). 

GZMHz 
The C432 la a UHF 2 Watt 5 Channel Hand tr3nscel-.er wllh a full range or 
ecc.enorlea a.s the CUSA. The C430 Ito \0 Wott 12 Ch1nnel hlghly compact 
and efficient unit of the Hm• 1lu et I he Cl40. This 5s tht n111 profeulona1 
l'Ocm trantcelver n 1llabl1 and wlll onablt you to oot going on 70c.m wllh the 
1d11antao• of tmeJler entonn" and greater band tpace. 

PRICES (ClllTh1aoJVAT paid) 
CV100. VFO for C82GMB •• 
CV110. VFO for CUO 
C1'40. 2m Tmn1ceiver . • . • 
Ct48A. 2m Hand Tran1calvcr, 5 cha.nnol 
C826MB 2m Tran1celvcu •• 
SY·200 Synlhealaer 
C..&30. UHF Transc.eiver •• 
C4.32. UHF Hand Transceiver. 5 channel 

ACCESSORIES 
C·l2/230-2 AC Charoor/Sooakor 
C·l2/2J0..5AE AC PSU! SPKR, tor all modols 
C·12/230--8. Wall pluo·ln chugor 
NI-cad Botlorlos. sot ol 10 .• 
C~205K remoto opailkar for ,.11 modal a •• 
CAO e:rtornal anlonnft couplor •• 
CSA Bue charger unit for C14G 
CAT08E. Rubber flos.lbtc entonna • . • • 
CMPOB Ezlernal mlc1ophono tor C146A and C"32 • • 
CMP02 Telephone hand11t tor all models •• 

AND 
THE 

£2t.1S 
1)31.96 

£105.U 
£11.IZ 

£111.80 
05.:n 

£131.32 
£100 ... 

£61.16 
£23.76 

£.3.2A 
£10.SO 
£1.64 
£2.11 

£15.12 
t.2.17 
£1.64 
~.114 

G6-144A ~ 
6dB GAIN COLIN EAR ... the real performer 

I 

HUSTLER for REPEATER or ANY FIXED STATION OPERATION. Tho Hustlor Moster Gainor 
Is apeclaJly designed tor tugged mech1nfcal perfo1mance ond optimum aaln achieve d thrauoh two 5/8 
wavelength racllator• comtctl,. phued ln collnear connour1tlon. Slillrd gain r1guro Is conser'V1Uve 
and mu1mum rad1aUon ta at the hortzonl 
ELECTRICAL 6d8 a•1n oYer t /2 wave dlpole. Omnldhect1ona1 red1atlon patte.rn. Maximum radiation 
-al ho1lzon.50ohm foed lmpodenn. Field adjustable-1'°'"150MHz. SWR attosonance--1·2:1 mo11ured 
at antenna. 8.andwldth-«iMHz. tar 2:1 or hc11e1 SWR. Pawor-ono kllow1t1 FM. Fee-d-Shunt with DC 
grounding. Radlntor-5/8 wavo lower section. 1/4 wl!IYO phnslna, 5/8 WJYI upper tocllon. 
MECHANICAL Vortlcol olemont-111· long, 1-1/8" 1olo1coplc to 3/8. OD high 1tronglh a lumlnlum. 
Radl11l1-fou1, 21 .. x 3/16. OD nlumlnlum rod. Connoctor-50·230. Wind load-26 pound• et 100mph. 
Wind •urvival-100mph. Complololy t olf·supporllna. Mountlno-Ot s vortlcul plpo up lo 1·3/.t• 00. 
Shloolng Wt: 6·81ba. 
PRICES (e•. VAn G&.1 .. A £35,llO CGT·1« £25.00 
(CGT·14.C 11 lhe mobllo vo11lon with S·2dB oaln for boot mounting) 

EXTENDED WE S TERN ELECTRON I CS SERVICE 
W e are pleased to announce the tollowlng par1·tlmo ao1nt1 whom you wlll find wl ll bo moat h elplul In d1allna wllh ,.our onQuhlat during tht ennlngt and 
weokonda. AU will hold atoch of the popular ltem1. Help u1 to heJp you br giving your local agent a call. 

SCOTLAND-Alan Comoron, GMlOGT, Alloa (0%512) 46SJ ENGLAND- T om Chooaoloy. GCCHP, Horwich, Swalnsthorpo JU 

David Lacoy, GllYP, Solihull, 021·7 .. ~ 

CATALOGUE. We wlll be pleased to send you a copy of our COMMUNICATIONS EQUIPMENT catalogue (20p) or TOWERS, 
ANTENNAS and ROTORS catalogue (20p). No SAE required. 

WCltcun llcct1onie1 (UH) ltd 
Aoen1: G3PRR CHESHAM. BUCKS (02405) 4143 

Hours of business: 9.15·5.15; 9-12.30 (Saturday) 

RADIO COMMUNICATION February 1975 

1-3, WEST PARK ROAD, SOUTHAMPTON 
TELEPHONE: SOUTHAMPTON 27464 
CABLE: WESTRONICS, SOUTHAMPTON 
TELEX: 47388 WESTRONICS 

89 



5 -roP 
mistreating your rig 

Match your antenna system to the PA stage 
with a KW 107--observe your TX "Waveform" 
with a KW 108 

KW 108 Monltoracope 

* Monitor your transmitted "Waveform" 10-160 metres 

* Can be left permanently In antenna feed 

* T wo-tone generator Incorporated to ensure optimum 
linearity tor SSB 

* Displays SSB, AM and CW "Waveform" 

* A further safeguard for your PA tubes 

Writ• or phone for catalogue to: 

Communications 
(Decca Communications Ltd) 

KW 107 ANTENNA TUNING SYSTEM 

The KW range of aerial matching units will ensure optimum 
power transfer from the PA stage to the antenna system 

* Longer life for your PA tubes 

* KW 107 suitable for most transceivers and transmitters 
(250 watt rating) 

* The KW 109 is for use with linear amplifiers 

* Antenna selection 

* RF power and SWR measurement 

* Dummy load incorporated 

* Observation of SWR with and without antenna tuner 

* Attractive "G" line case 

The antenna tuner In the above unit can be purchased 
separately if you already have the KW 101 /103, dummy load and 
antenna switch 

This unit Is known as the KW E-Z match 

other KW FavourJt•• KW 2000E Tran1c:elver 10-160; KW ao4 Tran1mltter: 
KW 1000 llne 01 Amollfler: KW 202 Receiver: KW !eel ATU; KW 103 SWRIRF 
Power meter; KW Oummv Load; KW T rapa (The orlolnaJ end besO: KW 
Trap Olpoles: KW low Paaa Filter; KW Balun: KW Antenna Switch. 

Stockl1la for Hy·Galn bo.am1 and verticals. COR rotators. Shure mlcro­
phonea, etc. • 1 Heath Street, Dartford, Kent. Tel: Dartford 25574/21919 
KW aparn are normally carried for • minimum ot nve yHre after date or 
manufacture of equipment. 
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MICROWAVE MODULES LIMITED 
11 CRANMORE AVENUE, CROSBY, LIVERPOOL L23 OQD. Tel: 051-9281610. 9 a.m.-8 p.m 

DON'T BUY ONE . .. 

. .. UNLESS YOU 
WANT THE BEST 

IN MOSFET CONVERTERS I 
144MHz Mosfet Converters 
UPDATED SPECIFICATION 
The overwhelming response to the Introduction of our 144MHz 
SSB receive converter has indicated the requirement for a 
tightly specified converter for use with modern highly accurate 
28-30MHz receivers. To this end we have now standardised the 
design of our 28-30MHz converter using a zener-stabllised 
116MHz crystal oscillator, giving a typical read-out error of 
better than 1 kHz. The converter is now available in the two 
versions, with and without the local oscillator output facility. 

M MC144/28 Price £16.42 Inc VAT 
MMC144/28 LO (with 116MHz output) Price £17.60 Inc VAT 

SPECIFICATION 
Noise figure: 2·8dB max. Gain: 27dB typ. 
Image rejection: 65dB typ. 
Crystal oscillator: 116MHz (zenered) 
Frequency error al 144MHz: 3kHz max. 
Power supply: 35mA at 12 volts. 
116MHz o/p power: 5mW min (LO o/p version) 

We have extended our popular range of single conversion 
converters to Include the followlng l.F.s.: 
9-11, 12-14, 14-16, 18-20, 24-26, 28-30MHz 

Price £16.42 inc. VAT 

144MHz DOUBLE CONVERSION MOSFET CONVERTER 
l .F.s available ex-stock: 2-4, 4-6MHz. Price inc VAT £16.42 
This unit was developed to meet the heavy demand for a con­
verter suitable for use with receivers havi'ng better performance 
at lower frequencies. It uses two dual-gate mosfel mixers, both 
fed from the output of a 70 or 71 MHz crystal oscillator. Selec­
tivity is obtained al the first IF In the 74MHz range, thereby over­
coming the usual problems associated wllh low-1.F. single 
conversion converters. 

136MHz SATELLITE BAND CONVERTER 
l .F.'s available: 28-30MHz and others Price Inc VAT £16.42 

70MHz MOSFET CONVERTER 
l.F.s available: 4-4·7, 14-14·7, 18-18·7, 28·28·7MHz. 

Price £16.42 inc VAT 

432MHz MOSFET CONVERTER 
l.F.s available ex-stock: 14-16, 18-20, 24-26, 28-30, 144-146MHz. 

Price inc VAT £19.55 

432MHz VARACTOR TRIPLER 
Maximum input power at 144MHz: 20 watts. Typical output 
power (at maximum Input): 14 watts. Price inc VAT £18.90 

144MHz DUAL OUTPUT PREAMPLIFIER 
Gain 1BdB, N.F. 2·8dB. Ex-stock. Price Inc. VAT £9.72 

ALL EQUIPMENT EX-STOCK -ALL PRICES INCLUDE POSTAGE 
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South Midlands 

Yo UR MAIN YAESU MUSEN DISTRIBUTOR 
ONE STOP SOURCE supplying all your radio needs 

NEWS FROM SMC 
NEW LINES COMING FOR '75 Phone or write for further information and approximate prices 

144MHz LINEARS (12V D C) 
Require 10W drive, switchable FM/SSB, RF sensing and adjustable hang time. 
Low price (half of some FM only units) 
75W output £50 100W output £70 150W output £95 
RF SPEECH PROCESSOR Audio to audio, mains powered, Illuminated meter. 
Suitable for all phone modes (superb on FM) £44 

CRYSTAL FILTERS 9MHz, 2·4kHz rii) 6dB, 6 pole (save £10) 
W ith USB + LSB crystals £ 12.50, with USB crystals only £ 11.50 

2 Metre WALKITALKIE 
2 watts. Hand sized supplied wilh telescopic whip, carrying handle, F type coax plug. 
Fitted 6 CHANNELS-145·00, 145·50, 145·55, 145·125/725, 145·150/750, 145·175/775. 
(save £23 in crystals alone) (for any pair not required deduct £1 from price) £ 75 

A ccessories include set of 10 ni cad batteries £7.50 (save £2.50) Hod type battery charger £7.50 (save £i.so), Flexible 
helical whip, leather case, F to BNC adaptors. Burst unit 

70cm M ultibeam now with 18·7dB gain £16.10 

FL-21008 

FREE SECURICOR DELIVERY ON YAESU 

FT-1018 
EX-STOCK 
IN 

TOTTON 
£)30 + VAT 

Warranty work- give us a call, we will send you our Securicor contract letter to collect free of charge. (Other service work carriage £1.30). 

SECONDHAND AND SHOP-SOILED LIST, PHONE 04216 2785 FOR LATEST 
PRICE/STOCK LIST BACK IN PRINT. SAE OR 'PHONE FOR FREE COPY 

MICROWAVE M ODULES (all 28·30MHi I.I,. olhors lo order) p & p 30p 
70MHt Converter • • £15..20 432MHt Converter •• 
1«MH1 Convortor • . £15,20 l ,2:96MH1 Converter •. 

S HUR E (p d. p 30p) 
444-0esk Mic. . • £15.30 

K ,W , EQUI PMENT (Carriaga a>lrol 

444T -444 wllh Amp .. £17.lO 

£11.10 
£2'.00 

4018-Hond·LOW z 

"' Pre Amp 2 outputs .• 
144MHt Convcn1ar wllh LO out •• 

£7,ZO 201-Hand-H; Z .. 

U .00 
£16.30 

u.oo 

KW103 SWRI PWR molar .. £11.00 KW108 Monllorscope US.00 KW160 Topband ATU.. £ 11.00 Dumm1Load75150 ohm • . £1Z.OO 
KW107 (KW103t EZ + Lood > Switch) £U.OO KWIOl ORO ATU .. £71.00 KW El malch 10/IOm ATU .. £l1.00 A ntenna switch, 3 way .. £1,00 

ACCESS 

BARCLAY 

PL EASE NOTE- T HESE P RICES DO NOT INCLUDE VAT (I" ) 

Terms c,w.o . or Just phone with credit card number for same de.Y d&1p1tch of ex. 1tock ltem1. 

Our HP facl lltles now lnc:lude In.st.ant c:le&Q.Ac:e for hotdere of a current(U.t<.) ca.llalgn. 

TRI CITY 

FINANCE 
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Communications Ltd \liiJ 
YAESU 

ANTENNAS, TOWERS, MASTS, ROTATORS, COAX V 
VERSA TOWERS 

11/uJlflltd tl phl. Tlltover Tetescopl c post moun1ad ex0 1tod. Tho t11tlng 
•ctlon allows easo of maintenance and chanoes o' 1ntonn11. Tho rclatlve.ly 
low w e1ght allows ea1e of tnstatlatton. From: £172..25 

A LI MAS T S 

T ELOMASTS 
Gtt.l'ol&niaed stool T etcscop1c 1011. section. 

JOU.-£1S.OO '°11.-£20.00 50f1.-£2S.OO 
With tlgging lt.U1: 

30f1.-£21.00 '°11.-£39.00 

HAMTOWERS 
A/Aflo~ Telo.copi c t ·S, 2, 3 metre suctions.. 6-.21 metres hom .£.U.IO fo1 6m 
to .£31.00 lot 21m. 

Galvanised la lllce 101t. s ecllon• 30U. height with chmblno llOPI Or'I one face. 
From: LIO.SO 

T H E COM PLETE RANGE OF JAYBEAM CANO MORE!> (Carriage extra> 
OMNI-DIRECTIONAL YAGI'S 
H0/2M Halo head only -3dB 60ohm £1.85 5Y/2M $ olcmcmt Yagi 7-BdB 60 ohm 
HM/2M Halo wllh mast -3dB 60ohm £2.20 BY/2M 8 olomunt Yaol 10dB 60ohm 
UGP/2M Ground plnno OdB 60olim £A.IS 10Y/2M 10 olomont lono Yool IJdB 50 or 75 ohm 
XD/2M Crouad drpolos - 3dB GO ohm £5.I S 14Y/ 2M 14 olomonl long Ynol 1 .. SdB 50 or 75 ohm 

CIRCULAR SLOT· FED 
XD/2M Croaaod <llpolos OdB !Oohm £5.75 D5/2M 5 ovo r 5 10·3dB 50or 75 ohm 
5XY/2M 5 olemonl crossed l ·BdB SO or 75 ohm £8.20 D8/2M 8 over a 12 6dB SO or 75 ohm 
8XY/2M 8 clement c.rosscd 10dB so or 75 ohm £10.20 

PARA BEAM LLXY/2M 10 element crossed 13dB 50 or 75 ohm £14.10 
PBM14/2M 14 elemcn1 parnbeam 15•2dB 50or lSohm 

4 METRES 
70 CENTIMETRES •Y/ 4M • olemonl ldB SO ohm £1.IO 
D8/ l0 8 ove r 8 12-SdB 50ohm 

BEARINGS PBMllJlO 18 elomanl p;uabeam 1r5dB SO ohm 
RZIOO Allonmenl boarino £1.60 M8M46/ 70 46 olomenl Multlbeam 17·3d8 60ohm 

PHASIN G AND M ATCHING HARNESSES AVAILABLE 

ANTENNAS FROM HY GAIN 
H'/ Tower, 1G-80m. Solf supporting towor £132.00 
IBV. 10-80m. Vortlcal eelf supporlfno £15.SO 
12A\10, 10..20m. Vorllcal solf supporll no £20,00 
1•AVQ, 10-40m. Vortlc.n.I self supporting .£2t.5o 
LCBOO Loodlng coll lor AVQ, 80m. £1.34 
IBAVT/ WO IO-l!Om. Vor11cal •• £42.SO 
TH60XX 10..20m. 6 clement beam £t17.00 
TH3 MK310-.20m 3 elomenl beam £90.SO 

S. M.C. TRAP DIPOLES (Carr;ago paid) 
Trao dlpote 1o-80m £11 .SS 

TH2 Mk. 3 ll)..20m. 3 elomonl 600W .• 
Hy Outtd 11)..20m. 2 element 40m, 
0810-15A 10 nnd 15m. 3 c lemonl beam 
082•9, 3 olomont 20m. 2 otemont 40m. 
•028A, 40m. 2 clement 
2CMBA 2.0m. 4 olomeni beam 
203BA 20m. 3 olcment beam 
1538A 15rn. 3 olomonl beam 

Typo HP (1kW pep) 

ROTATO RS: EX-STOCK FAST 
OELI VERY 

• 

Carriage CB.R.S.) F,oe. Socurlcor delive ry 60p extra 

AR30 for Stereo FM. TV and sm.-.11 VHF 
bo:&m1 £25.00 

AR40 for Medium VHF arrays, Small HF 
beams £30.00 

C044 Arrave up to 21 aa. h . ot wind area £60.00 

Ham II AUD'/I up lo 74 sq. fl. of wind a rea £90.00 

THE NEW CONTROL UNIT FDR Control C•blo 5 core (eMlock). n1 llp/m 

(C:iniago paid) 

£62.00 1038A IOm. 3 element boom 
£to.oo LA 1 L1ohtnino nnostor •• 
£61.00 LA 2 Uohlnino 11uu1or •• 

£121.00 12AMO Roof mounting kit 
.CU0.00 14RMQ, Roof rnounting kll 
£M.oo 400 Ro1or •. 
£87.00 BNllli Bnlun • • •• 
"'4.00 TH3 Jnr 10-20m. 3 elomont 600W 

£1t.lS T)IPC! P Portable •• 

£4.30 
£5.60 

£U.OO 
£1'.00 

£7.92 
£10.SO 

£If.to 

u.oo 
£10.to 
£12.10 

.£35.00 
£17.50 
£3.00 

£11.00 
£13.00 

£Ut.oo 
£9.50 

£6:1..00 

£11.SO 

THE CD44 AND HAM 2 Control Coble 8 core (ei-tlock), a126p/ m THE NEW SILENT CONTROL UNIT FOR THE AR34 and AR40 

R.F. CABLES (Caulaoo up to 20m, 40p; oYor, 50p: loat tor llgh1cr c~ble11) 
50 ohm RG8U/ URG7 33p/ m lS ohm URJ9 25p/ m 75 ohm Flo1 lwln 6p/ m 75 ohm BJCC 2311 22p/ m 
1Sohm URS7 33p/ m 75ohm Ec:onom'I IOp/ m 300ohm Ribbon ·~ &/pm SO ohm UR43/UR78 15p/m 

M OSLEY TRI BAND (10.1$.ZOm) BEAMS (canl•o• £1 .75) 
TA33JnrE3ole200WRMS £45.00 TA32JnrE2 ete 300WAM £32..00 Mustang3 eto 2kWPIP £60.00 Mustang2ctle 1kWAM £48,00 

BANTU( FIBREGLASS. STAINLESS STEEL VHF/UHF MOBILE ANTENNAS (C..m ooe 75p. Coils only, 25p) 
BS i Wa-we 14'MH.i, £5.00 BSU ~ Wa'le 432.MHr £.S.00 Maanelic Base Mount, £7.SO Note: deduct $0p from pri ce ol 
llGA i- Wtve t44MHL £6.00 70} i Wavo lOMH' £3.00 Trunk LIP Mount £5,to aettat It atandl!l.rd b1110 not required 

G WHIPS. The 8rlll1h Mobile HF Antonna1 Ranot (Ctrrl11ge 75p) 
Trlbander-10, 15. 20 • • £1:1..34 LF40m, LFSOm or lF160m £1.10 
Multlmoblle"ll", 10, 15. 20 £100 MM40, MMJO or MM1!0 £4.10 

COAX PLUGS (p and p extra) 
PL259 42p; Reducers 12p; PL259A 54p; UHF Anglo top; 

Fhtxlwhlp 10m with bi>H 
Basemounts 

U.50 
£1.IS 

50239 33p; VHF bncll to bnck 66p; 

SOUTH MIDLANDS COMMUNICATIONS LTD 
Formerly trading•• South M idland• Conatructlon Ltd. •nd W es:t•rn Elecbon1ca (U.K .) Ltd. 

OSBORNE ROAD, TOTTON, SOUTHAMPTON S 04 4DN. TELEPHONE: TOTTON COUii) U30 or 27115. 
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F15. F20. F40. Fsoor FlliOm £US 
Telescopic Whrps for Colle £1.10 

BNC ploos 42p: N plugs llp 

A MEMBER OF THE ARRA 
Aaon l : Brian G3ZUL 

Droltwlch (OIOS1 4SIO) 
Hours ol bu1lno11: 9-5.30. 0-12.30 Sat. 

CABLES : "AERIAL S OUTHAMPTON" 
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J. BIRKETT 
RADIO COMPONENT SUPPLIERS 

TANTELUM BEA D CONDENSERS. ·22µt 35v.w., lµt 35v.w., 
2µt 25v.w., 2·2µt 35v.w., 4·71•t 35v.w., 511t 25v.w., 6·8µ1 25v.w., 
6·811t 35v.w., 101,t 16v.w., 15µf 10v.w., 20111 6v.w., All at Sp each. 

25 PLASTIC TYPE BC 107 85% Good for 50p. 
5 ASSORTED UNMARKED GOOD TRIACS For 80p. 
SILICON PHOTO TRANSISTORS €, 44p each. 
1,000pf SOOv.w. T UBULAR CERAMICS 1Sp doz. 
DUAL GATE MOSFETS 40601 @, 55p, 40603 @, 55p, 40673 @ 

55p, MEM 616 (i! SOp. 
TEXAS HIGH SPEED DIODES Typo 1N3881R 200 PIV 6amp 

u 20p. 
INTEGRATED CIRCUIT AUDIO AMPLIFIERS with data 

TBA 800 (ii £1.08, SN 76013NO (a £1, TAA 611B @ 6Sp. 
TRANSISTOR 10·7MHz l .F. TRANSFORMERS ® 11p 

each. 
DIVIDE BY 2 300MHz COUNTERS with data @ 80p each. 
DIVIDE BY 4 180MHz COUNTERS with data @: £1.10 each. 
DIV IDE BY 10 300MHz COUNTERS un1ested with data 3 for 

£2. 
MULLARD 10 WATT AUDIO MODULE Type LP 1173 @ 

£2.16. 
ZN 414 RADIO IC CHIP with data (ii' £1.20. 
UHF TRANSISTORS similar to BFR 90 with data @: £3 each. 

1N 40071,000 PIV 1 amp SILICON DIODES 16 for £1.08. 
75 MULLARD C280 Series Polyester C ondensers Assorted 

for 80p. 
1SOMH z NPN TRANSISTORS Type ZT 89 w 40p doz. 
X BAND GUNN DIODES with data Iii £1.65. 
X BAND DETECTOR DIODES Llko SIM 2 tit 15p, 1N 23 @ 

25p. 
lib FERRIC CLORIOE WITH MARKER PEN ANO INSTRUC­

TIONS 1a £1.10. 
10 SILICON 10 Amp Bridges untested tor £1.25. 
100 ASSORTED IC's Marked/unmarked consisting ol OP­

Amps, 74 Serles, Line Drivers, Audio Amps etc., @I 75p. 200 
for £1.25. 

JAP FULL VISION DIAL Size 5• x 3• @' £2. 
2,000µ1 30v.w., CONDENSERS Can Type size 2t• x 1• @ 15p. 
MULLARD TRANSISTORS AC 128 or AC 176, 6 tor 25p. 
100 Untested ZENERS 2 watt or 400mW @ SOp. 
SMALL PANEL WITH IC TAA 350 Plus other components 

(ti. 40p. 
6 PLASTIC NPN POWER TRANSISTORS untested @ SOp. 
FM IC's like T AA 570 untested with data l!i 5 for 55p. 
200 ASSORTED DISC CERAMICS for 50p. 
20 ASSORTED BRANDED 250mW ZENERS ® 75p. 
PLASTIC VHF 200MHz NPM TRANSISTORS 40p doz. 
MULLARD C280 Series Polyester Condensers. ·Olµf, ·015µf, 

·022µt, ·033µt, ·0471•t, ·068µf. All 21p each or 18p doz, ·1µf, ·15µt, 
3p each or 22p doz., ·22µt, 4p each or 30p doz. ·47µf Sp each, or 
40p doz., 1µf 10p each or 5 for 40p, 2·2µf 12p each or 5 for 45p. 

UNMARKED GOOD 2N 3866 VHF TRANSISTORS @ 30p each. 
GERMANIUM DIODES1N34A, OA85, OA 91, 0A 95.All at8p 

each. 
SANYO 15 watt AUDIO MODULE with data <a £3. 
COLOUR TV CONVERGENCE POTS 10 ohm, 50 ohm, 

75 ohm. All at 10p each. 
COLOUR TV DELAY LINES MULLARD T YPE @ 40p each. 
DUAL 2GHz NPN TRANSISTORS with data. Untested, @ 

3 Pair for 55p. 
ITT FERRITE TOROID TYPE CR071-8 @ 15p each, 3 for 40p. 
BRANDED 400mW ZENERS 3·3, 3·6,5·1,6·2,6·8,9·1, 10, 11, 12, 

16, 18, 24 Volt. All at 10p each. 5 tor 45p. 
100 ASSORTED TRANSISTORS Marked and unmarked 

SILICON and GERMANIUM, PNP, NPN for 50p. 
Brand New 7 Watt VHF TRANSISTOR Type 2N 3375 @ 

£2.16 each. 
BF 271 1GHz RF AMPLIFIER NPN TRANSISTORS @15p 

each. 
AF 279 800MHz PNP STRIPLINE TRANSISTORS @ 4'p 

each. 

20 Branded AC 128 Transistors for SOp. 
12 AF 117-0C 170 Type Unmarked untested Transistors @ 33p. 
0-2, 0-3, 0-4, 0-5 amps DC Moving Iron Charger Type Meiers @ 

60p each. 
BF t80 or BF 181 ® 25p each or 5 for £1. 
50 ASSORTED MINIATURE TRANSISTOR ELECTRO­

L YTICS for 50p. 
50 1 N 4,000 Series 1 amp DIODES Manutacturers Fall Outs for 

SOp. 
50 PLASTIC NPN TRANSIS TORS 85% Good at 50p. 
SO PLASTIC PNP TRANSISTORS 85% Good at SOp. 
Unmarked Good 2N 3866 @ 30p each. 
COMMUNICATION SERIES OF IC1s untested consisting of 

1 x RF, 3 >< l.F., 2 x AGC. 2 x VOGAO, 1 x Mike Amp, 2 >< 
Double Balanced Modulators, 1 x Mixer. The 12 tC's for £3 
with data. Separate IC's at 27p each. 

AF AMPLIFIER and VOGAD CIRCUIT with Side Tone 
untested with data @ 30p. 

SSB DEMODULATOR, AM DETECTOR, AGC GENERA­
TOR untested with data ® 30p. 

TRIPLE D EMODULATOR AM, SSB, FM IC Untested with 
data la 3 for £1. 

TV DIODES A Y 102 @ 30p, BA 148 @ 10p, BA 144 @ 10p, 
BA 145 (ti• Sp, BA 156 @ Sp. 

BRANDED TRANSISTORS BC 107, BC 308, BC 177, 2N 706, 
2N 706A, BSY 95A, BC 213L, BC 214L. Lockfit T ypes BC 147, 
BC 148, BC t49, BF 194, BF 195, BF t96, BF 197. Al l al 6 tor SOp. 

CERAMIC TRIMMERS MICRO MINIATURE 3'5 to 8pt @ 
3 for 12p. 

CERAMIC TRIMMERS SUB-MINIATURE 2·5 to 6pf, 3 lor 
12p. 

CERAMIC TRIMMERS SUB-MINIATURE 4·7 to 20pt, 3 for 
10p. 
PHILIPS SUB-MINIATURE TUBULAR TRIMMERS 3pf @ 

Sp each. 
TRANSISTOR ARRAY like CA 3045/8 Tested with data @ 

35p. 
THYRISTORS (SCR's) 100 PIV 10 amp @ 2Sp, 400 PIV 10 

amp @ SOp. 800 PIV 10 amp €. 60p. 
DUBILIER GREYCON MINIATURE METALLISED POLY­

ESTER CAPACITORS ·Olµf 400 v.w. @ 15p doz. 
OUBILIER TAG END ELECTROLYTICS 5001•f 50v.w., 2' x 

1• 4 lor 2Sp, 2,000µt 50v.w. 4! x H @ 25p, 5,00011125v.w., 4t X1 i 
@ 25p, 10,000µf 12v.w., 4! x H @, 20p, 10,000µt 25v.w., 41 x H 
@ 40p. 

DU Bl LIER AC FILTERS Type SBN 2CF, Fit In series In Tx 
Mains Lead 250V ACW, 20p each. 

150MHz SOOmW TO 5 Case S ILICON PNP TRANSISTORS 
Unmarked Good 1Sp each, 5 tor SOp. 

BO 112 (!!' 25p. BO 124 ft' 67p. BO 138 ft! 71p. 
BO t1S @ 75p. BO 135 @' 43p. BO 140 @ 70p. 
BO t16 @ 43p. BO 136 @. 49p. BO 144 @ £2.32. 
BO 121 (ci} 7Sp. BO 137 1'<1 S5p. 
100 ASSORTED BRANDED TRANSISTORS Mainly Small 

Signal Types NPN PNP for £1.08. 
38MHz l .F. TRANSFORMERS H " Long by ~· Square Excel­

lent tor Rewinding 10 for 22p. 
TRANSIS TORS L ike BFR 90 with data @ £3 each. 
MICA WASHER KIT For Semiconductors consisting of T03, 

BO 131 Type Bushes etc. @ 30p. 
VHF·UHF TUNING VARACTORS 80pf at 4 volt, 57pf at 8 

volt with a Q of 100 at 100MHz. Tested 1Sp each. Untested 6 
for 2Sp. 

MEDIUM FREQUENCY TUNING VARACTORS 330pt at 
4 volt, 110pt at 40 volt. Max. Freq. 10MHz Untested, 3 for 30p. 

BRANDED RF AMPLIFIER TRANSISTORS BF 198 
400MHz, BF 199 SOOMHz, BF 240 400MCz, BF 241 400MHz. A ny 
6 for 50p. BC 171B 10p each, 6 lor 50p. 

MOS LOGIC IC's UNTESTED WITH DATA 
Dual 3 Input Nand Gate 5 for 4'p. 
Dual 3 Input Nor Gate 5 for 4'p. 
6 Input Nor-Or Gate 5 for 4'p. 
Counter Register-Bistable 5 for 4'p. 
Quad Adder 5 for 4'p. 8 Bit Shill Register 5 for 44p. 
24 Bit Shilt Register 5 for 44p. 

Member of the ARRA 
Please add 10p post for orders under £1. 

25 THE STRAIT, LINCOLN LNl IJF. Telephone 20767 
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GAREX (GJZVI) 

THE GAREX Mk II T WOMOBILE FM/AM T x·Rx 

Brief technle:nl dot11l1: 
Tx R.x and PSU for 12V OC Input conlalned In one unit 12X 4l >e a· deop. 
Tx Tranalstorlsod Cr)'&tal oa:clllalor (8MHz), multlpllora and modulator, 
Quick-heat talrodes Yll080 driver t:nd PA. No atandby current. 6 1wltchod 
cryatel po1lllon1(newteature). Fiil mlc. wllh ttr•H·IO·lalk. Switched AM or 
FM. Tone-burat oonerator-2 tonu + on swllch (new feature). 
R.x Fully tran1l1torited. Continuous tuning ttom 144 to 1'6MHt dllecU~ 
c.allbrated dlel. VFO supptled hom I.e. vollage regulator for lmproYod 
atablllty undtr moblle condlllons. 2 RF ompllOtr•·· FET ht mixer, ht IF 
10·7MH1. cr;atal controUed 2nd FET mlxor. 2nd IF 45SkH.t. sQuelch, audio 
oulput to drive uternal 30 apeaker. fM/AM reception selKled by awUc:h 
Independent of T• mode. ullllslno I.e. quedroture dtledor on FM. 
35 tran1l1lor•. 31.c·s. SS diodes. Fto1Uno supply for poa. or neg. earth. 
Delivered price compl11e wllh one Tx cr;111l and deUilltd h1ndbook £1zt~IO 
Inc. VAT. BRITISH MAOE 

GAREX LOUDSPEAKER UNIT 
M1tchlno atylo lo Twomobllo, dunl·Purpoao lnble·top or mobllo 
mounting: 5 x 3'3150 drlvo unll. lde nl tor t)Opulnr R/T oaulpmont £4.'2 

Prfnttd circuit boards from P)'t R/T tqufpmont, with clrcullt. All 
translator. all in oood vsed condlllon, unlo11othorwl1t1tattd. 
FM AF board provides audio for FMTx a110 Rx audio ortamp, sullable valvo 
or ltanslstor Ta New £1.ts Good used £1.00 
tO·l MH1 l.F. boord £1.15 
2nd mixer t0·7MH1lo45S~Hz. with IMSSMHz ital £t.IS 
4.SSkH z block fllttn 25>1Hz chann. apacJno. low lmoedanc1 £1.75 

2SkH:: c:hann~ spacing, high Impedance 70p 
12itl:Hz chann. 1paclno-dot.all1 A prlcea on appllcatlon 

4SSkH1 AM l .F. board (U AM25B) £1.00 
Squelch boards (e1 Combrldgo) FM 15p AM !I.Sp 

(U AM25T) 4Sp 
(u AM2SB) Type A or B. 15p 2 tor 25p 

Mic.. ampUfler board c• AM25B 
ox AM2ST 

Mod. output bOlltd Ol AM25B or T 
Rx Audio board ox AM2SB 

OJ AM25B, sollod 
ox AM25T 

Mic. pre1mp board. 21ranalalor. amlttor followor outpul 
NOTE-Apart hom provldfng spares for tho apoclflc aQufpmenl, 

above boards are an lde!.nl b:ul1 for home·brew eaulpment. 
Modulation ltan1formors with connec1Jon data 

SSp 
15p 
(Sp 

'5p 
25p 
4Sp 
IOp 

111 tho 

p.p. NKT404/0C28JOC35 to OOV03·20o Ct .30 Driver lo aull 50p 
p.p. NKT404/0C28/0C35 lo OQV03-t0 £1~ Driver lo ault 40p 
Slnolo El.8410 OOV03-t0 £t.OS 
p.p. ELSI lo OOVO:l-10. + 3!"1 LS & ISO pub. addrau 
p.p. El.84 lo OOV03-20a £2,t6 

£1.05 

Audio tranaformtra p,p, NKT4<M to 30:. 1mall or large 40p 
Orlvera to 1ult, 1maH or huoe 40p 
GAOS lo 30 and IO!l 40p 

Camtr• \llldeo boa'd (Lynd new £3.IS 
Recliner plug In v11IY0 ruplncomont 1to.ck of 1lllcon diodes, full wave 2·6kV 

p.l.v. at cooma. Int. ocl. baa a. wl,ed a1 5U4, oully modod. 75p 
Circuit breaker• . ponol mounlod, 0•3, 0•5, 1 and 2 11mp (now) 45p 
Reid 1wl1ch S.P.C.0.33mm x 5mmdlo. (75mm ovor loodt) 10VA roting 35p 
Roed rolay colls to match above. 24V (2·51' ros.) 20p each 3 for 50p 
Low 1011 SP rood ond 24V coll alau oncop. OK for 1wllchlno tuned chculb 

Ct.00 
Palntoft (min. Jonet) connec.tor1. chu1l1 m10. 18 way male or temale 30p 

ditto, 6 way (2 pint 11 rt. angles) Up 
Tooole 1wltche.a SP biased oft 1Sp 

DPDT 15p 
Cry•tal• HCGU: t2·700MH1 87G; 2·400MH1 30p 
Valv11 (New or toiled ex. oaulp.) EB91, EC9t. ECCtt , ECF80, ECHl3. 

ECH34, 6A T6, 6BH6. 6BJ6. 6CB&. EZll tsp ooch, ony 4 for 50p 
Translator• (lasted, with mtg. *'1t•) NKT404 15p each. 4 for 50p 
Int-orated circuits (new, full 1pec.) 

723 voltage roo. TOS metal caae. 2137V out at 150ma for 5/40V In 
SN76660 FM quadrature detector 
C04001 AE quad. 2·tnpul NOR goto tor tono·burat gon. 
NE555 Timer for lont·burst oon. or time-out Indicator 

Rtl•Y• Cambridge 12V 2 pole c.o. 
Mlnfature 12V plostJc covet 2PCO lOp : 4PCO Up 
29 AMP av 1lnot1 mako: GV double mako: 12V double make 
Typo 2400 e-. AM2S, ploaaa 1poc1tv coll/contacte roqulrod 
Coul1I terlal relay type 95t, 500. OK ti 10cm. 24V 
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llp 
£1.ZS 

'JOp 
15p 
21p 

!I.Sp 
2Sp 

U.11 

Main• ttaftaform.,. multlta.p prim. unteu 1ttltd otherwle• 
HT Tron1f. s wlndlnoa: 35v 0·2A, 75/ltSv O·ISA, &o. O·SA, 150¥ 0-3.11. 

170/220< 0·3A (t31b1) a .71 
(For qulc~ hoal OOZ<>e-40 Ta) 1 wlndlng1 232V, 211V (300mol: IOV, 50V 

(50mft) MV IA: tHV IA: t2-8V 4A (tt-51b) IA.SS 
170-0-t70V OOma. 50V 50ma. 8·3V 3·3a, SV 2A (S·Slb) ltt.U 
G-t46-232V UIOme, 29·SV tA, t3·9V SA, 50V 50mo (10·51b) a .n 
8·3V 4A (2-21b) tsp 
Small ltOV Prl. 30V tOOmo aec. 40p each, 2 tor 7Sp (oerlH prl. for 240V) 
230/240V Prl, 72V 40ma, 8'8V IOA, 6·3V 4'8A C coro (lib) &4,U 
200/250V Prl, 31-54·31-SV lA tapped 22, 24, 2S·S. 28·SV C.N 
Aulo 2Got0.0.IOQ.I00.230V 200VA a.11 
34~5V 150mA, SV 2A (P.O.F.) ~ 
6 S~·SV2·3A, 6•$-0-6•5V 2•9A. 6·S-0-3·SV 4•2SA, 6·5V 2 ·7A, 37V 

30mA (P.O.F.) 
Charger tranat. 240V In, 17·5V IA out 

HT chokea SH 10m1. 4H 2.&0m1, Ui 240ma, S-2:SH S50ma, 1·8H 12.Sma 
Top grade types: 9H 250mo t07!l £1.M, tOH 20ma tOO!l £I.IS 
IH 2AOmA (P.O.F.) £1.IS ; 3SH 2SmA (P.O.F.) £1.15 
N .B. P.O.F. R Polled, oll-Olled. 

Toroidal Inverter tranaformert. 12V DC Input (with cl1cuU1) 

£4.U 
IOp .... 

265V al tSOmA (Cambridge) 2·2s· x 2· x t-6" £1.71 
(6/12V & 12/2.CV versions al10 •V• lltblo Hmt price) 
P1~ ContlnonlRI tyJ)e &2.IO 
170/375V at tlOmA (Vanouud) 2-75. x 2·5· x 2·s· £1.H 
(24V veralon. 11mo price) 

V double 390V al 200n1A 2·9" x 2·s· x 2·5' £1.N 
V doublo 400V el 200mA and 250V al tSOmA H" x 2·75" x 2·25" U.W 

(NB: bolh on ume wlndlno-10 cannot bo addoed to alvt HOV) 

HT choko aultoble for 2·3kHz lnve rtua IOp 
LT chok•. 3 Amp. 0·10, ld<lll for LT pau or ha•h lllleflng, >tp 
RtcUllntar poll mullitum. pruet, p.c. mtg. (naw) 

to, 20, 25, 100. 250, 500, Mk, 2k, 2·Sk. :!Sp each, an~ 5 tor £1. 
Neona. min. whe endod, Sp ea., 12 for 50p .. 
Dlodu CS34·A i5p 
Air 1pacod Trimmer. (u) amall: 2·20pl. 2~1. laroo: tOpl. 25pf tsp 

amall 2·20pl wllh aolndle t· x i" ZSp 
Butterfly ltlmmor• 11100 2 x I 7-Spf, 2 x IOpf 'ltil 
Be1hlv1 trlmmera 2--8pt Sp ~f (new) Ip 
Tetter trimmers 2·t0pl, mulliturn, O.K. for U.H .F. IOp 
T x MulUpller Tranaformerfor AM10. AM25B or T. High or Low Band Mp 

Olhar Pye coll1 and transformer• •l•o avallabl• 
to-7 IFT (volve typo) 2i· x 1· aauaro doublo 1uned Hp 2 lor :t5p 
Coll l ormera, ceramic, slnolo hole nic 1i~ x 14

, (wllh a lug) 10 for SOp 
Modulator kit 1·or OOV03·20a. Include& •II ncceatary componenta: re•dJ 

au:emblod p,c. boards, driver and output tr•nstormou, powcH lr•nelstor• 
(with mtg. kits) circuit and connecUon de talla: 0110 aullabto tor OQV03-
t0, for 12V working, bnrgaln price £2.40 

Typo 2. 1lmllor lo nbovo. bul oulpul lranaformtr hat eddltlon1I 150 
output wlndlno for pub. address. a.M 

Rx audio kit slmller lo above, but 30 output £t.20 
Moblle PSU 12V DC Input (tlo1llno for + or - E) ltan1letor Inverter 170, 

220 or 3IOV OC at SBOmA output. fully smoothed, chaatll ttctlon. Hlf· 
contained, fully whltd i nd tesled, wHh c1rcull .£A.IS 

Aa 1bovo. but partly a11embfed (•1 cut out), complete with an com-
ponents, chcull, flnlah·lt·your~nlf a.ts 

S.T.C. AMN1 mobUe1, hlband, 6 channel, all solid 1tate, 20W RF oulput. 
12\kHl spec. P.O.A. 

Ventll•ltd attel cabinets 12 x '2 < 18" h igh. wf•h wall·n,1no lug1, Internal 
choasl1 hamo 111" >e u· < 13·. Now condltlon U. 8u)'1t tnspect and 
collect by oppolntmont. 

TW Phate 11 2 metre Tnmsvertera 10 metro Input, bull\.ln Ra conv. for 
10 MCllrO output. QOVOG-COa P.A. Elttornal condA, br"nd new, lntornatly 
mnrkod: wlth handbook: dollvcred price. £.lt.40 

Pya R•nou 1paret 1.F.r's 10·7MHr, 2MHz, Nolao llm. ns1y., R• osc. mull. 
lransformor: ell at 30p 
Vibrator tronstormor 6/12V or 24V L1 .. SO 
lnvc llor tflnslormer (160/260V out tor 12V In) £1.'5 

8HC SOohm fr•• 1ockota (now) spcdal oflor 12. for £1.• 
PapOI block capacltoro (Mid/voltage) 0-5/400: 1/500: 1-5/500; 2/JISO 11 Sip 

8/600: 8/800: 8/1000 al £1.0I 
Walkle·t•lkle can"h ntchel, maln compa1lmont •oorox. I i x 1 x2~. 

ptu1 mlc/ balt compartment approx. 1 X S , 'r· for Mu•phy Rovtr. (Ban· 
lam will nr) £1.10 

Un1us atatod olhtrwlso, component• tr• ••·equipment, In oood condition. 
your 1all1f1ctlon auaranteod. Wherever poufble. full aupportlno dale Is 
given. 
Ptlcea quoted are 1nclualve of post. packing and VAT. 

M•U order only. Sole addrt H tor ordera and enqulrlea 

GARE.X ELECTRONICS 
NORVIC ROAO, MARSWORTH , TRING, HIRT& HPD 4L8 

S.a.a. with 111 onqultlu please. Phone Cheddlnoton (STD Otll) llm4 
8.30pm·Opm and weekandt only. 
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The Heathkit 5-hand HW-101 transceiver. 
It'll make you very pleased with yourself. 
Like most Heathkitamateurradio equipment, our HW-101 

SSB transceiver comes in kit fom1. 
So, besides the enjoyment of using it you'll also have all 

the satisfaction of !mowing you built it 
It should make you very pleased with yourself. 
Especially as it's about the best transceiver in its class. 

And represents exceptionally good value for money. 
Take a look at the technical specifications now and then 

send for your free Heathkit catalogue. 
In it you'll find the whole of our amateur radio range 

together with full details about the easy payments 
available with the Heathkit Monthly Budget Plan. 

Which should please you even more. 

HW-101 transceiver specifications 
Receiver section: 
Sensitivity: Less than 0.35 microvolt for lOdb signal­
~lus-noise ratio for SSB operation. 
SSBselectivity:2.lkHz min.at6dBdown; 7kHz max.at 
60 dB down (3.395 MHz filter). 
CW selectivity: (with optional CW filter installed) 400 Hz 
min. at 6dB down; 2.0 kHz max. at 60 dB down. 
J11p11t: Low impedance for unbalanced coaxial input. 
011tp111 impedance: Sohm speaker and high impedance 
headphone. 
Power output: 2 watts with less than 103 distortion. 
Spurious response: Image and IF rejection better than 50dB. 

Transmitter section: 
DC power input: SSB-180 watts PEP; CW-170 watts. 
RF powero11tp111: 100 watts on 80-15M; 80 watts on 10 M. 

Output im/1eda11ce:SOohm to75ohm with less than2:1SWR .. 
Oscillator feed·lfzrough or mixer products: 55dB below 
rated output. 
Han11011ic radiation: 45dB below rated output. 
Tra11smit/receiueoperatio11: SSB. PTT or VOX. CW provided 
by operating VOX from keyed tone using grid-block keying. 
CW side/one: Internally switched to speaker or headphone 
in CW mode.Approx.1000 Hz tone. 
Microplzo11e i11p11/: High impedance with a rating of 
- 45to - 55dB. 
Cariier suppression: 45dB down from single· tone output. 
Unwanted sideband s11ppressio11: 45dB down from single­
tone output at 1000 Hzreference. 
Third orderdist(lltio11: 30dB down from two· tone output. 
RF compression: lOdB or greater at .lmAfinal grid current. 

General: 
Freq11encycoverage: 3.5 to 4.0; 7.0 to 7.3: 14.0to14.5; 
21.0 to21.5; 28.0 to28.5; 28.5 to29.0; 29.5 to30.0MHz. 
Frequency stability: Less than 100 Hz per hour after 
45 minutes warm-up.Less than lOOHz for ±103 line 
voltage variations. 
Modes of operation: Selectable upper or lower sideband 
and CW. 
Dial calibration: 5kHz. 
Cati bra/ion: lOOkHz o·ystal. 
Audio frequency response: 350 to 2450 Hz. 
Power req11ire111e11ts: 700 to 850 Vat 250mA with 1% max. 
ripple; 300 Vat 150 mA with .053 max. ripple; - 115 Vat 
lOmA with.53max.ripple;12VAC/DCat4.76amps. 
Cabinet di111e11sibns: 65/16" H., 141:y15"W., 13~" D. 

~ --' " .... CM MC ,.._ f\Att 

G - 6 0 _. G 

Heath (Gloucester) Limited, Radio Section, Bristol Road, Gloucester, GL2 6EE. Tel: (0452) 29451. 
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CURRENT COMMENT 

Warsaw ahead 
THE tenth conference of the IA RU Region I D ivision 

will open on 14 Apri l 1975 in the Pa lace of Culture and 
Science a t Warsaw. Lt was on the same date 50 years ago 
that the IARU was fo unded at a meeting in Paris. Twenty­
five years later on 18 May J950 the Region I Division was 
formed. also at a meeting held in Paris. At its formation 
Region 1 comprised 15 societies, today there are 41 na tional 
member-societies. The formation of the Region I organiza­
tion was followed by that of similar regional bodies in ITU 
Regions 2 and 3. Now there is not only close contact 
between member-societies in each region but a lso between 
the regions and lAR U headquarters. 

An internat iona l body, united in aim and purpose, is 
essential if amateur radio is to continue. No longer is the 
future controlled by the votes of those nat ions who have 
always held a traditionally friendly attitude towards the 
amateur service. Today, and in the future, conference 
decisions will depend on the votes of nations who are, at the 
best, unco-operative with the amateur movement. A Region 
3 conference is being held in Hong Kong in March 1975, and 
at this meeting the theme will be the World Administrative 
Conference, 1979. This subject will a lso be the main topic 
of discussion at the Warsaw meeting at which representatives 
from Regions 2 and 3 and IARU headquarters will be 
present. 

The amateur service does not intend to be on the defensive. 
A logical plan for the expansion of the frequencies allocated 
to the amateur service in accordance with the conditions of 
the time exists and has already been considered in regional 
committee meetings. To be successful in our aim such a plan 
must be basically acceptable to many na tiona l administra­
tions who will be prepared to support it a t the ITU with 
positive vo tes. Only the IARU is in a position to prepare a 
plan and then to propagate it world-wide. 

The RSGB has a lways been a s trong supporter of the 
lARU concept. At each of the regional conferences many 

.._ 
The Palace of Culture and Science, W arsaw 
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valuable papers have been presented on behalf of the 
Society leading to unified action throughout Region J. The 
IARU Monitoring System is in the hands of the RSGB 
Intruder Watch organizer. G3PSM, and the chairman of the 
Interna tional Beacon Project is G3DM E. VHF manager 
G3FZL was appointed to co-ordinate vhf beacon fre­
quencies in Region I. In thc.~e and many other ways the 
Society has always made a positive contribution. Prepara­
tion for Warsaw shows no !e.ss act ivity. and the RSGB has 
submitted a number of papers for consideration by the 
conference. The Society team will be Jed by Tim Hughes, 
G3GVV. who will have the support of G3FZL. G 3USB a nd 
G3MXJ. 

From the time that the Region I organization was formed 
in 1950 the RSGB has played a prominent pan in both the 
administration work of the division and at each succeeding 
conference. The contribution that wi ll be made at Warsaw 
will be no less significant. 

G2BVN 

QTC AMATEUR 

RADIO NEWS 

Lord Wallace 
At about the time that this issue will reach members, Lord 
Walla1:e of Coslany will be taking his place in the H ouse of 
Lords. Lord Wallace will be known to many members for 
his support of the RSG13 when a member of the House of 
Commons. It was largely due to his efforts that reciprocal 
licensing became a reality and he assisted the Society in 
many ways since that time. A message of congratulat ion 
was sent by the then President, Mr G . R. Jessop, on behalf 
of a ll members of the Society. 

Mobile logging 
The Home Office has agreed a proposal from the Society 
that the requirements for keeping a log while operating 
mobile should be simplified. This change will require a 
modification of the licence conditions and the full detai ls 
will be published as soon as the official sta tement is received 
from the administra tion. 

Reply coupons 
International reply coupons are obtainable in a new design 
wef I January 1975. The cos t (13p) of the coupons has not 
altered and a ll existing coupons will remain valid indefinitely 
until they are exchanged for stamps. JRCs are exchangeable 
in virtua lly any country for stamps to the value of the postage 
fo r a !oz or 20g surface mail letter to any place abroad. 
Annua l sales of 1Rcs in the UK amount to about 45.000. 

QSL Bureau notice 
Having recently taken over the duties of QSL sub-manager­
ship fo r the G4C-scries, Mr A. T. Cheesley. G4CHP, finds 
that many thousands of cards are held for which no 
envelopes have been sent. In order to reduce further wasted 
effort and to increase available storage space, all cards held 
without envelopes will be destroyed following publication of 
this notice. 
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RSGB News Bullet in Service 
From 1.6 February 1975 the vhf frequency of GB2RS broad­
casts will be 144·5MHz. An amended schedule is shown 
below: 

T ime Frequency Location and coverage (hf) or beam 
(MH z) heading (vhf) of station 

0930 3·6 Bromley, Kent (SE England) 
1000 3·6 Cheltenham (SW England) 

144·5 Aberdeen (NNW) 
144·5 Croydon, Surrey (NE) 

1015 3·6 Belfast (N. Ireland) 
144·5 Bangor, Co Down (N) 

1030 3·6 Derby (N. Midlands) 
144·5 Weston-super-Mare (NW) 
144·5 Aberdeen (SW) 
144·5 Brierley Hill (NW) 

1045 144·5 Middlesbrough (NW) 
144·5 Croydon, Surrey (SW) 

1100 3-6 Brldllngton (NE England) 
144·5 Brierley Hill (SW) 

1130 3·6 Motherwell (S Central Scotland) 
1200 3·6 Aberdeen (NE Scotland) 

Returned to sender 
The Post Office estimates that each year it spends about £4m 
returning undeliverable letters and parcels. fn a bid to cut 
this bill, second-class items which contain newspapers, 
magazines and commercial advertising which the Post Office 
is unable to deliver will be returned to sender only if an 
external address is shown. Current copies of Radio Co111-
m1111icatio11 meet this requirement but, at the best, redirection 
is an uncertain business so please ensure that your correct 
address is advised lO headquarters. 

Radio Amateur Old Timers Association 
The RAOTA net is now well establ.ished and over 60 mem­
bers have joined in at various times. Many o ld friendsh.ips 
have been renewed through the net and, of course, many new 
friendships have been started. 

The president, G2DX, is very interested in finding out the 
locations of groups of old-timers with a view to making some 
future arrangements for a get-together outside the London 
area in the hopes that those who could not easily reach 
London can be catered for in the years to come. 

All amateurs who have been licensed for 25 years and over 
are very welcome to join in on 3,740kHz approximately at 
1100 on the first Thursday of the month, with informal 
gatherings on the other Thursdays. 

The next annual reunion will take place 011 Friday 16 May 
at the Bonnington Hotel, London. 

Details of RAOTA can be obtained from Miss M. 
Gadsden, 79 New River Crescent, London NI 3 5RQ. Tel 
01-882 1272. 

The Marcuse Trophy 
In memory of Gerry Ma.reuse, G2NM , a magnificent pewter 
tankard has been presented to the Chichester & District 
ARS by his widow, lrene, and son, David. It is to be awarded 
annually to the member who has made the greatest contri­
bution within the Chichester & OARS to amateur radio or 
to the success of the meetings throughout the year. 

The first recipient is Mark Trufitt, a 17-year-old student, 
for his receiver built mainly from scrap which showed a high 
degree of engineeri11g skill and which performed extremely 
well. 
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GENERAL MANAGER STEPS DOWN 

Mr D. A. Findlay, general manager of the RSGB for the past 
four years, has been forced for health reasons to resign from 
this position. The following letters exchanged between Mr 
Findlay and the President make the position clear. 

G. R. Jessop Esq, 
President, 
Radio Society of Great Britain 

24 December 1974 
Dear Mr President 

Early In October I informed the Honorary Treasurer that the prob­
lems surrounding the position of general manager were seriously 
affecting my health. I therefore indicated that I wished lo resign from 
the position. 

This matter was subsequently discussed with you and brought lo the 
notice of the Finance and Staff Comml//ee. 

Will you therefore accept this feller as notice of my wish to terminate 
my appointment as general manager from 31December1974. 

May I lake this opportunity of /hanking you for the great amount of 
personal assistance that I have received from you during the last two 
years. 

Yours sincerely 
D. A. Findlay 

D. A. Findlay Esq. 
30 December 1974 

Dear Mr Findlay, 
Thank you for your letter of 24th December tendering your resignation 

as General Manager. 
I am very sorry that your health has become affected and you have 

been forced Into this action by the load imposed upon you by the 
Society's work. 

The Society owes you a considerable debt for getting Its accountancy 
on lo a sound basis, which has undoubtedly contributed In a large 
measure to the surplus of the last three successive years. 

It Is my sincere hope that your valued services will continue to be 
available to the management of the Society for many years lo come. 

Thank you for all your help and kindness during my Presidential year 
and my very best wishes for your future acllvilies. 

Yours sincerely 
G. R. Jessop 

Members will be pleased to know, however, that the 
Society Is not to lose Doug Findlay's considerable know­
ledge and experience of Society matters, as he has been 
appointed subscriptions manager in order to take charge of 
the vital membership records section. 

Until a new permanent general manager is appointed, Mr 
G. R. J essop has been appointed to this position on a 
temporary basis. Mr Jessop was last year's President of the 
Society, and in order to undertake the general manager's 
duties he has resigned the office of Immediate Past President. 

STAFF VACANCY 
GENERAL MANAGER 

T he RSGB invites applications for the post of general 
manager at t he S ociety's headquarters. 

T he Society is l ooking for a person w ho is an active 
amateur, with experience in administration. He m ust 
have stamina, initiative, patience and a good command 
of English. He m ust a lso be prepared t o travel and 
attend meetings and event s In the eveni ngs and, on 
occasions, at w eekends. 

The salary i s subject to nego t iation but w ill be In t he 
regio n of £4,000 per annum. P ension arrangem ents w ill 
a lso be subject to negotiat ion. 

A pplicants shou ld write, giving details of their 
qualifications, to Mr J. 0 . B rown, 124 C hancery Lane, 
London W C2, marking envelope " Confidential" In 
top left-hand corner. 
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VHF meteor scatter propagation 
by J . D. V. LUDLOW, GW3ZTH, MSERP 

I N recent years the amount of meteor scatter activity has 
been increasing and although results have been good many 

people have failed. primarily due to lack of information on 
the subject: likewise, a great number of interested individuals 
do not know how to begin. It was with this in mind that the 
idea for this ariicle was conceived. No claim of originality is 
made for any of what follows, and all credit must go to those 
pioneers who for many years have done most or the spade 
work. There is still , however. enough scope for the experi­
menter to contribute to the knowledge or this interesting 
area of radio propagation. 

Every day or the year millions of meteors enter the earth's 
atmosphere and in burning up form Jong columns of ionized 
particles. These collunns diffuse rapidly and usually disappear 
within a few seconds. However, during their existence they 
will renect radio signals and so give rise to what we now call 
meteor scatter propagation. This phenomenon is used by the 
vhf enthusiast to scauer signals over long distances, and it is 
the authors intention to concentra te on this aspect of meteor 
scatter work. 

Meteor scatter communication systems are usually weak­
signal systems with amateur equipment because the losses 
associated with the meteor trail reflection are relatively high. 
However, the losses are somewhat less than those of the 
forward tropospheric scatter path. Signals over long paths do 
sometimes produce returns in excess of S6 to 7 but it is more 
usual for signals to be in the range of S2-3. Two stations 
known to have had approximately 200h testjng received less 
than a total of five minutes of S9+ signals but several 
thousand weaker bursts. 1 ne term "meteor" applies to those 
particles that enter the earth's atmosphere and are completely 
burnt up by frictional hea ting. This excludes the very small 
particles. the "micrometeorites" that slowly settle through 
the atmosphere without being destroyed. II also excludes the 
large meteors which manifest themselves as fireballs or even 
larger ones which reach the earth's surface as meteorites. 

The micrometeorites are of no concern 10 the meteor 
scatter operator since they produce little or no ionization. 
The large meteorites. although they produce substantial 
ionization, arc of little concern because their rate of occur­
rence is extremely low. The particles that produce most of the 
returns are those with masses in the range 103- 10-"gand have 
dimensions in the range 8cm-40µm . Before being trapped 
by the gravitational field of the earth, these particles move in 
orbits around the sun. Their composition is uncertain 
although they appear to be almost entirely of cometary 
origin. A substantial number of them are not single solid 
particles but loosely-bound dust balls. 

Meteors arc divided into two clas.~cs: the "shower" 
meteors and the "sporadic" meteors. The shower meteors are 
collections of particles moving with a common velocity 
a round the sun. Their orbits intersect the orbit of the earth 
at a specific time each year, and a t these times these well­
known showers can be observed. In cases where the particles 

• I Macs Glas, Ccfn Cribwr, Bridgend, Glamorgan, CF32 OAL. 
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are uniformly distributed around the orbit the size of the 
shower varies little from year to year. lf on the other hand 
there is a concentration of particles within the orbit. the ex­
tent or the shower can vary substantially in successive years. 

The shower meteors only account for a small fraction of 
all meteors. Sporadic meteors a rc those which do not have 
well-defined streams but instead move in random orbits. 
Thus whereas shower meteors appear to be coming from a 
specific point in the sky- the "radiant" point for the shower 
-sporadic meteors have radiants that appear to be ran­
domly distributed over the sky. 

On the morning side of the earth, meteors are swept up by 
the forward motion of the earth in its motion around the 
sun, the maximum rate occurring between midnight an.d 0600 
local time. The velocities of the meteors approachmg the 
earth are in the range 12 to 72km/s. The lower limit is the 
escape velocity of a particle leaving the earth, while the 
upper limit is the sum of two components: a 30km/s com­
ponent associated with the earth's velocity around the sun 
and a 42km/s component associated with the meteor itself. 
This latter component corresponds to the escape velocity for 
a particle leaving the solar system. 

Meteor trails 
As a meteor enters the earth's a tmosphere it collides with 
air molecules which then become trapped in its surface. The 
impact energy produces heat, which evaporates atoms from 
the meteor. These move olT with a velocity which is substan­
tially equal to that of the meteor. Collisions be1ween these 
high-velocity atoms and the surrounding air results in the 
production of heat. light and ionization. in the form of a 
long, thin trail with the particle at the head of it. As a 
meteoric particle approaches the earth no appreciable ioniz­
ation is formed until the particle enters the rela tively dense 
air at heights below about I 20km. As the particle transverses 
the region below I 20km, it vaporizes rapidly and is com­
pletely evaporated before reaching SOkm. The height distri­
bution of trails varies somewhat with 1he meteor character­
istics. The higher-velocity particles produce trails at higher 
altitudes with the higher-mass ones producing maximum 
trail ionization at lower altitudes. There is also a height 
variation with the zenith angle of the trail orientation, with 
the larger angles corresponding to greater a ltitudes. 

The lengths of the meteor trails are dependent on particle 
mass and zenith angle, being typically in ihe range 15 to 
50km. While the practical lifetime of a trail is of course 
dependent on the means of detecting it, most of them last 
only a fraction of a second, while trails with the duration of a 
minute or more can be observed a few times a day during the 
non-shower periods. The energy reflected by a meteor trail is 
a function of many variables. such as ionization density 
distribution across and along the trail, the orientation of the 
trail. radio wavelength. the polarization of the incident wave 
with respect to the trail direction, motion of the t rail due to 
ionospheric winds and the straightness of the trail. 

The above is a brief description of how the medium is 
generated; far more detail can be found elsewhere ( 1-5]. It is 
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Fig t . Block diagram of basic meteor scatte r station layout 

the author·s intention to concen1ra1e o n how best the 
medium can be explo ited and leave detailed investigation of 
the phenomena to the reader. Communication by met.:or 
scatter is not a new an: it has been with us for some lime. its 
history being somewhat obscure. Certainly it was known in 
the late •thirties. and radar results during the 'fortie.s paved 
the way for amateur use nfter the war. Jn the USA much of 
the early work was done by W4H 1-1 K of Collierville, Tenn, 
and W2UK of New Brunswick. NJ. from 1953 o nwards, 
while here in the UK GJCC H and G3LTF between them 
have done much to s how what can be achieved over Jong 
paths. T oday, with modern techniques and reasonable 
knowledge , communication 'over paths of 1.500 m iles is 
possible l<>-8). 

Basic requirements 
The hardware requirements for meteor scalier work C1re 
fortunately well defined: a block diagram of a typical 
station is shown in Fig I , a nd the following information 
s hould be used as a guide. 

Transmit1er 
T he transmitter should be capable of I 00 to I SOW de input; 
although scattering is possible at lower inputs. returns arc 
poorer. so the maximum available power should be used. 
Transmitter drift should be kept to a minimum. Aim for a 
figure of± IOOHz/h; as an aid towards this leave the trans­
mitter vfo/vxo running d u ring receive periods. as even 
crystal oscillators d rift d uring the first few minutes after 
being switched on. 
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Keyin!! 
T he transmiucr should be capable of reproducing good 
keying waveforms a t all speeds that the meteor scatter opera­
tor intends to use. Key clicks should be effectively suppressed 
as these can be a menace to other local stations, and grid 
block keying is 10 be preferred unless a high-quality keying 
relay is used. 

Keyers 
There arc many ways of sending high-speed cw, and it is up 
to the individual to decide what method suits him best. A 
brief description of each method follows: 

(a) I-land-sent cw is practical a nd has the advantage of 
requiring no addi1ional equipment. but has the disad­
vantage o f having to be sent at high speeds for long 
periods without making a mistake. This is very demanding 
and can be extremely tiring for most operators. 
(b) The electromechanical tape sender-this produces ex­
cellent cw at speeds up to 1,000 letters/min. LL uses punched 
paper tape similar LO tlrnt used by computers. Continuous 
loops o f tape have to be prepared beforehand and arc 
loaded individually onto the reader when required. Further 
disad vantages of this system are that special width paper 
tape is required and :l perforator (punch) is needed 
to produce the tapes. These tend Lo be noisy and this 
is important if o ne has Lo consider the effects on the family 
or neighbours at 2am. 
(c) Optical methods using paper tapes or d iscs employing 
a lamp a nd photocell are practical. However, it requires 
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some mechanical exper tise to make one and they also suffer 
from the pre-production requirement. 
(d) Audio keying using a tape recorder is also possible and 
is capable or giving exctllent results, but has the dis­
advantages of requiring a tape recorder and audio keying 
unit. both of which have to be rfi proof. This method also 
requires the pre-production of magnetic tape loops. Two 
keying units suitable for this arrangement are shown in 
Figs 2 and 3. the former used by 14BER and the latter 
developed by the author with the help of G3CCH and 
G3WSN. 
(e) Digital techniques have come into their own in recent 
years and it is interesting to note that some of the RSGB 
beacons use digital keyers. The manual programming 
method uses a matrix of diodes which can be selected by 
means o r a patch board to produce the required callsigns 
and reports. This method has been used with success by 
G3CCH and G3WZT. The only limita tion of this method 
appears to be the size or patch board necessary and the 
number of d iodes needed to generate each letter. 
Alternatively the cw message can be stored in a code store 

similar to that used in modern computers: such an arrange­
ment uses the d igita l method outlined above. storing the 
morse characters as a series of logic I or 0 states. These can 
be recalled at will at any speed the operator requires: speeds 
of the order of 300 letters/min are possible but it is doubtrul 
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whether such speeds are needed by amateurs. This arrange­
ment is gaining favour among ms operators, the main disad­
vantage being the cost of the code stores. There are two 
devices available which can be employed in this configuration. 
These arc the mos shift register and the random access 
memory (r.a.m.). The former is cheaper but is not as flexible 
as the latter. Some circuits are available and the reader is 
referred to references [9-11 ]. 

Aerials 
Most meteor scatter operators have their own pet require­
ments with regard to what they consider to be the optimum 
aerial system. lo fact there are no hard and fast rules here as 
to what aerial is best: indeed there is scope for more experi­
mentation in this respect than any other. However, some 
basic requirements need to be met when attempting the 
higher distances. Distances of l ,500 miles need the best 
aerial systems and the basic points appear to be: 
I . The highest possible aerial height. 
2. The highest possible aerial gain. 
3. The narrowest vertical and horizontal beamwidths. 

Of course the ability to elevate the aerial is useful if one 
wishes to attempt the shorter range contacts, but this again is 
dependent upon the type of aerial employed. For example, 
enough gain comes from a small Yagi in both horizontal and 
vertical directions to make precise beam setting and tilting 

To FTIOI 
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socket 
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T FT .•• 1000gF boPt·in type fiz.tdthrough capac•tor 

Fig 3. The GW3ZTH ke)'lng unit 
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unnecessary. With many people the choice will be made on 
domestic, social and financia l considerations but they should 
not be put off by the chap down the road using an 80-
c lement stack! A favourite among many operators appears 
to be the Jaybeam 10-elcmcnl Skybeam. The author has , 
however, used an 8-clemcnl aerial with some success. 

A rough guide as to whnt height and what elevation one 
should use is given in Fig 4. Aerial elevation and height 
above ground is given against the distance between the two 
sta tions, assuming no immediate obstacles. There a re other 
aerial possibilities such as circular polarization and diversity 
reception, both having merits and as yet unexploited- indeed 
the experienced meteor scauer operator may have more 1han 
one aerial system in use a l his station at any one rime. 

For the best results the aerial should be aimed al the other 
station using the great circle bearings, a lrhough side scaner­
ing is possible. Further. ii has been found 1ha1 bc:iming north 
by 6!0 of the great circle heading during the morning hours 
and 6t0 south of the great circle palh during the evening 
produces bener rcsuhs, bur unless a narrow-bcamwidth Yagi 
is used it is doubtful if any advantage will be obtained from 
re-orientating the aeria l from the great circle heading. 

The receiver 
The receiver set-up is more easily met. There arc. however, a 
few requiremenrs which a re: 
I. A low noise figure: 2·5- 3·0d B is normal. 
2. Variable bandwidth in the range 1- IOkHz; the optimum 

figure for meteor scatter is about I kHz. 
3. Good stability, with the drift being Jess than IOOHz/ h 

over the whole system (conven e r and tunable i.L). 
4. Good dynamic performance if other siations operate in 

the locality. 
To go into the reasons for each of these in deta il would take 

up too much space, but not enough stress can be placed upon 
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the fact that they are absolu tely necessary if one is to be 
guaranteed success. 

Frequency measurement 
Frequency measurement is probably the most important 
aspect of meteor scatter work because on average in any five­
minu1e period the s ignal is only present for four or five 
seconds. Quite naturally, precise frequency setting is a 
necessity and not a luxury. There are fortunately a number of 
a lternative ways of measuring frequency at 144M Hz. Some 
of these have appeared in past issues of Radio Co1111111111icatio11 
and other publications [12-1 6). 

The would-be ms operator is reminded tha t bo th tunable i.f. 
and converter need to be calibrated- too many people forget 

T a ble 1. M eteor scatte r s hower list for 1975. Latitude so• Nat DJSDT* 
B est Shower 

Date of sh o w er possible period Pat h/Optimum time (gm!) Velocity 
maximum dates Ec hoes/h (days) SW- NE E- W SE- NW N- S (km/s) 

4 January 3/4 100 9h 0930-1500 2300-0330 2300--0500 0000-0530 41 
Quadrantids January 1130-1630 0930-1430 
22 Apri l 15 2 2300--0130 0200-0400 0330-0730 0500-0930 48 
Ly rids 0600-0900 2030-2300 2030-0130 
5 May 20 5 0230--0630 0400-0900 0630-1000 0200-0500 64 
1) Aquarids 0800-1100 
7 June 6-10 60 8 0500-0830 0730-1030 0900-1330 0330-0700 39 
Arietids June 1230-1400 1100-1430 
9 June 8, 9 40 8 0530-0930 0830-1130 0430-0530 0430-0800 29 
I; Daytime Perselds June 1330-1500 1000-1430 1200-1530 
16 June 10 2 2300-1030 0200-0400 0330-0730 0500--0930 
June Lyrids 0600--0900 2030-2300 2030-0130 
27, 28 July 15 2 2100-0130 2230-0330 0100-0430 0300-0530 41 
6 Aquarids 2100-2330 
13 August 11-14 60 4 0600-1300 0900-1400 1800-0200 0700-1130 60 
Perseids A ugust 1900--0000 2130-0200 
9 October 10 "' 1700-2300 0730-0930 0500-1230 0800-1300 
Draconids 1130-2200 
21 October 21, 22 20 2 2300-0300 0100-0530 0300-0800 0500-0830 66 
Orionids October 2230-0t30 
8 November 10 20 1900-2300 2100-0200 2300-0400 0130--0430 30 
Tau rids 1830-2130 
18 November 10 3h 0100-0430 0400-0700 0530-1000 2330-0330 72 
Leonlds 0700-1100 
14 December 12-14 60 3 0400-0700 2330-0230 0200-0500 0300-0700 35 
Geminids December 1830-2130 1830-2300 
22 December 21, 22 15 12h 0700-1900 1800--0600 Nil 34 
Ursids December 
• Compiled from Information in VHF Communications and the BAA Handbook. A llowance should be made for slight variations at UK QTHs. 
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about this point. Crystals have a habit of being on any 
frequency other than the one stamped on the holder. 

The operator 
"Patience is a virtue." Never was a truer statement uttered 
when it comes to a meteor scatter operator. The ability to 
leave the receiver and transmitter alone is a mighty task to 
some, and the author has found an endless supply of coffee 
and biscuits helps in this respect. 

The showers 
The earth passes through many showers each year. Some of 
these. however, do not bring good returns for meteor scalier. 
so only the more useful ones have been listed for the new­
comer (see Table I ). These are likely to give the best resuJts, 
but the experimenter would be well advised not to ignore the 
others, as in fact it is often surprising what can be done 
during the minor ones. 

Calculating the optimum time 
There is an optimum time to conduct each test though the 
calculation of this is somewhat involved [4]. First, the 
optimum path between any two stations occurs when the 
shower crosses midway between them and at right angles to 
their path with an elevation of 45" (see Fig 5). This may be 
calculated from the radiant path of the shower at the mid­
point. 

T he radiant path of the shower is a lso known as the '"eye" 
of the shower, ie the apparent part of the sky where the 
shower appears to originate. As an analogy. one could con­
sider the case of a man standing on a bridge across a straight 
motorway. Looking up the motorway he would sec the point 
where the carriageways converge-this could be termed the 
'"radiant point". T he cars travelling in the three lanes towards 
him would be travelling in straight lines. and these could be 
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Fig 8. Leonids, Left; ts t o 20 November : right ; t 8 N ovember peak 
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Fig 5. Meteors burn up and ion i ze at approx 110km optimum 
when this occurs midway betw een both stations and crosses 
the path a t right angles to them with a show er rad iant eleva• 

l ion of 45• 

termed the "radiant path". Since the earth rota tes on its axis 
the radiant path would appear to move across the sky and in 
twelve hours time the man on the bridge would have to look 
in the opposite direction to observe the path of the cars. the 
same being true for the meteor showers. 

Showers such as the Gcminids are named after the con­
stella tion in which they have their radiant point, in this case 
Gemini (The Twins). Fortunately the radiant path of the 
showers can be calculated by using simple trigonometry. The 
following description deals with the calculation for the opti­
mum sked t ime between G3WZT in Sussex a nd UT5DL in 
the West Ukraine during the Leonids meteor shower on 16 
November 1973. 

Starting with Fig 6. two circles of 2·5in radius are construc­
ted, a lthough other scales arc possible. The left-hand dia­
gram is used to calculate the axis of the ellipse of the radiant 
path of the shower. The observer is always in the centre of the 
circle, ie G3WZT is the observer in this case. The ordinates 

South\ 

o~ ' 

i Radiant point IS90• toUT5DL ond 
Is approx 20 mlns latt l.t. 0620 
local tlmct 

Culmlnotlon time. 0 600 ru·s 
local tlmt fo,. Lc:onlds 
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H , H' a re the observer's horizon and H is always a t north; 
when plotting the diagram it is though one is laid on one's 
back looking up at the sky with one's feet to the south. West 
will be on the right-hand side. 

Once H. H ' is drawn in. the observer's latitude can be 
drawn, and for this case is approximately 51 "N. At the inter­
sect with the circle the point Pis marked at 51° from H, H'. 
The cele.stial equato r CE is drawn a t 90 to OP through point 
0 . T he declination of the shower should be added to the 
diagram as shown. The dec linaiion angle o f most showers can 
be obtained from the various astronomical journals, and 
these arc available from most libra ries [3. 8, 17). 

However. in this example it is 22 , so from 0 in the dia­
gram the lines OR and OR' a rc drawn in. Next points R, R' 
arc joined together: RR 1 represents the projection o f the 
radiant path on a vertical polar plane relative to the observer 
at 0 . Points P and R' are projected down from the circum­
ference to the observer's horizon HH '. This completes the 
projection of the radiant path of the shower onto a plane 
surface. Point Q' is obtained by projecting from the intersect 
o f OP and RR' to the observer's horizon H H ' · These points 
can then be projected onto the right-hand circle of Fig 6. 
which is a plot of the midpoint radiant pnth of the shower 
between the two stations. The centre po int is still the ob­
server and the radiant points arc measured in degrees from 
the centre. However. the time scales arc a different matter. 
These are la id from Q '. which is the centre of the projected 
radiant path of the shower a t the midpoint between the two 
stations. Point Q ' is obtained from t he left-hand diagram as 
OQ'. Point P' has no special significance except that it is the 
pole star: it has only been included for information. The 
semi· major axis of the ellipse is obtained fro m QR' and is 
laid out in a n cast-west direction. The semi-minor axis is 
obtained from points Q' R 11 and is laid out in the north-south 
plane. An e llipse is constructed from these points. This 
represents the radia nt path of the shower. 

Time is a lways laid out from Q' but of course paths a re 
calculated from the observer. The c ulmina tion time for the 
sho wer can be obtained from astrono mical books. lt is 
a lways quoted as the local time when the radiant is due south. 
For t he Leonids it is 0600. Moving 15 further east. the 
culminat ion occu rs one hour earlier; 90 further cast, six 
hours earlier. and so on. 

Referring to the skcd proposed earlier. UT5D L is at a 
magnetic bearing of 96 from the observer: a line is drawn 
from the observer to 96 cast o n the lcfl-hand side of the 
circle as s hown. and another a t 90· to this from 0 to the 

Mt.U:Or"$ tr'OVt.lltng 
ot 40tttn/s towards 
caf"tn l'IOvc ooparcnt 
YCIOClt)' Of - .; 
40 km/s - 301'.m/s ...., 
- 10 1tm/ 1 ---

---
__ ., 

./ 
Earth' & orb ttol path 
around sun 

~ EortP'l' S YCIOCll)' 301cm/sc c 

Me teor,. trovc.l ltng 
~ - --_at 40111rn/s. nave on 

oooorel"ll vclcclty 01 
...._.., --- _ 30km/~ + 4 0 km/5 

"' • 70km/s whir:n 
--- enterin g the. c.or-th5 

olmospnc~ 

night Ume 
midnight unt i l 6om 

Fig 7. P ath of space debris being Intercepted by the earth with 
their apparent collision velocities 
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point shown on the ellipse. As the optimum time for these two 
stations to make contact is that when the radiant path is at 
90 ° to them a nd midway between them, culmination at 0620 
local time from Fig 6 is not correct a s UT5DL is some 15 
east of G 3WZT, and an allowance will have to be made for 
the difference. Since UT5DL is 15° cast ofG3WZT (one hour 
early) the midpoint will occur a t 0620 - ( I hour -;- 2), that is. 
0550 local time. Thus the optimum time for a test would be 
plus or minus one hour either side of this time. In practice, 
from 0500 until 0700 local time would be satisfactory . 

The s hower elevation is calculated as follows, assuming a 
radius of 2·5in for the projectio ns. First, the radii o f inner 
elevation circles are tabulated as below. 

Elevation 
o• 

15° 
30• 
45• 
60 
70° 

Cosine 
1 

0·9659 
0 ·8660 
0 ·7071 
0 ·5000 
0·2588 

Radlus(ln) 
2·5 

2·415 
2-165 
1-767 
1·25 
0 ·647 

The inner circles are drawn using these and thus the angle 
of elevation at any given time can be computed by simply 
noting the point where the projected radia n1 path crosses the 
inner elevation circles-i.n this case it would be a nominal 60 . 
Should G3WZT wish to find out if the path 10 the south is 
suitable. a new set of drawings will have to be produced. 
Assuming that the new statio n is on lati tude 41 north. 1hc 
calculations would have to be made as though the observer 
were midway b::twccn both stations al latitude 46°. This 
would alter the position of the observer's l:11itude line OP in 
Fig 6, with the resul tant shift of the centre of the e llipse and 
dimension of the semi-minor axis of the ellipse. Should the 
station be o n t he same line of longitude as GJWZT there is 
no time change between them. The above method was 
developed by G3L TF and full credit must go to him for pro­
ducing a reliable a nd effective system. The author would also 
like to thank GJWZT for his assistance in explaining the 
above method. 

So far. we have dealt exclusively with shower meteors. For 
sporadic meteors the timing is by no means as complex. 
There arc a lways meteors entering the earth's atmosphere. 
regardless of the time or day, and a lthough they can be used 
for communication the chance of success is far more remote 
as the numbers are few compared with the regular s howers. 
The best time for using sporadic meteors is between midnight 
and 0600 local time. for a t this time that part of the earth 
is facing the direction of motio n of its orbi t around ihesun, 
and thus is meeting meteors head-on rather than being over­
taken by them. As s tated earlier this results in more meteors 
being swept up [61 and is shown diagramma tically in Fig 7. 

Meteor scatter QSO procedure 
This informat ion relates to the published procedure laid 
down by the ARR L and is now a lmost universally adopted in 
Europe [18]. See Table 2. 

The annual a mount of meteor scatter work is increasing 
steadily in IARU Region I . a nd a lthough this form of contact 
is well known there is still some confusion over the procedure 
involved ; unhappily this has resulted in failures due to 
international misunderstandings. Therefore it would help a ll 
interested parties if more definite rules were laid down. The 
following s hould serve as a guide to those thinking about 
taking up meteor scattering. 
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T iming 
All meteor scatter enthusiasts in t he same area arc advised to 
agree to transmit. a nd receive during the sa me periods to 
avoid t he possibility of interfering with each other. I n 
Europe the recognized standard for receiving and transmit­
ting periods is five minutes. However, o ther time sequences 
a re possible. 

Choice of fre(1uency 
It has been agreed by the lARU Lha t 144· 10MHz be a llo tted 
to meteor scalier sta tions. but with so much cw a ctivity, 
especially d uring a urora a nd tropospheric openings, sta tions 
would be well advised to find a clear spot in the band before 
undertaking the test. F urther. since there is the d istinct 
possibility tha t so meone else sited locally will a lso be opera­
tional d uring the same period, the details s hould be communi­
cated to a ll interested. 

P r ocedures 
T he test begins with o ne stat io n call ing the o ther, for exa mple 
HG5ArR GWJZTH HGSAlR GWJZTH HGSAIR . .. 
No te that the word "de" between the calls has been 
om itted because it has no function. A lternat ively. random 
calling can commence by the calling statio n sending CQ MS 
CQ MS CQ MS G WJZTH GW3ZTH a nd so o n for his 
no rma l transmitting period. 

CW speeds 
The usual transmitting speeds are between 140 a nd 200 letter/ 
min, (28-40wpm in the U K). The transmitting speed s hould 
always be agreed before the test as ma ny operators a re unable 
to reac h the upper limit. Furthe rmo re, the Home Office 
requires calls to be sent o nce not faster than 20wpm a t the 
beginning a nd end o f eac h transmitting period. T he callsigns 
must a lso have the word "de" inserted between them. 

Reporting system 
T his consists of a two-number system: 

Fi rst number 
(burst duration) 
1. Only pings, no information 
2. Burst s up to 5s 
3. Bursts 5 to 20s 
4. Bursts 20 to 120s 
5. Bursts over 2min 

S econd number 
(signa l strength) 
6. 5 2 to 53 
7. 54 to 55 
8. 56 to 57 
9. 58 to 59 

A report containing the number I should not be sent as it 
is no longer internationally recognized. A repo n can thus be 
given as so on as anything more than a ping is heard. This can 
be a number o r let tcr or part of a word. Callsigns and rcpon s 
can be received lcller by leller. the main point being that both 
callsigns and repo rt s ho uld be received before send ing a 
' ' Roger" report. For example. O K3CDI G W3ZT H 26 26 26 
O K3 . .. co uld be rece ived in a ny order such as GW, CDT, 
3Z. O K3. 2. 60K3. T H. T H2, If unsu re about the report to 
be given. c hoose o ne that docs not contain the numbers in 
callsigns ; eg in t he above example do no t use the number 3. 

Reporting 
T he report may be given as O K3CDL G W3ZTH 47 47 47 47 
OK3CD1 GW3ZTJ-J 47 47 47 47 O K3CDI .... a time ratio 
o f I : I being kept between the calls a nd reports. Further, the 
report must not change d uring the test. 

As soon as either operator copies both calls and report. a 
" Roger'' repon can be given, for exam ple UTSDL 
G W3ZTH R27 R27 R27 R27. A lterna tively, should o ne of 
the pa rticipants have an ··R' ' in t he call, the report sho uld be 
sent as L4BER G W3ZTH R R17 R R27 RR27 R R 27. 
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Table 2. 14B ER/A-GW3ZTH ms tests. 14BER locator 
FE54e, GW3ZTH locator Y L32d 

D ates and 
t imes 
Frequency 
K eying 
speeds 
RS 
reporting 
system 

T X t i mes 
(gmt) 

Report 
fo rmat 

Notes 

Signing 

20 October 1973 0430 to 0630gml 
21 October 1973 0430 to 0630gmt 
144·100 ± 1 kHz max, drift less than 100Hz/h 

120 to 150 letters/min (24 to 30wpm). 

R2 ~ burst shorter than 40s 
RS = burst longer than 40s 
56 ~ 2 l o 3 S-units, 
57 = 4 to 5 5-units, 
58 = 6 to 7 5 - units, 
59 ~ 8 to 9 S-units . 
numbers 3 & 4 not to be used in reports. 
Smin each way 
14BER 0430; 0440; 0450; etc 
GW3ZTH 0435; 0445; 0455; etc 
14BER GW3ZTH 27 27 27 27 14BER GW3ZTH 27 27 ... 
GW3ZTH 14BER RR27 RR27 RR27 RR27 GW3ZTH 

14BER ... 
If neither s tation has " R" In calls lgn, report can 
be sent R27 R27 R27 etc 

1. The report must not change during the test. 
2. I will send s igning RRRRRRs for 3 periods af ter 
receiving your report to me. 

When one o f the part icipants receives a " Roger" report and 
has a ll o ther detai ls complete, he may sign with a st-ring of 
RRRs, adding callsigns o nly at beginning and end o f each 
five-minute period. When the s igning RR Rs have been re­
ceived the other participant may return with GW3ZTH DE 
UT4DL R RRR . .. RR RR G W3ZTH DE UTSDL. This 
sho uld be se nt for only three pcr 'ods. 

Skcd per iods 
Every sked period must be considered as a separate trial. 
T his means I.hat one cannot break oIT a nd rccontinue from 
the point where one left off o n 1hc previous day ; each contact 
must be completed within six ho urs. 

Meteor scauer using ssb is a lso possib le an.cl these tests 
should be conducted in a s imilar way to t he cw ones. L t!tters 
11ml 1111111bers an· pro1w1111c<·d 11.1· they are. An exception is t he 
signing which is pronounced " Roger'". 

Logging 
Logging is an importa nt aspec t of meteor scatter wo rk. It 
provides the opcraio r with a record of information received 
that can be used to establish whether sufficien t has been 
received to send a signing re port. It could also be used fo r 
co nfirmatio n at a la ter da te a nd provides useful a na lysis o n 
o ne's performa nce d uring a ny specific shower. 

Logging can. be accomplished by a paper log o r preferably 
by a continuous tape recording. Both methods are stra ight­
forward and an example ofa paper tape log is shown in Fig 8. 
Tape recorder logging can be accomplished by either monitor­
ing using reel-to-reel or by using a continuous loop o f tape. 
This la tter method does enable t he operator to retrieve 
information faster than the reel-to-reel method, and a 15- 20s 
loop of tape is usually long enough for most cw speeds. 

The tendency towa rds h igh-s peed cw continues and since 
few o perators are able to copy the upper limit so me means of 
slowing il down again is necessary. However, the a uthor 
would like to poin t o ut tha t in so me circles it is co nsidered 
"non-U" if oae does not copy the cw first-hand. T here a lso 
appears to be some d ifference of o pinio n o n whether or not 

RADIO COMMUNICATION February 1975 



Time Information 
(gmt) Information sent received Pings 

0700 GW3ZTH SM7AED 

0705 Nil -

0710 GW3ZTH SM7AED 

0715 ZT I 

0720 GW3ZTH SM7AED 26 26 
26 26 

0725 1111 

0730 GW3ZTH SM7AED 26 26 
26 26 

0735 SM7AED GW3ZTH, 111111 
7, 28 

0740 GW3ZTH SM7AED R26 
R26 R26 R26 

0745 28, SM7, 8, A 11111 

0750 GW3ZTH SM7AED R.26 
R26 R26 R26 

0755 RR 1111 

0800 GW3ZiH SM7AED R26 
R26 R26 R26 

0805 GW3ZTH RRRRRRR t 

Fig 8. GW3ZTH·SM7A ED ms sked, 23 D ecember 1973. Typi· 
cal paper log 

high speeds are necessary, but generally 150 10 200 letters/min 
seems lo be accepted as adequate. 

Other possibilities 
SSB 
MS work using ssb is possible but requires far more expertise 
and patience. Precise frequency setting is of paramount 
importance and the full legal power is possibly necessary; at 
lower levels t'hc returns will not be as good, thereby reducing 
the chance of success. However. this fact should not put 
anyone on· attempting meteor scatter. 

In recent years a number of people have reported s uccess 
using this mode and interest here in the UK is growing. 

Recording of signals is to be recommended because off-net 
signa ls can be replayed through one's own ssb excite r ; this 
allows one to resolve information that would otherwise be 
lost. 

Rrrv 
Some ms rtty has been carried out. but likcssb great emphasis 
must be placed on its more exacting rcquiremcnis. Un­
fortunately here in Europe there arc few amateur stations 
using the mode, but in the USA contacts using r tty in the 
same way as ssb via ms are commonplace~ There a re several 
commercial links using rtty giving excellent results, so the 
mode o ffers great possibility and challenge [19, 21]. 

Other bands 
Meteor scatter is possible o n o ther vhf bands with returns on 
10 and 4m giving better results. It is a pity tha t meteor 
scatter work o n 4m is not as high as 2m but this is probably 
due to lower occupancy on the band. Also several successful 
contacts have been made on 70cm: however, the returns are 
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not as good as 144MHz. The former docs, however, olfcr 
greater potential as high-gain aerial systems arc of a mqre 
practical s ize. Meteor returns have been noted above 
l,OOOMHz but to the author's knowledge no successful 
European contact has been made using this mode. 
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An 80m d-c receiver 
for the • novice 
by J. YOUNG, BRS33339• 

A direct-conversion receiver, even in its simplest form , 
has many advan1ages over lhe superheterodyne. when 

looked at in terms of performance versus complexity and 
cost. Thal to be described may be constructed using o nly 
hand tools and a small bench vice, a1 a cost of less than £JO. 
The performance is good: using a simple end-fed aerial. 
stations from all over the UK and Europe can be heard. 
The current consumption is about I 5mA excluding the power 
amplifier, providing many hours of operatio n from a set of 
ba11eries. Although intended for the reception of ssb and cw 
s tations, a.m. can be resolved by tuning to zero beat. 

The SOm band was chosen because. in the author's 
opinion. ii is the 111os1 interesting for the beginner. T here is 
alw:1ys something on 1he band. and much can be learned by 
listening io the technical discussions and operating pro­
cedures of the licensed radio amateurs. 

The receiver should a lso prove an interesting project for 
the experienced constructor. T he additio n of a transistor 
buffer/pa driven from the oscillator would make it a very 
compac1QRP1ransceiver for 1hc licensed amateur. 

+9V 

VCI 7 OOp 

f l • lm• 

R> 

" p 

Cl 
O•I 

03 

Circuit description-Fig 1 
A field effect transistor is used as a n rf amplifier. As well as 
providing pre-mixer gain, this isolates the front end tuned 
circuit from the aerial, thus pre.venting rf induced into Ll 
from the oscillator being radiated by the aerial. 

The mixer is a balanced type. Lt uses two silicon d iodes, 
feeding an m-derived, single section, low-pass filter, with a 
cut-off frequency of 3kHz. The balance potentiometer is 
pre-set, a nd once set should not require adjustment unless 
the mixer diodes or LI arc changed for any reason. 

The oscillator is a Colpitts employing a fet. followed by a 
buffer stage to preven1 pulling of the oscillator when tuning 
the fron t end. Uo1h the oscillat0r and buffer stages are 
stabilized by a 5·6V zener diode. An electrolytic capacitor 
C l I is connected across the zener d iode. lf this capacitor is 
omitted 1he noise generated by the d iode will be introduced 
into the mixer a nd low-level input s ignals will be lost. 

A three-s tage af amplifier provides enough gain to drive 
medium- to high-impedance headphones. The power ampli­
fier is required o nly if low impedance headphones or loud­
speaker are to be used: it will d rive loads down to 80.. T he 
extra curren1 drawn by 1hc power amplifier will depend upon 
the load it is driving and the output level used; about 7mA 
a1 zero outpu1. A 35D loudspeaker is a good compromise 
between power output and current consumption. 

The diodes DI and 02 were added to 1be origina l design 
10 protect TRI and will also protccl 1he receiver if i1 is to be 
used wi1h a Lransmi11cr. 

+ 9V ' .. , .... 
R3 
390 

C9 
2200 

CIO 
4 1Qo 

Cl2 
220p 

R6 
100-. 

CIJ 

lOI 
BZY88 
:5•5V 

~; 
VC2 
OOp ii L • 

Rf AM.PllflER ~F fU,,IN G MIXER LOW. PASS FILIER ~UHU OSCILLUOR OSCll l " JOR TlJf~mG 
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2Nl70:1 
2N3i'O..: 

• 

·& · 
BCI01 
BC109 

t.11 <1100t'" Of .: 
\1Ml4 8 Cltt910 

All .._. ottc9.t$.~r~ rr~gf>,,,-rcQ w l1h r<$0C'C: to -vc <Ortn c" lOV ronoc 0 1 ~roru.1s.tor- voltme te r 
w :n 1nowt t'rt)l)~Cf'CC GI !II 5001";. 0hm en~ o" error l1rn1t ol 1: 2•t, 

'4 4• T6mA 

RF ompllll( r" 1 •3 
0~(ttlOtD'"-8UflU 9 • 7 
A F omolH IC r' "4·4 1 

lo101 14••U m• 

TR7 
~NJ10A 

TRO 
2t~J70) 

POWU AMPLlllER 

C2J 

1i" 
.-ov] 

orro on 
SI 

Po wer cmpllt1u at zuo output_ 6· 6m.t. 
C11rrcrH to t al ~1·2m• 

97 Richmond Avenue. Hillingdon. Uxbridge, l»liddlcscx. Fig 1. Circuit diagram 
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5 Inches 

Construction 
The receiver is constructed in a 4! in by H in by 2in Eddystone 
die-cast box type 6908P. The layout a11d mechanical details 
are shown in Fig 2. To simplify construction the compart­
ments should be assembled in the following order: oscillator, 
rf and mixer. af amplifier. 

The osci llator tuning capacitor VC2 is mounted on a I 6swg 
aluminium bracket. secured to the side and bottom of the 
case with four 6BA screws. Two screens made from 22swg 
tinpla te or aluminium, also secured 10 the side and botlom 
of the case. but with SBA screws, divide the case into three 
compartments. Extra holes are dril led in the screens for 
feed-through insulators. VCI and R V2 are fixed to the front 
of the case. A Jackson six-to-one reduction. drive is screwed 
to the spindle of VC2 and secured with a 6BA counter-sunk 
screw to the front of the case. The front of the drive shou.ld 
protrude ! in from the case to a llow for fixing the tuning dial. 
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TR2 TR3 

~ ,ffiffi, 

Fig 3. O• clllator component layout 

One word of warning, do not drill die-cast boxes unless 
they are firmly secured to the work bench. 

The oscillator components are mounted on a six-way tag 
strip, and shottld be assembled before being put into the 
box (Fig 3). Resistor R3 is connected between the tag strip 
and a feed-through insulator on the screen dividing the 
oscillator and rf compartments. C l 3 is wired across VC2. A 
short wire from the emitter ofTR2 is passed through a nylon 
insert in the screen and connects to the mixer board. 

Both the mixer and low-pass filter are constructed on a 
paxolin board, fixed by SBA screws to the bottom of the case; 
this is also assembled before being put into the case. The lay­
out is shown in Fig 4. The mixer/filter board occupies the 
rear haJf of the centre compartment. R2 and C3 are wired to 
an insttlated stand-off o n the screen dividing the oscillator and 
rf compartments. TRI and RI are mounted on the other 
screen close to VC2. A short length of screened lead connects 
RI to another insulated stand-off o n the rear of the case, Cl 
is wired between the stand-off and the coaxial aerial socket. 
D I and 02 arc wired across the aerial socket. 

A ~in hole is drilled in the screen to take a grommet through 
which a screened lead is passed, connecting the low-pass 
filter to the af amplifier. 

i-----------2 7!a'------ -----<~ 

Fig 4. Mixer and low-pus filter 

The af amplifier is constructed on a 1 A by 2·~in paxo­
lin board (Fig 5) and moun.ted on the side of the case. 
Small holes arc dri lled in the board to take the component 
leads. These arc connected together with 24swg tinned-copper 
wire or l1rin wide Cir-kit strip on the underside of the board. 
A 16swg bus wire is used as the earth line, and is soldered lo 
6BA tags through which are passed the screws securing the 
board to the case. A screened lead fron-,,the output of the af 
amplifier is passed through a grommet, and connects to the 
headphone socket or the power amplifier. 

Wiring pins are used for all leads connecting the two 
circuit boards to other parts of the receiver. The power ampli­
fier is mounted on the outside of the case behind the head­
phone socket and on/off switch. 

When all the parts have been assembled and wired, the 
case is fixed to the front panel, secured by the lock-nuts of 
RV2, VCI and two 6BA counter-sunk screws. 

The batteries arc held in place by two L-shaped brackets 
mounted on the lid of the box. The rear bracket supports a 
4Ain length o f !in paxolin strip into which round-headed 
screws or rivets are fixed to form the battery contacts. These 
contacts should be spaced in such a way as to make it 
impossible to connect the batteries the wrong way round. A 

Fig 5. Amplifie r component layout 
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strip of foam rubber glued to the other bracket holds the 
batteries against the contacts. 

lf the power amplifier is not required. a PP7 battery may 
be used instead of the two V l 289 batteries. This is fitted 
behind the front panel in place of the amplifier. The length of 
the front pane l must be increased by i in and the height 
reduced by ~ in. 

The completed receiver is put into a wooden case with the 
loudspeaker. 

Coil details 
LI and L4 arc wound on ~ in d iameter formers with 11Jning 
slugs. L2 and L3 are wound on Mullard ferrite rings type 
FX 1593. 

Before winding LI study Fig 6. LI is wound with 40 turns 
of 30swg enamelled wire and given a thin coat of varnish . 
When dry, two lengths of 34swg enamelle:I wire a re wound 
six times over the cold end of LI . A length of sewing thread 
is used to secure the link windings to the coil former. All 
windings :ire c lose-wound in the same direction. 

-~ToVC1 
i i 0 03 

L1 b 

l _ggg: 
....._ _____ c=IJ 

L1 stoM 

L 1. 40 turns clos"wound 
w ltn 30swg enom.,ll"d 
copper wire. 

Link Two 6 turn 
windings, bllilor wound 
w1tn 34 sw g enamel led 
coppe.,.. wire. 

Connect start o l 
winding '9' <rnd finislJ 
ol w inding 'b' to eortn 

Fig 6. L1 winding details 

L4 is wound with 30 turns JOswg enamelled wire, given a 
coat of varnish and left to dry. 

The winding of LI and L4 can be made easier by securing 
the coil formers to the bench and placing drawing pins on 
either side to hold the ends o f the windings until the varnish 
has dried. 

L2 is wound with 40 turns of JOswg enamelled wire. A 
I mH rf choke may be used in place of L2. 

LJ is wound with 300 turns of 38swg enamelled wire. To 
do this make a shuttle from a J!in length or Ain d ia meter 
knit ting needle. with a ;J-in slot cut in each end. Wind on 30 
turns o r wire. :ind pass it through the centre o r the ring. 
Before winding the rings, rub them gently with fine emery 
cloth to re move any sharp edges. Va rnish the completed coil 
and leave to dry. The rings arc secured with sewing thread 
passed through small holes drilled in the board. 

Setting up 
First make a double check of all wi ring. Connect 1 he batteries 
in series. negative to earth. Set the balance potentiometer 
R VI to mid-way. and the oscillator tuning capacitor VC2 
to fu ll mesh. With the aid of a communications receiver (bfo 
o n) adjust the tuning slug in L4 forzcro bent at 3·5M Hz. T urn 
VC2 to minimum capacita nce. The oscillntor frequency 
should now be between 3·8M l-lz and 3·9M Hz. tr i1 is below 
3·8Ml-lz, reduce C l3 to 82pF and repeat the tuning proce­
dure. The lllning can be made to cover the range 3·5MHz to 
4 MHz by further reducing Cl3. When the oscillator has been 
tuned, connect the aeria l and a pair of headpho nes. Set VC I 
to 90 per cent of full mesh, the osci llator to 3·5MHz, and 
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Components list 
R1, 2, 4, 8, 11 , 15 1kl1 
R3 3900 
RS, R17, R18 8200 
R& 100k0 
R7 2·2k0 
R9 120k0 
R10 470k0 
R12 22k0 
R13 101dl 
R14 47kn 
R16 2200 
(All above, 10 per cent ! W ) 
R19, 20 2·20 i W 
RV1 lk!l tin min 

pre-set 
RV2 10k0 log 

midget con­
trol 

(RV!, 2 obtainable from RS 
Components ltd) 

C1, 4, 14, 20 
C2, 13 

O·OlµF ceramic 
100pF s/mica 
0·1µF ceramic 
0·047µ1' ceramic 
220pF s/mica 
470pF s/mica 
32µF/10V 
10itF/16V 
1µF/16V 
1001•F/16V 
470i.tF/16V 

C3, 5, 7, 8, 15 
C6 
C9, 12 
C10 
C11 
C16, 21 
C17, 18 
C19, 22, 24 
C23 

VC1, 2 SOpF Jackson C804 

TR1,3 
TR2,6 
TR4, S 
TR7 
TRI 
ZDt 
01-6 

2N3819 let 
BC107 
BC109 
2N3704 
2N3703 
BZY885·6V 
1N4148(1N9t4) 

D ie-cast box 
Control knobs 
Loudspeaker 
Ferrite rings 
B all drive 
Jack plug 
J ack socket 

Eddystone type 6908P 
Eagle F19 

Sub-min toggle switch 

8 to 35!1 by 70mn1, Eagle TPSOG 
Mullard FX1593, 2 oft 
6 :1 Jackson typo F 
Bulgin P519 
Bulgin J30 
Eagle MTS2 

adjust the tuning slug in LI for m;iximum o utput in the 
headphones. Finally. tune the receiver to a quiet spot on the 
band and rotate the rf tuning capacitor VCI . Any stations 
hea rd tha t are independent of the oscillator frequency 
should be balanced out by carerul adjustment of RVI. 

Conclusion 
At first sight this receiver may seem a little expensive, but a 
superhctcrodyrte with the same pcrfomancc would cost more. 
The case. loudspeaker and FETs account for a quarter of the 
total cost. Most of the other components will be found in the 
odds and ends box. Miniature electrolytic capacitors are used 
in the audio a mplifier. and these s ho uld be purchased new. 
Old or salvaged electrolytic capacitors arc often faulty. 

When used out o f doors. the receiver works well with a t.\ 
(66ft) wire aerial tied to a branch o f a nearby tree. A copper 
earth rod will improve receptio n, but is unnecessary unless 
reception of dx sta tions is desired. At home even a short 
indoor aeria l wi ll bring in a surprising number of stations. 

Should the constructor wish to ma ke this receiver for an 
amateur band o ther than 80111. only the tuned circuits need be 
altered. The formulae are covered in detai l in the art icle by 
the late W. H . Allen, MBE, G2UJ [I] a nd in the fourth 
edition of Radio Co1111111111ica1io11 Handbook. 

The mixer used in this design is an improvement on the 
type used in " The Cadet•· (2J and those who have constructed 
it wi ll find this a worthwhile modification. 

All the components for this receiver ma y be purchased 
from Stan Recd Ltd, 109 Hillingdon Hill, Uxbridge, 
Middx. 
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Control of aerial 

polarization 

by B. SYKES, G2HCG• 

D URlNG rcccnl years, ven ical polarization has become 
popular for mobile o peration in the U K, due to the 

basic fac1 tha1 it is far easier to obtain omni-d irectional 
radiation with a vertical aerial than it is with a horizonta l 
aerial. This is particularly important on a vehicle, where the 
mechanical s implic ity o f a short vertical rod considerably 
outweighs the complexity of a halo o r crossed dipole, 
particularly when it is realized that the horizontal aerial 
mus t be al least a half wave above the vehicle surface lo 
e nsure low-a ngle radiatio n. 

The advent of repeaters us ing vertica l polariza1ion for 
muc h the same reason of simplici1y of aerial design means 
that operatio n o f a fixed s1a1io n. either direc1 to mo biles o r 
v ia repeaters, can o nly be satisfactorily accomplished if a 
means of ch:inging polariza1io n is available. LL is of course 
qui1e possible lO use two aerials. and ideally two rotating 
systems, but the cost becomes rather formidable. 

Space communication where control of polarization is 
difficult or impossible has forced the use of circular polariza­
tion and it is su rprising that it is 1101 used more be1ween 
fixed s tat ions for long-distance lerrcstrial work. The funda­
mental advantage of circular polariw1ion is that a ll reflec­
tions change lhe dircc1ion of polariza1ion. preclud ing the 
usual addi1ion or sublractio n of main and reflected signal; 
therefore there is far less fading and a ircraf1 Outler when 
circular polariza1ion is used al each end of lhe link. This has 
been proved many t imes wilh lhe long-standing schedule on 
2m between lhe author in Northampton and G3FAN in lhe 
Isle o f Wighl. The use of circular polarizatio n a l one end 
only, with normal horizonta l or ver1ical al the o ther end of 
lhc .link, na1urally results in a 3dB loss, and lhereforc to 
achieve the advantages o f c ircular polarization it is necessary 
for a ll sta1ions to use it. C hanging a ll 2m o perations to 
c ircular polarizatio n is o bviously not practical, but if a system 
of switc hing polarizations were in use a t a ll stations it would 
soon become evident that circular was the bes t, and there 
would of course be the added bonus that vertical would be 
available for operatio n with mobiles. H aving used a system 
of polari1.ation switching, the author has been somewhat 
surprised l o find big variations in pola rizatio n from 
stations, in particular mobiles. Quite ofte n a mobile using 
a vert ical aerial has been found to be of equal strength on a ll 
polarizatio ns a nd in some cases a definite advantage for 
circular has been s hown. One of the UK repeaters has 
varying polarization. de pending upon the direct ion from 
which it is received, a nd the use o f 45° extends the service 
area considerably in some directions. It appears that whereas 
horizon tal polarization docs no t twist even at long range, 

• Jaybeam Limited, Moulton Purk Industrial Estate, Nonhamp1on 
NNJ IQQ. 
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T he author with t he extensive range of equi pment eom· 
prising his station 

vert ical will often s hift as much as 45° and even go circular 
or ell iptical. 

Circular polarization normally b rings to mind the helica l 
aerial. which can only produce o ne mode of circular. depend­
ing upon whether the thread of the aerial clement is wound 
clockwise or anti·clockwisc. H orizonta l or vert ical polariza· 
tion is possible from helical aerials, but onJy by the use of 
two helicc and s uitable phasing. with no real means of 
comrol. The s imple means of changing polariza tion is lo 
mount a horizon tal Yagi and a vertical Yagi on the same 
boom. giving the well-known crossed Yagi. Separa te feed 
10 each section of the Yagi brought down to lhc operating 
pos i1ion will enable the user to switch to ci1her horizontal or 
vertical. but it is perhaps not generally realized tha1 it is a 
relatively simple mailer to alter l he phasing of the two 
Yagis in the shack and obtain fo ur more polarization opt ions. 
namely two s lant posit ions - 45 and 135 . 1oge1her with 
two c ircular posit ions- c lockwise and anti-clockwise, 
which wi th hori.wntal and vertical gives six positions 
a lloget her. 

A lthough vertical polarizatio n is mechanically and elec­
trically advantageo us when using a simple d ipole type of 
aerial. the presence of the mast in the same plane as the 
vertical clements on a Yagi considerably de1racts fro m 
perfo rmance. This ca11 be very simply overcome with a 
crossed Yagi with po la rization switc hing. moun1ing the 
aerial wi th clements at 45". The mast then has little effect 
on the vertical performance and vertical and horizontal only 
can Still be produced by feeding both aerials in the correct 
phase relaiionship. 

Assuming therefore that a crossed Yagi is mounted a 1 45° 
with individual feeders to the operating posit ion. the 
polarization available and the phasing required is as fol lows: 

Slant position 45 a nd 135° Aerials fed individually 

Circular posi1io ns clock­
wise and anti-clockwise 

Horizonta l and vertical 

Both aerials fed with 90 + 
or 90 - phase relationship 

Bo1h aerials fed with 0 or 
180 phase relat ionship 

This all sounds very complicated. but in actual fact lhe 
desired result may be accomplis hed relatively simply with a 
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3-gang 6-position Yaxley-type wafer switch. A coaxial 
switch is the "'pure" way to do the job. but considering the 
cost of a 3-gang 6-way coaxial switc h together with the 
necessary plugs and sockets, ihe difference in performance is 
just not worthwhile on 2m. 

7SO 

75n 

Fig 1. Matching two 75!! aerials by paralleling o J7·5!"! and 
increasing impedance to 750 again 

The first problem to overcome is simply that of providing 
the correct matching for feed ing two aerials in parallel. 
Briefly, wi1h 7SO aerials the two feeders are simply paralleled. 
giving 37·Sn and a :[-wave of son feeder used to transform 
back to 7Sn. as illustrated in Fig I. SO!l aerials are treated 
in a slightly different way in that a {-wave of 7Sn feeder is 
used in each feeder to transform up to 1000 and the two are 
placed. in parallel to produce son again, as shown in Fig 2. 

son 

Fig 2. Matching two son aerial s by increasing Impedance to 
10011 and paralleling to 500 again 

Phasing is simply a question of altering 1hc length of 1he 
feeders io each half of the crossed Yagi as the polarization 
is changed. Where a 90' phase shift is required. a 1-wave of 
feeder is inserted and where a 180" phase shift is required, 
a ~-wave feeder is inserted. The polarization switch must 
therefore arrange for correct matching by switching in 1he 
appropriate ~-wave impedance transformer and correct 
phasing by switching in the appropriate length of feeder. 

There is an added complica1ion in that by no means all 
aerial systems a re son, and a considerable number of 7Sn 
users still remain on vhf. son has become an international 
standard and is of course completely standard on low 
frequency ; it can therefore only be a matter of time before all 
vhf installations arc SOO. 

Figs 3 and 4 show the necessary switching arrangements 
for 7Sn and son aerials respectively. The normal drawing 
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Fig 3. 750 phasing and matching switch 

of a switch makes the illustration of the son system extremely 
eomplic.aled, and Fig 4 is drawn as a side view of the Yaxley 
switch with 1he six contacts visible in a vertical line, the 
moving contact not being shown. 11 wi ll be noticed that the 
son version is much simpler as there is no need to manu­
facture T-junctions in the cables . 

. It is very necessary for the phasing lengths of feeder to be 
accurately cut and this may be simply accomplished with a 
gdo. First, use the smallest possible diameter cable to mini­
mize the mechanical problems of connection to the contacts 
of the switch. Types UR43 for SOOand UR70for 7Silareto 
be preferred and certainly a solid dielectric type should be 
used in the interests of uniformity. To obtain a i-wave of 
cable. cut off slightly more than the calculated length, which 
in the case of 2m will be I Sin of solid dielectric cable, leave 
one end open circuit, and short the other end with the shortest 
possible loop that will produce a d ip on the gdo. It is sur­
prising just how small that loop can be and, given a reason­
ably sensitive gdo, a virtual short circuit will still couple. 
Check the dip frequency, which will probably be around 
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Fig C. 500 phasing and matching switch 

120MHz, and carefully clip pieces off the open end of the 
cable until the dip occurs at 145MHz. Assuming that a solid 
dielectric cable of similar size is used throughout the switch 
there is no necessity to dip each length. The uniformity of th~ 
cable is sufficient simply to copy mechanically this ~-wavc­
!ength _and to dou.ble or treble it where a !- or l ·wavelcngth 
1s reqwred. The slight shortening of the cables when they arc 
prepared for connection is compensated by the length in the 
switch contacts. 

Remember when wiring the switch that every efTorr should 
be made to maintain impedance and all cable ends should be 
made up as short as possible to the configuration shown in 
Fig 5. All outer braids on each wafer of the switch must be 
joined together by the shortest possible route and not con­
nected to the frame of the switch. The use of the Radiosparcs 
Maka-switch miniature switches with small diameter cable 
makes for a beautifully neat assembly. but very great care 
indeed is needed to deal with the many coaxial connections 
in a switch of this small size. The joining of a length of 500 
and 750 is important, and here every effort should be made 
to maintain the coaxiality of the cable by pushing the braid 
back away from the inner, making the inner connections 
carefuJly, taping up with polythene tape to avoid any possible 
short circuit, and then bringing the braids back again over 
the tape and binding securely with fine wire. Any attempt at 
soldering will probably be disastrous, as the polythene will 
undoubtedly melt with the risk of sho rt circuit. Further 
pro tection may be given by a layer of tape over the entire 
joint. Similarly, the T-junctions required o n the 750 switch 

11-4 

Broid tlnn~d and b~nt to 1• 
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Fig 5. Method of " tailing" coaxial c:-obre 

Fig 6. Method of joining 3 cables 

may be made up by cutt ing small triangular sections of tin­
plate and quickly soldering the outers of each cable to the 
tin: in this case short circuits may be seen and avoided. Fig 6 
illustrates the method. 

Assuming that the switch has been satisfactorily built, 
there is now the problem of whether the feeders to the halves 
of the crossed Yagi are of the correct individual length. 
Ideally, these feeders should be cut mechanically and 
electrically to equal length before insta llation, and the two 
halves of the crossed Yagi should be in exactly the same place 
?n. the boo~1. Whi_le the feeders may be cut accurately, 
II 1s mechanically difficult and almost impossible to mount 
the two halves of the Yagi in the same p lace. They inevitably 
have to be spaced by a few inches. It is therefore necessary 
I? correct this mechanical displacement of phase by an equal 
cl1splacemcnt of length of the feeders. and in practice it is 
far easier to simply connect everything up with unknown 
lengths of feeders and adjust the length of one or both 
feeders until the switch operates correctly. 

A convenient method of adjustment is to receive a hori­
zontally-polarized signal of constant amplitude from a local. 
ensuring that the transmitting and receiving aerials arc 
beamed directly at each other. This point is vitally important 
- a beam aerial only radia tes its intended polarization from 
the main lobe-a fact which will become very evident in sub­
sc~uent use of the switch. T he feeder lengths should now be 
adjusted s? that all slant and circular posit ions are equal, 
together wtth maximum rejection in the vertical position of 
the switch. The choice of which s hall be the horizontal and 
vertical positions can now be taken. Accurate S-mctcr 
readings logged for each position of the switch after every 
feeder adjustment arc essential. Typically. the slant or 
circular positions will b: about one S-point down on the 
horizontal, while the vertical position will be some six 
S-points o r 20-30dB down. To avoid the problem of the 
man trying to level the legs o f a four-legged table and finish­
ing up with a Jin- high table. when cutting feeder lengths cut 
only Jin at a rime from one feeder. When the recorded 
readings indicate that the last cut was one too many. cut 
that last piece fro m the other feeder and the optimum situa­
tion will be restored. 

Wirh the Yagis mounted at 45°, it may appear surprising 
that a horizontal signal can produce differing signal strengths 
o n each aerial. but this will happen until the respective feeders 
arc of equal length. The reason is the inevitable mis-match 
(sometimes deliberate to improve noise factor) which occurs 
a t the input to the converter or receiver. R emember rhc 
object is equal signals. not maximum signals-convener 
mis-match can be compensated for a nd 111axi11111111 signal 
strength achieved by altering the length of the main feeder 
after the switch, which will not affect the phase relationships 
between the aeria ls. 

RADIO COMMUNICATION , February 1975 



'""" .. "'~ L.. 
/~, 

45•ruder 

Fig 7. Aerial connections looking in the direction of radiation 
from rear of the boom 

The qucslion now arises as to which of the ci rcular 
polariz:u ion positions are clockwise or a nti-clockwise. This 
subject merits an entire article; it will be remembered that 
even t he world's top telecommunication engineers got this 
one wrong on the first transatla nlic tv broadcast via Telstar. 

Oscar 6 
The spacecraft continues in orbit wi th some excellent dx 
signals worked through the 144-29M Hz repeater. The 
switching malfunction continues and due to the absence of 
the command station operated by CNSBO a greater pro­
portion of olT passes is currently being experienced. It is 
hoped that a lternative command arrangements may soon 
be effective. The operating schedule continues unalicred 
and should be s trictly observed with the use of the minimum 
power necessary to clTect communication. Many European 
stations arc sti ll noted using the satell ite on off days ob­
viously with greatly excessive erp. Reference orbits arc: 
1061 I February 10 0 116·9ut 067·7"W 
J0648 February 13 OO LJ ·7ut 051 ·4"W 
10661 February 14 0 106·6ut 065·J0 W 

Oscar 7 
Both the 432- 144M Hz and tile J44-29MHz repeaters arc 
providing excellent contacts. The operat ing schedule is tha t 
the 432- 144MHz repeater is operative on even days of the 
year while 1hc I 44-29MHz repeater is available on odd days. 
T his includes Wednesdays. but the repeater is available on 
these days for special tests only and should not be used for 
two-way communication. Note that the schedule refers to 
odd and even days of the year, days having odd numbers in 
February will. however, be even days in so far as the yearly 
sequence is concerned. The 145 and 29MHz beacons are 
opera1ing with s tro ng cw and rtty telemetry but the 435MHz 
beacon is now heard at much reduced strength. 

The 432- 144MHz repeater input is more sensitive than 
originally expected and no more than SOW erp is necessary 
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Should the operator wish to define the c ircular positions. 
then with accurately cut equal feeders and an accurately 
made switch, position 5 wiJI be clockwise a nd 6 a nti<lock­
wise, providing the aeria l connections arc as shown in Fig 7. 
ff the aerial connectio ns are not known, then the onJy wa y to 
calibra te the switch is to receive a known circularly-polarized 
s igna l, when lhe respective positions will be immediately 
evident. 

A correctly wired a nd phased switch sho uld perform as 
follows: 

Switch Polarization of signal (dB down) 
position Anti-

Horlz. V ert. 45• 135° Clockwlae clockwise 
H orizontal Max 20/30 3 3 3 3 
V ertical 20/30 Max 3 3 3 3 
45° 3 3 Max 20/30 3 3 
135° 3 3 20/30 Max 3 3 
Clockwise 3 3 3 3 Max 20/30 
Anti-
cloc kwise 3 3 3 3 20/30 Max 

for communication. AMSAT confirms tha t the 14dB pad 
in the inp ut to the 144MHz receiver is not in c ircuit and that 
the age characteristics may be responsible fo r some com­
municatio n difficulties being experienced. On the other hand 
dx communication with Oscar 7. on a quiet pass has o ften 
proved remarkably easy and i i has been noted that a simple 
turnstile when used for the uplink has proved more suc­
cessful on dx passes than when used with Oscar 6. 

For about the next month or six weeks the two spacecraft 
will be in orbital proximity. Consequently o ne repeater may 
relay signa ls received from t he repc;tter in the second space­
craft. This may become o bjectio na ble a nd therefore one 
repeater may be commanded off. 

Up-to-date information on the Oscars may be obtained 
from the GB2RS news bulletins, a lso the Oscar nets o a 
Sundays on 3,780kHz at 10 15 and on 144·480MHz a l 
1930. T he latter net is conducted by GSCSI (New Malden, 
Surrey) who beams in several direct ions in turn to pick up 
calling s tations. Oscar News is obtainable from G3WPO, 
QTHR. (sac with enquiries p lease) while subscriptions to 
AMSAT can be sent via G2BVN. 

Reference orbits are: 
Friday 14 February orbi t 11 42 2007·39 35 I ·9W mode A ; 
Saturday 15 February o rbi t 1154 1906·59 336·7W mode B; 
Sunday 16 February orbit 1167 2001·16 350·3W mode A. 

Orbitn l increments arc I 14·944min a nd 28·73° per revo-
lution. D 

INTERFERENCE PROBLEMS 

Mem bers accused of causing Interference or who 
suffer Interference from external sources are Invited 
to seek the assistance of the Interference Committee 
In sol ving their problems. 

Enquiries should be addressed to: T he Chairman, 
Interference Committee, RSGB, 35 Doughty Street, 
London WC1 N 2AE. 
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Some thoughts on cw 
communications 

by R. SKELTON, 6Y5SR, G31HP• 

AS a cw enthusiast. the author has always been fascinated 
by the basic nature of communications by morse code. 

It is surprising that references to means of improving 
cw 10 its ultimate limits do not appear in amateur literature. 
Perhaps as the original inventors we have convinced our­
selves that there is really not very much more to know about 
humble cw. 

Our professional colleagues o n the o ther hand are very 
actively trying to perfect v<1rious means of da ta commu.nica­
tion. They arc extremely interested in increasing the amount 
of data being passed through a given channel. Whether for 
example this be a minimwn bandwidth channel for satellite 
telemetry or a 4kHz-widc telephone line, the problem is 
essentially the same- how to communicate t he required 
amount of information with acceptable quality in the 
available spectrum. By data communications we mean com­
munications by coded pulses; cw is or course data com­
munication in its most elementary form . 

Theoretical limits 
To study the limitations 10 lhe cw mode. we must refer to 
some basic laws o f communications theory. Shannon's Law 
is regarded as a fundamental law of nature and relates the 
maximum possible information rate to channel bandwidth 
and signal-10-noise ratio. II can be expressed as follows: 

C = W log 1 (1 + (S/ N)] 

where C = Channel capacity in bi1/s 
W = Channel bandwidth in hen.z 
S = Signal power 
N =- Noise power 

A standard word used for calibrating keying speeds 
contains SO bits of information so tha t at 25wpm we are 
t ransmitting a t (25 x 50)/60 or approximately 20bit/s. 
Taking an arbitrary signal-10-noise ratio of 15. the minimum 
bandwidth required adequately to contain this information 
calculated from Shanno n's formula is 5Rz. Unfortunately 
Mr Shannon did not invent the necessary code structure 
which is required to reach this theoretical limit and it is to 
this day unattainable in practice. 

Practical limits 
The minimum practical bandwidth required for different 
data modes, a.m., fsk, psk etc, have been studied and in 
practice for cw we would need three or four times the band­
width calculated from Shannon's Law, ie (say) 4 x 5H z = 
20Hz for 2Swpm. This is much less t han the bandwidths in 
common use by cw operators today. 

Asking around, one will find a wide divergence in opinion 
as to the minimum practical bandwidth for cw. Opinions 
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seem to range from ''none at all, I rely on my brain for 
selectivity" to advocates of sharp audio filters of say 80Hz 
bandwid1h. We must certa inly not disregard the contribution 
of our own hearing systems. but that is another story. If 
however we can reduce our channel bandwidth from 80Hz 
to 20H z, not only would we improve adjacent channel QR M 
but we could improve the s/ n ratio by as much as 6dB by 
reducing the noise bandwidth. 

Problems 
fhere appeared to be several practical problems not so long 
ago. The frequency stability of equipment was inadequate 
and construction of filters with this perfom1ance was 
cumbersome. With present-day equipment and simple ac1ive 
filters neither of these problems are limiting factors today . A 
mysterious phenomenon known as ringing remains a prob­
lem. however. 

The effect known as ringing can occur when sharp-sided 
pulses a rc passed thro ugh narrow-bandwidth c.hannels. The 
pulses become distorted mHl lengthened in duration so that 
bits of information overlap a nd interfere with each ot her. 
For this reason. sharp noise spikes must always be removed 
before attempting to pass them thro ugh a narrow-bandwidth 
filter. l t is no t possible to eliminate ringing entirely: how­
ever, by suitable design of filter bandpass characteristics 
ringing effects can be minimized. 

Optimum response 
To find out ;1bout the optimum channel response it is 
necessary to refer to some more fundamental 1heory. A 
scientist, H . Nyquist. examined the practical matter of data 
transmission theory in the early 'twenties when the main 
concern was to optimize telegraph transmission. Nyquist 
proved that an ideal channel having linear phase and 
amplitude response a nd abrupt cut-off could transmit a 
series of pulses without mutual interference at a maximum 
ra te given by C = 2W. In our example, C = 20bit/s. there­
fore w- IOHz. 

.. 
"' c: -.----0 ... , 

~ ', --ldctol nyqulst 
:'! \ 
., \ Coslnct1 

~ \/ 
I! ' u ...... 

1-------1-----' ... "-1-~~ 

0 10 20 
Frequency !Hz) 

Fig 1. D ifference between Nyquist ideal and cosine' response 
for25wpm 

It was a lso proved tha t non-ideal channels with band­
widths somewhat in excess of this minimum could give the 
same results. A channel having a frequency characteristic 
shaped according to a cosine1 law would combine minimum 
bandwidth with minimum pulse distonion. 

Fig I indicates the d ifference between Nyquist ideal res­
ponse and cosine2 for our 25wpm. The associated pulse 
distortion which results from transmitting through these two 
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Fig 2. Associated pulse distortion resulting from transmitting 
Nyqulat ideal and cosine• channels at 25wpm 

channels is shown in Fig 2. Clearly the cosine• shape results 
in less ringing distortion than the ideal minimum-bandwidth 
filler or channel characteristic. 

Application 
Now we can discuss our practical communications channel, 
which commences with the morse key and terminates as 
pulses of af tone into our cars. Throughout this entire link, 
the available bandwidth is much in excess of that required 
for the information 10 be 1ransmi11ed and can usually be 

Speech clipper for the 

Microwave Modules A3 

transmitter 

by B. PRIESTLEY, G3JGO• 

AS is well known the peaky nature of speech forces a 
compromise between not over-modulating on peaks 

and yet maintaining an average level which is adequate to be 
heard a t the other end. This is particularly noticeable on the 
vhf bands when signal{ noise levels are low. 

The Microwave Modules transmiuer has sufficient drive to 
permit up 10 100 per cent modulat io n. which helps in this 
direction. Even so it is not always possible to satisfy the 
distant s1a1ion·s demands for more audio without ovcr­
modulating and consequential splaller. which docs not 
improve popularity with local stations. After a Jillie thought 
it was realized that there was a very simple modification 
which permit1ed the modulator to act as a high-level clipper. 
This consists simply of a low-pass filter between the modula­
tor and pa transistors. Several users of the trnnsmiuer have 
expressed interest, and this note is for them. and any other 
users of the same type of series modulator. 

Referring to Fig I , with no modulation the emitter of the 
2N3055 and the collector of the BLY84 si t al + 6V. When 
modulation is applied the 2N3055 follows the audio applied 

• 43 Raymond Road, Slough. Berks SL3 8LN 
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considered Oat. Nyquist has proved that in this case there 
would be advantage in modifying the channel characteristic 
partly at the transmiuing end, by shaping with a cosine law. 
and partly at the receiving end, again with a cosine filter, 
thus retaining the overall effect of a cosinc2 channel s hape. 
ln practical terms, this would mean that key filter compo­
nents and receiver filter components should cut off in this 
manner. 

To implement filtering at the receiver. a simple approach 
would be tl1<1t of an active af filter with the possible refine­
ments of variable bandwidth and centre frequency. This 
arrangement is not necessarily the optimum and we should 
give careful consideration to the techniques used in space 
communications which employ phase-locked loops as detec­
tor/filters. Information bandwidths of less than I Hz a re 
achieved in this manner when required. 

Conclusion 
To conclude, dare the author suggest that the amateur world 
has neglected the whole subject of signal processing for the cw 
mode and that a thorough review of the subject (including 
the con1ributio11 of our hearing faculty) would be in order? 
As a cw man. he is convinced that one day even amateur 
voice communications will be converted to cw 1ra1tSmission. 

Audio 

B LY84 

f 
Fig 1. Circuit of the c lippe r 

10 its base within the limits of 0 and I I 2V, corresponding to 
100 per cent modulat ion. Beyond these limits the voltage 
cannot be swung, and so the audio peaks are clipped off. The 
fi lter between the 2N3055 and BL Y84 removes the splatler 
producing sharp edges. 

The values for the audio filter may look a liule odd. but 
1001-LH is correct because the impedance is only about 6!2. 
On the other hand the coil must be capable of carrying 2A 
wilholll saturating, so a gapped ferrite or iron cored com­
ponent is needed. The healer smoothing choke from the 
Command series receivers is one suitable component. 

As to results, the transmitter st ill gets unsolicited compli­
ments on the audio quality, the locals say it does no t spread 
even when "shouting for the dx", a nd the increased audio 
level possible when hitting the clipper has o n one occasion 
resulted in a report of readability six from a semi-distant 
station. 0 
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Building blocks for the novice ~~~~~~~~~~~~~~ 

Diodes, diodes and diodes - and some experiments 
with them 

(Part 11) 

Diodes and demodulation (2) 
FM. With frequency modttlation. the amplitude of the carrier 
wave stays constant at all times but the frequency is varied 
with the instantaneous voltage o f the modulating frequency. 
Similarly with phase modulation, the phase is varied as the 
absolute value of the modulation at a ny time. Frequency and 
phase modulation are very similar but the difference between 
them can best be described in a diagram of a carrier wave 
subjected to some modulation (Fig 77). 
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Fig 77. Phase and frequency modulation w ith a square wave 
m odulating voltage 

FM can be generated very simply by allering the C. L or R 
constants of the tuned circuit which determine the frequency 
of an oscillator with the modulating voltage. Normally this 
comes down to pulling a voltage variable reaciance (which 
could be a variable capacitance diode) in parallel with a tuned 
circuit. However, this is somewhat outside the scope of this 
part but will be dealt with later in the series. FM can be 
detected by having a circuit whose response varies with 
frequency and rectifying the result. ln oth.:r words it could 
be a tuned circuit and a diode (Pig 78). But a circuit of this 

~ Frequency ­

! LFM $ignol 
nos.e 

Fig 78. Slope Im detection 
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Fig 79. (a) standard Foster-Seeley phase discrimi nator and (b) 
FS discriminator with no de level change 

kind is rather non-linear as regards frequency and therefore 
the output distortion would be considerable. F urther, this 
circuit is a lso responsive to a.m. and a.m. noise and it would 
thus lose out on one of the accepted advantages of rm, that 
most noise is a sudden amplitude change not a frequency 
change. Amplitude changes can for the most part be elimi­
nated by having a stage which cuts all its output down 

+ 

+ 

Fig)O. Output of FS discriminator 

RADIO COMMUNICATION February 1975 



Stoblltz1ng C 

Fig 81. (a) ratio detector and (b) the sam e If there is no de level 
change from primary to secondary 

(posi tive and negative half-cycles) to a square wave of fixed 
amplitude, ie a limiter, before the detector. With low fre­
quencies this could be done wi th back-to-back zener diodes 
(sec Part 6) but with a frequency in the range of tens of 
megahertz this would not be possible. Herc, limiting ampli­
fiers or Schmill triggers would be best. 

Assuming that the input has been limited, the simple 
detector in Fig 78 could be used. But there is still the distor­
tion problem with non-linear frequency characteristics. 
One o f the best-known detectors is the Foster-Seeley phase 
discriminator which, when it is properly adjusted. gives very 
liule distortion. Tbc circuit (Fig 79) depends for its operation 
on the foct that a t resonance the voltages on the primary and 
secondary tuned circuits are 90 o ut of phase. The voltage 
o n C l LI is applied through a b locking capacitor 10 the 
detector diodes DI and D2 which arc back to back (their de 
paths :ire completed by the rfc. although this a nd CB arc 
not necessary if there is no c hange of de level between 
primary and secondary) ;ind L2a and L2b arc arranged to 
present half that voltage. - 90 and 90 out of phase, to 

Jl.flJl 22~ A F l')U t 
~ Ir-~~-.-~-.~---~ 

?OOkl tl 
.!.7'J .- Ht 
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Fig 82. P u lse counter fm detector 
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the d iodes. At resonance there would be no output. but if 
the frequency changes. the impedance of the tuned circuit 
changes from resistive to either capacitative or induct ive 
and the phase swings accordingly. The output no longer 
balances and a n output is detected (Fig 80). There are a ll 
sorts and varieties of this discriminator d iffering in one way 
o r another: C2 may be spli t ins tead of L2: each diode can be 
replaced with a half-wave voltage doubling pnir: the output 
may be unbalanced a nd so o n. But there is one s imple-looking 
a lteration which affects the whole way the circuit operates, 
and this is to reverse one of the diodes. This new circuit 
is called a "ratio'' detector (Fig 8 1 ). The signal voltage is 
applied to the diodes in series and it is held constant by the 
capacitor at the right hand of the circuit. L2 is used in place 
of LI for the primary voltage to avoid the necessity for 
coupling capacitors and chokes. This circuit has an inherent 
limiting effect whereas the Foster-Seeley has not, but often 
causes more d istortion than the latter. Lt is also more 
d ifficult to set up and align for best results. 

RF i n 
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(b) 

ri l out 
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DC 
omplot12r 
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Fig 83. (a) fm d etection with phase locked loop and (b) fre­
quency multiplication with pit 

Another interesting variety of fm detector is called a pulse 
counter (or bucket detector). If the fm transmission is trans­
lated in the receiver to a very low intermediate frequency 
(say. a round 200kHz with 75kHz deviation). a circuit such 
as Fig 82 with a square wave in1>ut from a limiter would 
have a response directly proportional to frequency as the 
CR time constants arc much shorter than the highest signal 
frequency (ie it is a differentiator). This b a simple detector 
with a good frequency characteristic and very little distortion, 
and it can be foci from a simple ar amplifier substituting for a 
high frequency i.f. , after the mixer in n receiver. 

Lf the incoming signal is compared as 10 i1s phase with an 
interna l oscillator in a phase discriminator. the ou1put will 
reflect the phase d ifference. This output voltage can be 
amplified and taken back to the internal oscillator lo keep 
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Fig 84. T ypical diod e phase discriminator fo r pll c ircu its 

Electronic ignition 
-a recapitulation 

by B. PRIESTLEY, G3JGO• 

D lGESTtNG the further leucrs I have received on the 
above subject (including one from W7ZI) the following 

points emerge. 
The normally claimed advantage for electronic ignition of 

easier cold starting is useful, but not a major improvement, 
perhaps because in general radio amateurs give the battery 
more care and at lent ion than the average motorist. 

f>lug and point wear is appreciably reduced. lf I under­
stand o ne correspondent correctly he is still using the same 
plugs after six years use, with very satisfactory results with a 
50thou gap. 

Effect of 

.2 .............. 

c ~.zl ect":.:.":/ ign1t1on 

0 ' .......... 
~ , ' 
"' , 
c. ' 
~ / 
::f: I 

M i ies per hour 

Fig 1. The effect of elec­
tronic ign ition on petro l 

consumption 

On petrol consumption the results are interesting. The 
normal characteristic of any car is of the form shown in Fig I, 
and it is generally assumed that the fall-off in mpg al higher 
speeds is an inherent limitation or the engine, and can only be 
countered by running al the optimum speed, typically 35-
40mph which is tedious on a motorway. However, the spark 
energy with a conventional ignition falls off at high rpm, and 
this seems in pan to be the cause of the fall-off in efficiency. 
Thus the effect of electronic ignition is as s hown in Fig I. ln 
other words there will be little or no effect on petrol con­
sumption for urban motoring, but at a steady higher speed 
the improvement is about 10 per cent. 

l ncidentally, electronic ignition is not the end o f the road. 
W7ZI, after improving the consumption by 7·7 per cent 
average with electronic ignition. went o n 10 get a further 6 

• 43 Raymond Road, Slough, Berks SL3 8LN. 
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It 111 step with the incoming frequency (using a voltage 
variable reactance) and therefore this voltage would be the 
modulation voltage. This technique is called phase locked 
loop (pll) and it works very well. not only as a detector for 
rm but for frequency multiplication (Figs 8J(a) and (b)) and 
a typical circuit for the discriminator is shown in Fig 84. 
This is a double balanced ring modulaior followed by a de 
(operational) amplifier. lncidentally, the ring modulator 
could well be used in the Foster-Seeley circuit where it would 
give twice as much output : the pll phase discriminator and 
the Foster-Seeley circuits are exactly alike in the way they 
work. 

f>art 12 will consider voltage variable capacitance diodes. O 

per cent with water vapour injection. ie a total of 14 per 
cent. 

One correspondent had a most unfortunate history of 
trouble with electronic ignition, probably due to a situation 
"where ventilation was inadequate". It is perhaps worth 
pointing out that component life is approximately halved 
every time the temperature rises 10°C so that it is most 
important that ventilation is good and components a re 
adequately rated. 0 

NEW EQUIPMENT 

Scopex oscilloscopes 
The Scopex 4010 equipment. which was reviewed in the 
July 1974 Radio Co1111111111icatio11. is now available on 12-14 
weeks delivery and not as mentioned in the review. The 
Scopex 4025 instrument is now available in the reduced 
delivery time of 18-20 weeks. The latter is a dll31-trace solid 
s tale oscilloscope with a ba ndwidth of de to 25MHz and it is 
hoped to publish a review of the 4025 later th is year. Both 
equipments are available to the amateur radio ma rket 
through Burns Electronics. O 

The S copex 4025 oscilloscope 
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A strange case of mains interference 

by M. J . L. FADIL, G4CCA• 

TH E Yacsu FTDX400 is an ssb transceiver with an internal 
power supply. T he mains transformer, as can be imagined 

in a piece of equipment capable o f running 400W and using 
mainly valves, is fairly substantial but very compact. 

On acquiring a second-hand FTDX400 last year very 
severe vibrations or IOs duration were experienced each 
morning, apparently coming from the mains transformer. 
The entire case of the set shuddered and shook in a really 
frightening manner: immediate switch-off seemed vital. On 
those occasions when transmiu ing was actually taking place 
the fuse in the primary mains circuit blew. It was thought 
that the mains trnnsformcr must be faulty- surely an 
expensive repair job. 

This mysterious behaviour led to the return o f the trans­
ceiver 10 the company from which it was purchased . T hei r 
chief technician . while listening sympathetically to the 
story. could nevertheless not reproduce the fault despite a 
prolonged soak test. So the set was brought back home but 
the "buzz ... for want of a better way of describing the 
problem. continued spasmodically to spoil t he use of the 
transceiver. 

In desperation the set was again taken back to the supplier 
together wi th a tape-recording of the buzz so as to reinforce 
the case for complaint. At t he very least it was considered 
that a replacement transformer should be filled. Again. a 
courteous and patient hearing was g iven but no buzz could 
be induced fro m the set when tested in their very well­
equipped laboratory. 

Then one evening on 2m the fault was outlined to a good 
and knowledgeable friend who suggested that an accurate log 
o f the occurrences should be kept. So for Lhe past year the 
da te. time and duration of these buzzes have been noted in 
the station log-book. 

r1 soon became evident tha t the times or buzzes were 
rela ted 10 the time of day. In the morning they lasted for JOs; 
in the evening for o nly about Is. II was no t lo ng before 
a clear pa11crn began to emerge: the occurrences of the 
buzzes seemed 10 be inOucnced by dawn a nd dus k. 

Logic now indicated that the problem was ma ins-bo rn, 
but neither the Eastern Electrici ty Board no r the Central 
Electrici ty Generating Board would admit to a ny special 
characteristic, time-dependent , on their product. On 
pressing the point with t he CEGB and explaining tha t he 
w:1s a licensed amateur. and therefore somewhat more 
knowledgeable than the average consumer, the author was 
at last referred 10 a retired member of their staff who was a 
GB plus two. 

T his amateur, true to the spirit of the hobby. wrote 
in reply to the enquiry explaining in detail how a de impulse 
could be superimposed on the mains. ei ther to switch auto­
transformer tappings at unmanned substations or 10 switch 
street lights o n and off from a central location. 

Now the mystery was practically solved . Each morning 

• 26 K ingslcy Place, London N6. 
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about sunrise a I Os switching impulse would occur, shaking 
up the old FT400. but doing no damage unless it was 
actually being used for transmitting. Again al sunset a Is 
pulse came along the mains. rt seems that the mains supply 
at the QTH is of good quality but the extra pulse. being de, 
drives the mains transformer. which is a lready well loaded , 
i1110 a saturated condition. II complains at this treatment by 
buzzing and if the set is transmitting the current rating of the 
fuse is exceeded. These pulses are not preseni o n a ll mains 
supplies, but arc very defin itely so in t his case. 
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Fig 1. Relation of the time of occurrence of the pulses to the 
time of year. 

T he a nswer has proved to be to restrict transmissio n until 
the p ulse has passed, this being quite easy to a rrange as the 
p ulse timing is consiste.nt a t a ny given time of the year 
(sec Fig I ). It has also been suggested that a heavy-duty 3n 
resistor in series with the mains primary would limi t the 
surge . 

A ltho ugh the st reet lights have been surveyed at the 
critical times no evidence has been accumulated 10 suggest 
that the buzzes coincide with their switching on and off. 
T here is an electricity substation very near the author's house 
which perhaps contains a switched auto-transformer. No con­
firmation of this is held. so 10 th is day the purpose the im­
pulses se rve is unknown. 

When the set jumps about on the bench a t about sunrise, 
however, violently complaining about its diet , the autho r 
can only hold his breath and hope that the wire in the mains 
transformer is substantial enough to withstand this treat­
ment. 0 
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TECHNICAL TOPICS~~~ 

THOSE who remember or know of the radio broadcasting 
set-up in the UK during the 1939-45 war will need no 

introductio n to the idea that synchronized transmitters can 
minimize their use for direction-finding purposes. But how 
many know that this technique was pioneered as early as 
1923 by an amateur? The story is told in G. G. Blake's 
History of Radio Telegraphy and Telephony, published in 
1928. It surely dcscrve-s to be retold in TT if only to illustrate 
genuine, even if misplaced, pioneering by amateurs. 

According to Blake, during 1923 and 1924 Reginald 
Gourand, an American amateur (8DZ) living in France 
in the days before reciprocal licensing. carried out a series of 
transmissions on about I ,500m in the heart of Paris. For two 
months French oflicial df stations at lssy-Jcs-Moulineaux and 
Porte d'Orleans, o n either side of Paris vainly attempted to 
locate his station. but consistently traced it to the Rond 
Point in the middle of the Champs Elysees. 

8DZ finally d isclosed his position voluntarily a nd revealed 
that he was using two transmiuers some distance apart, 
neither needless to say in the Champs Elysees. 

ln fact if one d igs into the history of radio communication 
it is remarlrnble just how often the early radio amateurs a nd 
experimenters were able to make their marks to an extent 
often now completely forgotten. For example, how many of 
the present-day nbfm enthusiasts know that the very first 
station ever to transmit regularly using the frequency 
modulation system developed by Armstrong (who himself 
began as a keen amateur) was that of his friend Randy 
Rttnyon. W2AG . In the summer of 1935 Armstrong and 
Runyon rebuil t W2AG to operate on fm o n the old I 12MHz 
band in order to demonstra te the potential of fm to the IR E 
in November 1935-and for many months "This is amateur 
statio n W2AG at Yonkers, New York, operating o n fre­
quency modulation at two and a half metres" was the only 
station anywhere in the world using fm ! 

Do-it-yourself power 
One of those mental exercises that can. if one is not careful, 
become something of an obsession is to imagine that one has 
s uddenly lost all normal sources of electric power but has to 
keep a swtion on the air. And suddenly, in this day and age, 
it is possible to think of such a situation actually occurring. 

No mains supply to use e ither d irectly or to recharge 
batlcries; no petrol generator or car alternators. Dry bat­
teries yes. but suitable only for QRP and specially-designed 
equipment. So. what is left'! Hand- or pedal-driven 
generators- o ne remembers those photographs of Arthur 
Simmons. G5BD. who in the 'twenties, used to key his 
transmitter while operating a pedal generator. Then there 
arc solar power generators. wind generators. generators 
driven by sma ll waterfa lls, steam generators ... 

Someone who seems to be taking this exercise seriously is 
Ed Noll. W3FQJ, who in Ham Radio has already tackled the 
possibili ties of sola r power to provide trickle charging 
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(November 1974) with acknowledgement to the a ll -solar­
power contacts made by G3HMO back in 1954 on 1·8MHz 
cw. W3FQJ has gone one better with an ssb contact 
with WB4ZXJ on 21 MHz using a Ten-Tee Argonaut 
transceiver with a $150 bank of solar cells that can 
provide up to 12V, 0·3A charging current. for a motorcycle 
battery. at least on a sunny day. Interesting, but the cost o f 
solar cells is rather off-pu tting; and W3FQJ has set himself a 
I kW capability. 

So in the January 1975 issue he tackles the field of wind 
generators and finds that in the USA there is still available 
quite a range of commercial units of this type that can pro­
vide sufficien t. power to keep a high-power rig on the air for 
some hours da ily. These require that the s ite shall have wind 
velocity exceeding about 10111/h over long periods. 

This reminded me of some notes tha t I wrote on this 
s ubject about 10 years ago based on an analysis by P. Sachs 
of The Marconi Company that noted the attract io ns o f such 
sources or power for unattended and isolated telecommuni­
catio ns installations. and where he concluded that two I kW 
wind generators mounted o n 50ft towers would cost less than 
the smallest continuous-running diesel installations and 
would result in fewer maimenance problems. It was then 
stated that such wind generators. connected LO lead-acid 
batteries, would sta rt to revolve i11 a 4m/h wind, start 
charging at Sm/h and reach maximum capacity at 15-20111/h. 
Of course in places like the Antarctic whc.re strong winds arc 
normal considerable use has been made o r wind generators, 
but the analysis by Sachs sugge.sted that there were many 
places where useful power could be obtained in this way. 
There might still be room for improving the eflicicncy of the 
propcllors or vanes. How about looking around for a wind­
mill as an emergency ham shack'? 

Intermediate technology 
While for normal fixed station operation in the UK it must be 
still too pessimistic to suppose that the energy crisis will reach 
the stage where mains power may nol be continuously 
available for amateur radio operation, we should perhaps all 
think more of those parts of the world where reliable mains 
s upplies are still a luxury. A good deal has been wrillen about 
the vitally important need to convince African and other 
emerging nations (all of whom have equa l votes with ihc 
USA and the UK in ITU conferences) tha t amateur radio is 
a n excellent way or providing self-training in radio com­
nmnication and fully justifies its frequency allocations. Yet 
increasingly o ne feels that we think for too much in terms of 
amateur radio depending on the use of sophisticated equip­
ment which for eco11omic reasons would be out of the 
question for other than a tiny minority of the indigenous 
popula tion. and particularly youngsters, in such countries. 
Let us not fall into the trap of dismissing all but the latest 
technology as having no place in amateur radio. 

I must admit to having been much impressed by some of 
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Fig 1. Bax andall v oltage stabilizer with fold-back limiting 
and capable of working with an Input o nly 0·2V above the 

stab ilized level 

the ideas that have come to be termed ··intermediate tech­
nology·· t hat have been advocated for some years by E. F. 
Schumacher (for example in his book Smn/I is benutifu/, 
Abacus paperback edition, 75p). He has shown very con­
vincingly that the way really to help underdeveloped coun­
tries is no t by the exporting of industrial techniques a nd 
technology more suitable 10 highly developed countries but by 
showing that it is s till possible to use simpler industrial 
processes and techniques not unlike those from which o ur own 
modern industries have come. T hese may often require much 
mo re ma npower but far less capital investment. He suggests 
that a mullitude of small industries producing goods for the 
local market is often far more benetici:il to these countries 
than large centralized. export-orientated. automated plants. 
On the other hand. he does not advocate a .. back to nature .. 
or a deliberate turning o f the clock backwards approach, but 
iakes into account the most modern technology provided that 
this is sui table fo r local. relatively small-scale 01>era1ions by 
the indigenous population. 

Al firs t sight this may not seem to have much relevance to 
amateur r;idio but Lam no t so sure. ln TT(Oc1o ber 1974) we 
recent ly noted the complaints from 'Bangladesh 1ha1 the more 
aclvancecl broadcasting and domestic ec1uipmen1 poses many 
maintenance problems and is less suitable than some of the 
o lder designs. A rc we sure that there is s till not a real place in 
amateur radio for relatively sim ple transmitters a nd receivers 
that can easily be put together. easily maintained. and able to 
put someone on the air for a to ta l expenditure of a few 
pounds"! And perhaps not only in the underdeveloped 
countries. 

A recent correspondent wrote: "Of the 20 or so local 
a mateurs l know. with only two can anything technical be 
discussed . Today seems to be the day of the 'black box 
operator· who neither knows nor. worse s till. wants to 
know what goes o n behind the knobs. I canno1 think we are 
granted a licence just io operate commercial gear as a 
radio telephone .. . " 

Certainly we seem unlikely to win much support from 
those new countr ies if this is really the image of amateur 
radio that is the true o ne. Personally I think, or like to think, 
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that the real situation is a good deal be11er than this-and 
that amateur radio still has a useful role in both advanced 
and underdeveloped countries. 

Baxandall voltage stabilizer 
One of the problems when using voltage stabili1.ation for 
ba11ery equipment is 1he considerable loss o f power in­
volved in conventional series regulators, including some of 
the now popular ic regulators which need a considerable 
voltage drop to work properly. particularly with fold-back 
limiting. Barry Priestley. G3JGO. notes that a technique 
described some 10 years ago by P . J . Oaxandall (of tone­
control fame) in Radio & Efe('(ro11ic Engineer (April 1965. 
p244) continues to work with an input voltage only 0·2V 
above 1hes1abilized output. It thus seems ideal for a portable 
vfo requiring, say, IOV as the baueries come down from 13·5 
to around 11 V ! l t is also fo ld-back limiting and hardly 
expensive in componcnis: Fig I . The maximum base current 
in th~ TK3 l is the tail current of the 2N I 306s which is equal 
to (5·6 0·2)/4·7k!1 and so maximum ou1 put current is f3 
times this. l.f mo re current is drawn the zcner current fa lls. so 
zencr voltage and hence TKJ l base current fa lls. giving a 
fold-bnck. The 6·8k!1 resistor is to ensure start up : the 
220k0 resistor reduces the sensitivity of output volts to input 
volts (probably due 10 the 6·8k!1. G3JGO suggests). 

Tone-burst generator 
A lthough several tone-burst generators have already been 
fcawrcd in IT it seems well worth giving another possibi lity 
(Fig 2) sicmming from Paul Williams. G3YZQ. This one is 
very simple and can often be put together from the pro­
verbia l j unk box. G3YZQ describes its operation as fo llows : 

"'The basic c ircui1 is a simple ' twin-T' audio oscillator 
whose o utput is s hunted by a transistor . The values shown 
for the osci llator will. in conjunction with 1hc 300!1 pre-set 
resistor provide a wnablc range from just under I. 700Hz 10 

about l.800Hz. ideal for access to repea ters using I. 700 or 
I .750Hz. 
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0•02 
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PTT line 

Fig 2. S imple tone-burst generator used successfully for two 
years by G3YZQ 

"Under normal cond itio ns the switching transistor is 
biased fully o n, shunting the output of the oscillator. How­
ever, when the positive side of the clec1ro lytic capacitor is 
cart hed via the push-to-ta lk or transmit swi tc h, the pulse 
mo mentarily switches the transistor 'o ff' a nd the tone is then 
fed briefly into the microphone socket. 

"For stability the supply is regulated by a zcner a t about 
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9Y, and a supply variation of from 12 to 20V then changes 
the output frequency by only about 2 to 3H z. 

"Almost any audio type of transistor can be used, tl1e 
original has two GE.T872s. The generator has been used now 
for some two years in a Pye Cambridge and is built on a piece 
of Veroboard about l!in square and mounted in the boot­
mount control box. although quite possibly it could be built 
direct ly into the microphone case. 

"The resistor and capacitor values of the time-constant in 
the base circuit of the switching transistor will depend on the 
duration of the tone-burst required, but the resistor should 
be kept less than I kO to ensure that the transistor is fully 'on'. 
The value of the series resistance in the supply line depends 
on the supply voltage." 

The VK2ABQ pseudo-quad 
Fred Caton, YK2ABQ/G30NC, has a lready chalked up 
several useful contributions to TT aerial lore- but he has 
now come up with another novel idea for a mini-beam that 
has no traps or loading coils and looks like a quad but is not. 
Following evaluation of the design at vhf he has built and 
tried a 14MHz model and also proffers the (untried) sug­
gestion that a 7MHz model wou.ld come out smaller than a 
conventional J 4MHz quad. Li.kc all miniaturized and 
loaded aerials one inevitably loses some gain and increases 
the need for careful adjustment, but VK2ABQ reports 
achieving about J 8dB front-to-back ratio which in the real 
world of interference is often as useful operationally as 
striving after more forward gain. 

500 
cooxio l 

(a) 

3/ A • spacin - insulator 

Fig 3. T he V K 2ABQ pseudo·quad (actu ally a form of Yagi 
u sing end-loaded horizontal e lements): (a) b asi c configuration 
of th e element; (b) form ed into a diamond to p rovide more 
manageable structure; (c) reflector w it h tuning stub; (d) and 

(e) basi c const ruc t ion of t he framework 

The aerial is based on the relative high efficiency of a 
heavily end-loaded element. In practice the basic horizontal 
diagonal of a l 4MHz element is about 11 ft 4in and the boom 
a bout 7ft. As VK2ABQ puts it , with a touch of nostalgia, 
.. this beam would fit into small but beautiful English 
gardens very nicely". 

1n effect an end-loaded dipole in the form of an H-element 
is bent into a more manageable diamond s hape to make the 
driven element: Fig 3. In doing this the radiation pattern of 
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the H element with its deep nulls off the ends is but litt le 
affected. T he dimensions given in Fig 3 were those found by 
VK2ABQ to resonate at 14·2MHz with the bottom apex 
about 9ft off ground. 

ln practice simple and extremely light fraw.es were made 
using l in dowel rod with a wood plate 9in by 9in at the 
centre and with a piece of 2in by I in wood for the U-bolt 
which a ttaches the clement to the boom, for which he uses a 
7ft length of light lllbing of about I t in diameter. Both the 
frames for the driven clement and the reflector are identical 
but the reflector includes about 5in of 3000 ribbon feeder 
which is trimmed to resonate the reflector to 13·3M Hz using 
a one- or two-turn gdo loop as shown. and which is then left 
in situ (or the two halves joined). 

It would be possible to rotate the loops by 90° if vertical 
polar ization were required, and a tri-ba nd beam could be 
formed by interlacing the 21 and ·28MHz clements in the 
usual way, and a ll fed at the same point ; short horizontal 
wire sections are spaced equal distances along the dowel rod 
and taped in place. The reflector stubs are tacked on to the 
dowel rod and each reflector loop resonated at a frequency 5 
per cent lower than the driven element. 

TYi c~re by serendipity 
Serendipity is the faculty of ma king happy and unexpected 
d iscoveries by accident; in this case the beneficiary was Ted 
Burgis, G6FB, but he feels that his findings may bring relief 
to some sufferers from tvi, as they certainly solved his own 
problems. 

He reports: " T he configuration of a new QTH demanded 
a new method of running the feeder cable to the dipole 
aerials. since coaxial cable trai.ling over the grass was no 
longer considered socially acceptable. As a result the buried­
cable layout shown in Fig 4 was adopted. The ba.luns are 
contained in screened and earthed metal boxes and the co­
axial cable buried to a depth of about 2in. An unexpected 
result was that tvi on Channel 3 (vision 56MHz) completely 
disappeared, presumably because unwanted radiation from 
the feeder is effectively buried. 

T: J068 twin feeder 

Low-loss coaxia l cobl e. 75 ohms 
nominal, burred 2 Inches dup 

Fig 4. Dipole with buried coaxial cab le feeder found by G6FB 
to g ive effective f reedom from t v i 

" The dipoles a rc carefully trimmed and resonated using a 
gdo, and it is now possible to enjoy full legal power working 
on all bands from 3· 5 to 28M Hz. T he system has been in use 
for two years and no problems have arisen. It is understood 
that burying coaxial cable is quite a common commercial 
practice. 
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"The use of BICC twin-feeder type T3068 between the 
baluns and dipoles is strongly recommended. It is of UK 
manufacture. and cheaper and as effective as the more 
expensive near equivalent Belden cable made in the USA. 
But do not confuse T3068 twin feeder with cheap low-duty 
tv feeder cable. The characteristics are: 

Manufacturers: BICC Ltd obtainable from KW Elec· 
tronics Ltd. 

Size : 5·08 by 4·06mm flat section. 
Conductors: I 8swg. 
Power rating: IOMHz 830W: IOOMHz 260W. 
Impedance: son nominal. 
Velocity ratio: 0·693 nominal. 
Attenuation: IMHz 0·0092dB/m; IOMHz 0·029dB/m ; 

IOOMHz 0·092dB/m. 
G6FB adds that it is hardly necessary to comment on the 

advantages of feeding the dipoles with balanced twin cable 
and leading it to the centre of the aerial at right angles. He 
suggests adjusting aerial height and length to provide opti­
mum match with feeder cable and the operating frequency 
(personally l would always plump for maximum possible 
aeria l height even at the risk of slight mismatch). Tn his 
location the balanced coaxia l feeder, with 75D nominal im­
pedance, is about 50ft long. 

On the general subject of tvi. Barry Priestley. GJJGO less 
happily draws attention to the need for amateurs to take care 
when dealing with commercially-built equipment not to 
ignore good practices when incorporating modifications or 
carrying out maintenance. He recenily sorted out one case 
where the power amplifier screening box of a KW2000 was 
topped with a piece of the fl imsiest gauge of perforated alu­
minium secured with four pk screws in the cent res of the 
sides, so that the cover was peeling away from the screening 
box at each of the corners. Yet the owner of the equipment 
had not suspected tha t there was any connection between 
this bodge-up and the detection of 42MHz radiation by local 
Post Office interference officers. 

Saucepan-lid reflectors for uhf? 
On several occasions reference has been made in TT and 
ART to the development by H. W. Ehrenspeck a t the USAF 
Research Laboratories of various forms of vhf/ tthf "back­
fire•· aerials and his use for this purpose of large planar 

B 

(a) 

Fig 5. Sketch of t he experimental aerial system used by 
Ehrenspeck to In vestigate effect of varying t he rim depth on 

gain 
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reflectors having a saucepan-like lip or rim (Fig 5). He has 
now suggested that this type of reflector has a special value 
when the dimensions of the lip are carefully adjusted and can 
then give significantly greater gain than would be possible 
when using an equivalent area of plane reflector (IEEE 
Trans Am & Prop. March 1974, pp329-332). 

In on.e of a series of examples, Ehrenspeck uses a reflector 
with a diameter of less than 2·35.\ having an adjustable depth 
of rim. His results indicate that gain is optimized when the 
rim in the forward direction is 0·6.\, at which point the direc­
tive gain of the aerial is 14·2dB or 5·2dB better than would be 
achieved with a rimless reflector: Fig 6. On the o ther hand 
increasing the rim beyond this depth causes the gain to fall 
off again until at I ·5.1 it is actually below that of a rimless 
reflector. 

·~ 
v .. 
L .., 
.!: 

"' "' 0 

"' ~ 0-1'-~'---+~'---+~'---l-'~.L...I--" 
.: 0 0 · 4 O·S 

Rim width 

Fig 6. H ow rim width was found to effect the directive gain of 
the saucepan lid aerial 

The short paper gives a detailed account of his series of 
experiments on various sizes of reflector (if beyond a specified 
diametet· these need to be illuminated by a Yagi type of array 
as in his backward-firing aerials). 

This a1>proach could clearly be of interest at uhf as an 
a lternative to conical or paraboloidal reflectors, or even 
G3RPE's microwave dustbin lids, though it must be admit· 
ted that relat ively few amateurs appear to have followed up 
his earlier work on various backfire techniques. 

Using microphones 
Roy Rowntree, G3ZQA, adds a comment to the November 
TT notes on microphones and room acoustics. He "finds that 
many amateurs speak well away from the microphone with 
the result that room resonances make the speech sound 
thick, woolly and indistinct and often apparently lacking in 
top. He suggests that few amateurs are able to make major 
alterations to room resonances but that we cmtld a ll reduce 
their effect drastically by bringing the microphone nearer to 
the original sound source, the mouth ; speaking across the 
microphone and being careful not to blow a t it either with 
nose or mouth. ln this way the excess of middle registers 
seems reduced and speech becomes cleaner and clearer. 
Additionally, for the listener, this seems to bring the voice 
from dt.-ep behind the loudspeaker grill and behind the noise 
when the speaker is well away from the microphone to nearer 
the surface of the loudspeaker and in front of the noise. 
G3ZQA believes that careful use of close-speaking techniques 
could clean up many of the signals he hears. 

For professional applications, close-speaking, noise­
reducing microphones are fitted with a specia l case equipped 
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with nose and mouth breath shields made from stainless­
steel woven mesh, with the talking distance with respect to 
the nose and mouth accurately controlled by means of a 
positioning bar which contacts the speaker's upper lip so 
that there is always a distance of about 2in between lips and 
the ribbon of the microphone. 

Series-connected multivibrator 
Many years ago (IT February 1963) attention was drawn to 
a simple series-connected multivibrator RC generator by 
DJ3NW which used a double-triode valve. But now in 
Practical Electro11ics (January 1975) there is a t ransistorized 
version of this little-known circuit configuration. lt is pointed 
out by M. Harding that this type of multivibrator has the 
advantage of providing virtually a square-wave output with 
equally fast rise and fall times instead of the usual slow outer 
edge of the conventional transistor multivibrator and that it 
is a lways self-starting. ln the circuit shown in Fig 7, if the 
time constants RI-Cl and R2-C2 arc sufficiently large, the 
frequency of oscillation is determined mainly by C3-R3 and 
C3-R4 so that a varia tion of C3 is sufficient to provide a 
useful frequency range, as indicated. Current consumption 
is given as only 0·7mA from a 9V battery as the circuit 
consumes current during only one half period of the cycle. 
Output is about 5·5V peak-to-peak. 

R1 
56k 

+9V 

C2 
10 
16V 

Fre:q ue:ncy (Hz) 
250 
500 
950 

C3 
SQ:Q: table: 

C3 CfF) 
0·47 
0•22 
0•068 

C4 
---+----ul---ooutput 

10 
16V 

ov 

Fig 7. Series multivibrator circuit described in PracUca/ 
Eleclronlcs 

More on dental burrs 
Haro ld Chorley. GSYH, endorses the value of WA2RKU's 
suggestion of using a dental No 2 burr for drilling printed 
circuit boards. etc ( IT October 1974). But he adds a word of 
warning in pointing out that there are two kinds o f these 
burrs- and the ones with cylindrical culling heads arc not 
suitable for this purpose. The type that really is useful comes 
in at least two sizes. G5YH recommends particularly those 
with a long sha11k (total length I ;tin) but the shorter ones, -kin 
overall, a lso seem handy. He comments that whereas it is all 
too easy to bend or break a conventional fine twist drill, these 
dental bttrrs a re a lmost indestructible. 

G5YH a lso adds two more •·mus ts" for the amateur work­
shop: 

(I) A number of dental probes (wry-necked with micro-
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spoons) as an aid for getting microsplashes of solder off 
printed circuit boards and the like; and 

(2) A pair of Sin curved Spencer-Wells forceps . 
l would also mention that over t he years l have found a 

small dental mirror quite useful to have around. Many years 
ago I suggested that in the era of microelectronics we all 
needed to acquire a watchmaker's skills. Perhaps I was 
wrong- we need rather to imita te the dentist's! 

Flexible morse practice oscillator 

4 or an 
Spe:ake:r 

10 
12V 

Ke:y 

4·7k ]_ 
4 a 

7 
50k 

NE555V 1-----1 T...,ONN""E I +. 

0·1 

I 
9VI 

I 
.....!..... 

Fig 8. Morse code practice oscillator capable of providing 
sufficient output for class use and with adjustable tone 

A code practice oscillator (Fig 8) capable of providing 
sufficient output for classroom instruction (but including a 
volume control for lower levels) and with a frequency range 
from a few hundred to several thousand hertz is described by 
Jim Burney, WA5YFL, in the "Hints & Kinks" column of 
QST (July 1974). This (like the mini-tone-burst osci lla tor 
described by G4ABB in the October IT) is based on the 
Signetics NE-555V timer ic, readily available in the UK at 
under £1. WA5YFL made his unit on perforated board en­
closed in a bakelite box which includes the key apart from 
the paddle. No switch is needed since no current is drawn 
from the 9V transistor radio battery except when the key is 
depressed. 

Lamps as dummy loads 
In the early editions of the Amareur Radio Handbook there 
used to be a graph showing the characteristics of electric light 
bulbs when used as resistors, and for many years it has been 
common practice to use bu!bs as dummy loads for trans­
mitters. Th.is can st ill provide a useful indication of power 
output and forms a suitable load when applied to transmitters 
having continuous output power, but it introduces problems 
when this is attempted with ssb equipment. For as that series 
of "curves" in the handbook indicated, the electric lamp bttlb 
cannot be considered as a fixed resistor as it is very temper­
ature dependent. 

Ted Burgis, G6FB, points out that the use of incandescent 
lamps as dummy loads not o nly results in misleading 
measurements but a lso has inherent dangers when applied to 
modern ssb transmitters. linears or transceivers, particularly 
those using television ' 'sweep tubes" (television line-output 
valves) in circuits designed to match into 50-70.0 loads, and 
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where any serious mismatch between power amplifier and 
load can damage the tubes. 

This is because such bulbs are to some extent inductive, 
a nd also because of the very wide variation between their hot 
and cold resistance. The cold value may be only about 10 per 
cent of the value when the full working voltage is applied. 
For example, a typical 240V I 50W lamp with a tungsten 
filament can vary from 400 cold to 4000 hot. And an appli­
cation of Ohm's Law will indicate values for other wattages. 

Carbon filament lamps, if available, are little better since they 
have a pronounced negative resistance temperature co­
efficient. 

G6FB thus suggests that anyone having a rig using 6KD6s 
or similar tv tubes in the output stage uses lamps as dummy 
loads at his peril. Even a non-inductive carbon resistor 
load may have limitations due to its negative resistance 
temperature coefficient. and adequate cooling to provide 
reasonable temperature stabil ity should be provided. O 

Modifications to a Stolle memomatic rotator 
by P. DOWDING, G3XQA• 

A STOLLE memomatic beam rotator had been used by 
the author for some time, but was noisy and rather 

unreliable, which may have been due to the effort required to 
turn a 14-element 2m Para beam. However, after the following 
modifications were made, operation became more reliable 
and much quieter. 

Initial investigatio ns revealed that, of the five connections 
between the control box and the motor, one was a common 
connection ( I) and of the pair (2 or 3) one was used depend­
ii1g upon the dfrection of rotat ion. A pulser switch in the drive 
unit was connected via wires ( l and 4). Had it been realized 
at the time of installation t hat a single wire (J) was common 
to t11e motor and to the pulser switch, two parallel wires in a 
five-wire cable, instead o f one of a fou1·-wirecablewould have 
been used. This would then have reduced the voltage lost in 
the cable to the pulsing electromagnet. 

Some improvements were, however. easily made to the 
control box. The whole assembly was examined before being 
stripped down .. It was found that the a rmature of the electro­
magnet was distorted and was rubbing on the base plate. The 
teeth which engage a ratchet wheel had been bent. probably 
to try to improve the operation; these teeth were straightened 
and any burrs removed with a fine file. The whole was 
adjusted so that it would swing without touching anything. 

The spring return wire was discarded and replaced by a 
spira l spring obtained from a vacuum cleaner carbon brush 
assembly. One end of the spring was attached to the armature 
through an existing ho le and the other to a sma ll bracket held 
under one of the base-plate retaining screws. The tension was 
adjusted so that the forward magnetic pull and the reverse 
spring tension were about equnl. 

The elect romagnet was fed from a rectified s ignal. the 
leads to the coil having been cut and a 2A, IOOV silicon 
bridge rectifier inserted. The rectifier is bolted on to the box 
plate with a 6BA screw, nut and shakcproof washer. The 
position of the electromagnet was adjustable and the best 
position round. 

The indicating disc was dangerously near to the casing 
and s light pressure would cause a lost movement with a 
subsequent positional error. It was found that the metal 
indicating disc, held in place with a contact adhesive, was 

• 146 Oakfield Road, BcnOcet. fascx. 
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Transformer 

R~ctlf l~~~ 
Y---1 c 
1@: 

QMotor 

.r~ 
Fig 1. Layou1 and circuit diagram 

rar from flat and it would lift in p laces. Attempts to straighten 
the disc were unmcccssful and so thick washers were used to 
lift the upper part of the case clear. Three were used at the 
fixing screws (a,b,c) and another two at the locating points 
(d,e} Four small slips of srbp sheet or the same thickness as 
the washers were used to lift the operating buttons. All were 
held in place with polystyrene cement. 

An alternative method would have been to have disc~1rded 
the metal disc and remove any adhesive and then to have 
sprayed the plastic matt black. A red arrowhead would 1hen 
have been added. 

ln ord er to correct a n error more easily, a miniature 
Arcolect ric push-button switch was wired to termina.ls ( I) 
and (4). This allows extra pulses to be added bu\ o nly when 
one of the operating bullons is pressed. 

The whole unit now seems to be much more reliable and 
operates with a quiet but distinct clicking. O 
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ONE'S view of the vhf/uhf bands recently depends very 
much on one's individual interests. At the time of 

writing, as the calendar changes from 1974 to 1975. it seems 
a long while.since those interested in tropo dx had much to 
get excited about. On the other hand, frn repeaters seem to 
be proliferating at a remarkable rate, and these must be 
fascinating months for th.ose with a penchant for this type 
of operation. Also. despite the odd kink, Oscar 7 provides 
ample scope for the satellite buffs. Perh.aps there is some­
thing to be said for retaining a wide enough sphere of 
interest to get the best of a ll worlds. 

Keep in lane 
We make no apology for bringing up the subject of band 
plans again, hoping that the continual drip, drip of comment 
w.ill gradually wear away the stoniest resistance to change ; 
and listening around 2m lately leads one to believe that a good 
deal of change is still necessary. The 4m and 70cm bands 
are normally so sparsely populated that problems associated 
with non-observance of band plans rarely arise, so the fol­
lowing remarks apply mainly to 2m, although it would do 
no harm, on 70cm. to plan one's future operation 10 con­
form with the IARU recommendations for this band. Of 
course, new crystals arc not cheap items these days. and no 
one expects mass overnight movement of those who are 
rock bound. but it has now been more than a year since the 
new plans were published (p846 of the December 1973 
issue of Radio Co1111111111icatio11) and one would have hoped 
that most would by now have taken the necessary steps to 
comply. 

Listening on the down-link. of the 70cm12m Oscar 7 
repeater. one too often hears a.m./fm stations conducting 
local QSOs in the 145·845- l46·0MHz space allocation of 
2m while a pass of the satellite is taking place. There would 
be no cause for complaint if such QSOs were suspended 
while any active amateur satell ite was within range. but this 
is not generally the case. One appreciates that there are 
many to whom the whole satelli te business is a total bore­
each to his own- but there is a good deal of room on 2m 
for all to "do their own thing" without mutual interference. 

There is. perhaps, some excuse for the fm boys, where the 
demand for a group of specific frequencies causes a shortage 
of the relative crystals. One would hope, however, that 
most fm users are in the process of changing to the approved 
s implex channels, if they arc not a lready using them. 

Little criticism could justifiably be levelled against the 
sidebanders, whose move was completed swiftly and with 
litt le fuss. Top marks to those commercial establishments 
whose crash programme of modification to those "black. 
boxes" went so smoothly. 

While the fm groups . in their newsletters, continually 
exhort their members to adopt the appropriate TARU 
channels as soon as possible, there may be some justification 

• 49 Windermere Court, North Anston, Sheffield Sll 7GJ. 

128 

for their criticism that there is no equivalent pressure on 
a.m. users to ·'get into lane". Tuning round 2m leaves one 
with tl1e impression that there are a good many a .m. stations 
who are ignoring the new band plan, whether th.rough 
ignorance or by design. 

We can only repeat what has been said before ; that the 
band plan is designed for the benefit o f all vhf users in 
Europe, and whether we agree with it or not. it exists. has 
been democrat ically arrived at, and if democracy is to 
prevail should, surely, be adhered to. No one is suggesting 
that the band plans are mandatory: they are an attempt to 
maintain order and avoid chaos by voluntary means. No 
one will be shot at dawn for a brief excursion into forbidden 
territory for. say. a cross-mode contact; it is the habi tual 
users of the wrong part of the band for their particular mode 
that is liable to cause needless QRM and the rcsuhing bad 
feeling and prejudices against one mode or another. 

Beacon news 
Following objections froril Scotland to some of the proposed 
new beacon frequencies. alternative suggestions have been 
discussed by the VHF Committee. A specific objection was 
that GB3GI ( 144·1325M Hz) would be very strong in some 
parts of Scotland, making the reception of GB3ANG 
(144·135M Hz) difficult. In view of the fact that there is 
evidence of support from European countries for the 
practice of using 144·9- 145·0MHz for beacons, it is sug­
gested that it would be logical to do the same in this country 
for local coverage, dx beacons remaining in the 144· IJ-
144· I 5M Hz band. 
The proposed beacon frequencies arc: 

144·13 GB3CTC 144·925 GB3GW 
144·14 GB3DM 144·95 GB3ANG 
144·15 GB3VHF 144·975 GB3GI 

(GB3GM is closing down, and has therefore not been 
considered.) 

On 432MHz the following beacon frequencies have been 
suggested: 

432·025 
432·0375 
432·05 

G03SC 
Emley Moor 
GB3DM 

432·0625 
432·075 
432·1 

GBJUJ 
GB3CS 
GB3GEC 

Members' comments on these proposals arc invited, with 
particular reference to the use of the middle of the 2m band 
for local beacons. Such comment should reach the VHF 
Committee (or G3NH E for forwarding) in time for dis­
cussion before the UK delegates attend the rARU Region l 
meeting in April. 

Super-dx men may be interested in a proposal 10 establish 
two Italian beacons, one in the north on 144·135MHz, and 
one in Sicily on 144·145MHz. The power would be between 
25W and 50W to aerials with at least 6dB gain, covering 
western, nor thern and eastern Europe. Keying would be 
fsk with the callsign at J5w/min every 15s. 
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We wonder how many noticed that GB3SU was missing 
from 70·695MH z between 10 and 13 December? But for a 
good reason, as those who have noticed its increased signal 
strength will confirm. Beacon keeper G3RKL moved it 
from its temporary s ite at Sheffield University to the new 
location near Harpurs Hill. 3km south of Buxton (QRA 
ZN61a). The move was not without incident ;on the Thursday, 
Tony Whittaker drove 10 the new site through horizontal 
rain. then snow, in a wind registering over 60mph. After 
installation, the beacon was switc hed on-and promptly 
expired amidst ominous crackling noises. Back. it went 10 
Sheffield, where the ht transformer was replaced, and when 
Tony returned to Buxton the following day (the wind having 
moderated 10 a mere 30-40mph) all went smoothly. 

The new location is around 1,400ft asl and, although 
there are higher hills in the area, the take-off immediately 
s urrounding the beacon is excellent. The turnstile aerial 
s hould spread rf from the 35W input transmiuer nicely 
round the country, if the results of G3RKL's portable 
operations us ing the same aerial and location arc anything 
10 go by. Reception reports of GB3SU from its new location 
would be welcome, and s hould be sent to G3NHE, please. 

FM channel 
GB3SN. the UK FM Group (Southern) 2m fm repeater at 
Four Marks. Hampshire, is now undergoing trials <1S a 
beacon on 145·725M Hz prior 10 being placed in the repeater 
mode. The device is presently controlled by a time switch 
and is normally switched off for a couple of ho urs in the 
early morning, and again from I 800 to 20 I Sgm1. G B3SN 
periodically emits its callsign on mew and early reports 
indicate wide coverage and reliable operation. 

News from the newly-formed Kent Repeater Group of 
their proposal to site a repeater (GB3KR) near Dover Castle. 
The channel will probably be R4, and they expect 10 cover 
a bout 80 per cent of Kent. as well as some o f southern 
Essex and the coasts of France and Belgium. Funds are 
required and anyone wi hing 10 contribute should contact 
the group"s treasurer. GJYJF. QTHR. 

The Malvern Hills repeater, GB3MH, is now reported to 
be in operation, while the Central Scotland ( Black. Hill) 
repeater. G83SC. is no t expected 10 go into service before 
this month. 

Awards 
From the vhf awards manager comes the following list of 
FMD awards: 
70MHz Senior Transmitting: Certificate No 2 1 to K en 
Easily, G3LVP. of Benneet, Essex; No 22 10 Graham 
Badger, G30HC, ofSutlon Coldfield: No 23 to Dale Harvey, 
G3XBY of Halton, Warwick.shire: and by collecting award 
No 24, G3N H E was able to add this 10 Seniors for 2m and 
70cm a nd receive FMD Supreme No 9. 
144MHz Senior Transmitting: as well as the 70M Hz Senior 
award mentioned above, G30HC also gains certificate 
No 69 for 2m. 
144MHz Transmilting: certificate No 412 to G3NVL; N o 
413 10 G8H AK; Nos 414 and 415 to GW8BXQ and 
GW8BXQ/A respectively. on behalf of the Pembroke Dock. 
RC and RSGB Group; No 416 to GM4CXP; No 4 17 to 
G2ATM/ M, and No 418 10 G8HHI. 

lain Petrie, GM8BRM. of Alford, informs us that he has 
achieved the PACC award for 2m, all done with an input 
power of only IOW. 
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One of the most frequent comments accompanying claims 
for FMD awards is a recognition of the sterl ing work done by 
the / P boys, either as highly-organized groups or as enthusi­
ast ic individuals. The band that excites most o f this praise for 
the expeditioner is 4m, and this is hardly surprising for it is 
most unlikely that the 70MHz Senior could be won without 
the assistance of visitors 10 those many counties where 4m 
activity seems not to exist. 

[t is difficult to refer to individual expeditioncrs wi tho ut 
r isking o ffending those we miss, but it is impossible, in a 4m 
context. not 10 mention Peter Lennard, G3VPS, who seems 
to gel through a prodigious amount o f fi rst-class po rtable 
activity. The efforts of these groups and individuals is 
particularly apprecia ted by all county c hasers and award 
hunters. as welJ as those who just like 10 put their s ignals into 
unusual rans of the country. Good luck 10 them, and may 
their petrol tanks never be empty! 

Tn the opinion of the vhf awards manager the 70M Hz 
Senior certificate is the most difficult of any of the Seniors 10 
obtain. Accordingly. he rates 1974 as a vintage year in respect 
of that particular award; no fewer than nine were issued. For 
the Supreme Award, too, last year was a record ; four being 
awarded. A lis t of all the holders of this certificate follows. 
1. G3MCS 1970 for two Seniors + 23cm 
2. GSNU 1972 for three Seniors 
3. G32YC l 973 for three Seniors 
4. G3COJ 1973 for three Seniors 
5. G4BEL 1973 for two Seniors + 23cm 
6. GSDF 1974 for r hree Seniors 
7. G3DAH 1974 for two Seniors + 23crn (third Senior 

awarded later) 
8. G3ZMD 1974 for three Seniors 
9. G3N H E 1974 for three Seniors 

Six of the holders achieved this status via the route o f the 
70M Hz Senior. To obtain the la Iler, s ix countries and 60 
counties 111us1 be worked; not easy when it is remembered 
that the b<t11d is denied to Class B licencees and 10 the nations 
of the Continent of Europe. l'n consequence its occupancy is 
low in co111parison with I 44M Hz. 

Contest happenings 
Whal a pity that the las t of the 4111 cumulatives clashed with 
the J44MHz fixed station contest. forcing those with an 
interest in both bands 10 choose between one or the other. 
Condi tions on 8 December were a liltle up. if no t sen­
sat ionally so, and t hose who opted for 70M Hz found things 
better than they had during the previous few weeks' sessions. 
The 2m event produced a remarkable amount o f activity . 
mainly on sideband, and mainly from G , although a few 
Continentals were active. This conies! seems 10 have 
become basically an ssb affair. there being liule significant 
;1.m., fm or cw act ivity. This being the case. it 111ak.es o ne 
wonder whether any pu.rpose is served by having a separate 
ssb event on this band, or. indeed. on any band where the 
mode is well established. 

lt would be interesting to know whether the comest 
enthusiasts favour single-mode contests, or would prefer 
all-mode events. The la Iler would tend 10 encourage cross­
mode working, a lthough in practice it might be found that 
eventually all contests would be s ideband only. John Ridd. 
G8BQX, is very 111uch in favour of encouraging cross-mode 
contacts, and chides us for suggest ing that allowing such 
QSOs dttring the 432M Hz ssb contest is a concession; John 
feels that it is an improvement. 

129 



Single-mode contests do allow neglected modes such as 
cw to be encouraged. although there appears to be Little 
pressure for a.m. or fm only events. While a.m. is probably 
a dying mode (and if that remark produces no comment, 
then it is a dying mode!) fm is thriving, and being a non-dx 
mode it is surprising that fm addicts do not press for their 
own contests. 

A contest alternative? 
T here has, so far, been little response to the idea of an 
achievement table to promote activity on the less active 
bands and enable the VHF Contests Committee to reduce 
the number of vhf/uhf contests. What comment there has 
been mainly supports the continua tion of cumulative con­
tests and rejects the idea of a monthly table; a lthough two 
correspondents were prepared to support the scheme. one 
had severe reservations and the o ther thought that it should 
be additional to. rather than instead of, existing contests. 

If there is any support for a monthly achievement table 
to be carried by Fo11r-Two-Seva111y if would be a shame to 
let the idea d ie by default, so we sha ll keep our options open 
for a while and ask tha t if the contest-minded reader has 
any views. one way or the o ther. he might let us know. Our 
thanks to those who have already commented. 

The big blow 
T he gales of 28 December caused many of us, especially in 
the north. to glance nervously aloft at our long-suffering 
aerials. Your scribe took such fright at the sight of his 2in 
heavy-gauge mast lashing about, like a whip aerial , despite 
the guys. that he dropped everything to the lowest possible 
height consistent with staying on the air. A post-gale check 
showed that all of the e ight large bolts holding the installa­
t ion to the house wall had worked loose ; moral-check 
everything thoroughly after high winds. 

Dennis BoniCace of Ripon. ex-G81BB and now G4DSC, 
had only just erected a brand-new crossed-10-el array when 
the wind brought it down. Even worse, the roof of his 
garden shack departed into the middle distance. but , un­
daunted. G4DSC was back on the air with indoor aerials the 
same evening. Normal service. promises Dennis. will be 
resumed as soon as possible. 

CW calling channels 
G3BTO is very much ugainst the concept of a 144·12MHz 
call ing channel for cw or. for thaL malla. any other call ing 
channels. Derck Wrighton feels thaL as we are not, like the 
commercia l station, exchanging batches of messages, listening 
for our own callsigns in a long traffic list, or maintaining a 
waich for distress signals, there is no valid reason for calling 
or working channels. Derck. as a dedicated cw operator, will 
continue to support and encourage the use of the mode on 
2m, but will not subscribe to the use of any part of the 
narrow cw allocation. a lready t:roded by the beacon segment, 
as a calling frequency. 

Help required 
G8HUU is not having much luck with fm discriminators, 
having tried several which did not appear to work. Lfanyone 
has a reliable circuit to offer. Paul Newman, QT HR, would 
be pleased to hear from him. 

Another request for technical help comes from Julian 
Moss, G8fLO. He has experienced a couple of problems with 
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his TC7 tunable i.f.; p roblems which, he understands, have 
been experienced by other users of th is equipment. T he fi rst 
concerns a warble in the varicap tuned local oscillator, which 
makes the reception o f sideband difficult. The second problem 
is the ext reme susceptibility of the front end to cross­
modulation. Julian would like to hear from anyone who has 
experienced similar problems and overcome them. He will be 
happy to pass such information along to any other TC7 user 
who cares to write to him, QTH R. 

Down under 
Mike Farrell , VK2AMJG4DJV, is currently in this country 
and is impressed by the level of vhf1uhf activity compared 
with tha t in Australia. He is not so impressed, however, 
with the amount of "sick sideband" to be heard. especially 
during contests. allributing much of it to the failure of 
some people to apprecia te the adverse effects of overdriving 
the transmiuer. Mike suggests that any prospective emi­
grant o r visitor to Australia requiring info rma tion on 
general amateur radio matters should write to the Federal 
Manager, Wireless Institu te of Austra lia , PO Box 150, 
Toorak 3 142, Victo ria. Mike a lso suggests that Lhosc with a 
specific interest in vhf could do worse than contact the 
editor of 6 UP, a vhf magazine, a t 47 Ballast Po int R oad. 
Birchgrove 2041, NSW. 

Pirate warning 
G8CVC of Lichfield has had several reports recently of his 
call being used in the Portishead area of Bristol by someone 
signing /M. GSCVC points out that he has never operated 
mobile and would appreciate the help of stations in the 
Bristol area in tracking down this misguided iodjvidual (the 
authorities have been informed). G8CVC sees little point in 
illegal operation in view of the help now available to aspiring 
amateurs. both in the form of RAE courses and individuals 
like himself who would be only too happy to assist anyone 
having difficulty with the examination. 

Miscellany 
The efforts of GM8HXQ and GMSBBA to operate from 
Benbccula in the Outer Ht:bridcs came to naught when bad 
weather prevented erection of the aerials. However. the 
Hebrides Radio Clubs hope to be active shortly with high 
power on 2m, weather permitting. 

From a 630ft asl location near Camborne in Cornwall, 
G81XN is keeping watch on 144·2M Hz every hour on the 
hour. He has IOOW of sideband to a 14-el Parabeam, and a 
clear take-off which resulted in 100 per cent successful skcds 
being run with G8FEP in Stoke unti l recently. 

Alan Cameron, GM30GJ . of Sauchie, Clackmannan­
shire. would welcome skeds on 2m, any mode. any fre­
quency. He has only !OW at the moment but is prepared to 

raise his power in the event of a good response to his skcd 
request. 

The 1975 WAB VHF Contest will be held on 20 July from 
0900 Lo 21 OOgmt. Further information will appear nearer this 
date. but full details of all WA B contests, If, hf and vhf, can 
be obtained from G4BFY, QT HR. 

ff activity seems d ifficult to find on 70cm. try putting out a 
few calls on Monday and Friday evenings. Several sta tions in 
the Midlands have plans to encourage as much activity as 
possible on these evenings. so why not join in? 

Finally, news. views and items of interest for inclusion in 
the March issue to G3NHE as soon as possible, please. D 
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MICROWAVES----------~--
----------------------by DAIN EVANS, G3RPE* 

The second microwave round table 
About 40 people a ttended the round table held on 7 D ecem­
ber at Kidlington Airport near Oxford. They brought along 
with them much equipment for display, and sufficient bits 
to make it worthwhile having an impromptu junk sale­
quality junk which included even complete TWTS for IOGH z. 

During the morning discussion the need was again 
expressed for a telephone net to spread the news of impending 
IOGHz expeditions. lnterest was also expressed in having 
activity periods, and the last Sunday of each month was 
favoured. 

GJKSU described the progress made in the construction 
of the GB3lOW IOGHz beacon which wns on d isplay, and 
also the siting of it a t St auherine's Point a t 800ft asl. 
Initia lly the beacon will consist o f a SOmW Gunn oscillator, 
and will be operated from Cowes to confirm its reliability. 
GSBGP discussed the design of the omnidirectional aerials 
he has produced for this beacon: the first one to be used 
has a gain of l ldB. GJJHM briefly gave his predictions of 
its coverage. about which more in a later issue. 

lnevitably there was much d iscussion on talk-back 
frequencies in which all the advantages of 144 and 432MHz 
again were put forward, with many difTcring views on the 
best mode. Eventually it was pointed out that it was most 
important that an early decision be made because the present 
confusion was resulting in many missed opportunities for 
contacts. The ta lk-back frequency that seemed to have the 
fewest disadvantages was 432MHz, with fm the preferred 
mode. All present agreed to get on the common frequency of 
432·9M Hz as soon as possible. It was hoped that a design 
for a simple channelized transceiver could be produced 
quickly. 

The afternoon session was an exchange of ideas on 
l ,296MHz equipment and practice. G3RPE suggested that 
current "standard'' equipment, a few watts of rf, dishes 
4ft in diameter and receivers having a noise factor of JO-­
l 5d B, happened to be an unfortunate size. IL demanded a 
fair amount of effort in construction. which no doubt 
discouraged many from attempting to get on the band, and 
yet was not potent enough to provide a communications 
system in its own right. Much smaller equipment with 
transmitters developing a few milliwatts to a similar aerial 
system, or its equivalent. would still be able to work all line­
of-sight paths wi th some dx during good openings. and would 
involve a much lower initial outlay. On the other hand, 
rather larger equipment. but s till within the capabilities of 
most amateurs, could take advantage of the more reliable 
propagation mode of tropospheric scatter to regularly work 
over distances of a few hundred kilometres. 

Other speakers then iniroduced various aspects of improv­
ing the performance of equipment, and these triggered off 
many con1 ributions from those present-enough information 
to fill th is column for a year. G.1JVL compared the advan­
tages of dishes and Yagi aerials. and it seems that a stacked 

• 4 Upper Sales, Chau Iden, Hcmcl Hempstead, Hcrls. 
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Yagi system wins the day a t this frequency at least. G8DEK 
discussed mixers and preamplificrs and the interaction 
between them. He felt that a ring mixer was probably the 
safer method for achieving a low noise figure (7dB to only 
half-way to infinity) rather than trough lines (7dB to infinity). 
Preamplificrs could reduce the noise factor to 4-5dB, but 
there was a real risk that they could even degrade the 
performance of a good mixer if not properly used. 

G3WDG briefly described a simple method for generating 
a few watts of ssb by using a 2C39 to mix 144 MHz ssb with 
I , I 52MHz. In his equipment this stage was fo llowed by a 
2CJ9 amplifier to give about JOW p.c.p. G4ALN described 
a similar system which mixed 28MHz ssb with I ,268MHz. 
They made it appear very straight-forward. 

A third meeting will be arranged, provisionally at 
Winchester, where I OGHz will be the main focus of aucntion. 
A Sunday meeting appears to be more convenient for most 
people. and this will be borne in mind. 

A waveguide 16-coaxial cable transition 
A difficulty in working with waveguide sometimes can be its 
mechanical rigidity. which leads 10 problems in aligning 
various parts of a piece of equipment. Flexible waveguide is 
an obvious answer but it is expensive. An alternative is to 
use coaxia l cable : if this is of high quality, then the losses 
may be acceptable. Suitable cables are RG58 and RG214U 
which have a loss of roughly ldl3 and 0·5d B; ft respectively. 
RGS is not suitable a t IOGHz. 

Wove;gulde; 16 

Sooce;r ond 6BA 
bolts sotde;re;d to 
waveguide; 

....,,____--+----',.._,..,/ 

2·5mm dio---i f-

-17mmi-

Fig t . A w aveguide ts-coax ial cable transition 

The use of coaxial cable. o f course. requires waveguide­
coaxia l cable transitions: a simple design due to G8DEK is 
shown in Fig I. This consists basica lly of an N-type socket 
mounted centra lly on the broad face of the waveguide. A 
spacer of thickness to suit the particular socket is fitted so 
that the shoulders of rhe socket. arc flush with the inside 
of the guide. Four countersunk-head screws used to reta in 
the socket arc fitted through this plate as shown and are 
soldered in place with the spacer. The inner o f' the socket is 
extended to produce a probe 6mm long. D 
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A S mentioned on page 881 of the December 1974 issue of 
Radio Com1111111ica1io11, the 1975 BE RU Contest (8-9 

March) is to be the last conducted under the traditio na l 
rules origina lly introduced in 1930 and occasionally modi­
fied since. The whole structure of the world has changed 
politically during the 45 years which have passed and many 
former Empire. now Commonwealth. are.is have a smaller 
amateur population or one whose most active members do 
not favour the use of cw. O ther former Empire territories 
arc no longer associated with Britain. Readers· views on the 
structure of a new Commonwealth Contest- from both the 
UK and overseas- would be mos1 valuable to the HF 
Contests Committee, and if sent IO your scribe will be 
forwarded 10 the committee for consideration. 

A reminder 1hat photographs of am:i teur operators and 
their stations a rc always welcome for publication in MOTA. 
Every effort will be taken IO return these 10 their owners (if 
so desired), but no absolute guarantee can be given. 

A request h:is been received from W4M DB ( Mike Atlas, 
PO Box 9911 5. Louisville. Ky 40299. USA) for information 
on the present whereabouts of Ken Fraser. G2BTG. 

News from overseas 
G4CFK has written from Port Moresby in Papua New 
Guinea to say that he hopes to be on the air this month as 
P29LS. He will be particularly looking for contacts with the 
UK on 14 and 2 1 MHz, and wi ll be using an FrlOIB trans­
ceiver and trap d ipole or inverted-V aerials. A beam may be 
used later. He will be there for 1wo years and anyone 
interested in fixing a schedule is invited to write to the 
address in QTH Comer. 

Ron Radley. (ex-G4ABI 9J2G E), is back in Ghana and 
using his old 9G IGE call. He frequents 14.040kHz most 
evenings after 1700 and would be pleased to work British 
swtions. 

DX news 
The latest list of nets published in DX NewJ Sheet includes 
the following (callsigns lis ted in brack.cts indicate usual net 
controller): Asia/Carribcan, 14.175kHz at 1100 on Wednes­
day. Friday, Saturday and Sunday (XUIDX, HISXKP); 
Africana. 21,355kHz 1800-2000 daily; Arabian Knights. 
14, 195kl-lz at 1330 on Friday (J Y3Zl-l): Amateur Radio 
Mobile Society, 2 1,370kHz at 1330 on Saturday: lntcr­
nationnl DX, 14.250kHz a t 0500 Friday (JY3ZHJ; Royal 
Signals Club. 14.275kHz 1400- 1600 Wednesday: Ex-G 
Rndio Club. 14.357kHz at 1900 Sunday and on 14.065kHz 
at 1900 Saturday (for Pacific members a net is held on 
14.347k Hz at 0500 on Saturday. :1nd for VKs on 3,650kHz 
on Wednesday at 0900); USA County Hunters, 14,336kHz 
;H 1400 daily. 14,070kHz at 1400 and 2000 Saturday, 
7.055kHz (cw) at 1430 Sunday and 2300 Wednesday. 
During the winter there is nlso a net on 3.574kHz (cw) at 
2359 Monday. While many clxcrs disapprove of the use of 
net contacts for various operating achievement awards. 

• 10 Knightlow Road. Birminghom 817 SQD 
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many interesting and elusive stations arc to be heard taking 
part. 

BV2A is now active on ssb a s well as cw. and on this mode 
uses the callsign BV2B. WIJFL reports having trouble 
getting logs from A5 1PN. and likewise W3DJZ has diffi­
culty with VPSLV and VP8JV. 

We.vi Cu<1st DX 8111/l'lin says that a block of "A .. prefixes 
has been released by the US Army for use by the amateur 
service, and that the US Navy has also given up some .. N .. 
prefixes. rt is believed that WD6 is already being issued to 
permanent stations in California. ft seems that the ZD3 
prefix was dropped by Gambian stations at the end of 1974, 
and that it has been replaced by CS (cg ZD3G has become 
CSG). 

At the time of wri ting, FR7AI, Twas appearing regularly 
between 14.030 and 14,040kHz almost daily and at almost 
any time. Those sti ll looking for Upper Volta may like 10 
know that XT2AE is often to be found on 14.310kHz 
around 1700 on Wednesdays and Fridays. 

HC8G J' is leaving Galap:igos Is ;md heading for Pitcairn 
ls. This could mean the appearance of another VR6 as he 
has applied for a licence. HC8FC has been :ictivc on I.JM Hz 
ssb and is said to be at the Franciscan Mission on the 
islands. 

WB9rAX 'KC4 is located near the South Pole. some 600 
yards from KC4AA F. He uses a K WM2/30S t transceiver 
combination and has a beam. CE9AT is located in the 
South Shetland Cs, as is LU4ZS. and the latter keeps a 
schedule with LU7DRL (his QSL manager) at 1900 on 
14.320kHz. He has also been noted around 14.207kHz 
from 0400 and QSLs should be sent 10 Base Aerea Com­
manclante Maraubiu. Argentine Antarctic. CE9AT is at 
Base Arturo Pratt and his QSL manager is CElAD. 

JAOCUV and J A I MCU were not allowed to take their 
equipment into Ba ngladesh during their recent SE Asian 
trip. but were p.:rmittcd 10 use 1he gear belonging to 
PA0£WH S2. They made 2.100 contacts before moving to 
the Maldive Is where as 8Q6AG ;rncl 8Q6A H they made a 
further 1,800 QSOs. An a1tcmp1 to take the gear into 
Burma was unsuccessful and Tack and Ji ro confirm pre­
vious opinions thn t it may be many years before amateur 
radio opcrntion is possible from that country, 

FG7XT no longer has a QSL manager and is asking for 
cards to be sent to him direct in future. W6NJV. who acts 
as QSL manager for Y JSBL. says that the supply of the 
latter"s cards is still awaited from the printer. W6NJ u·s own 
YJ8GS operation QSLs should become available this month. 

3R8DL operated for four clays from Rodriguez rs during 
December and hopes to be JB9DL again in June. This time 
he will have an FrDX560 with him so that he will be able 
to use both cw and ssh. QSLs go to WA5ZWC. 

Dxpeditions 
.DX'11rs Magazine of 13 December reports tha t Gus Brnwn· 
ing. W4BPD. has received the go-ahead for his plans for 
another world trip. He promises plenty of good clean 
operating on a ll bands from I ·8 to 28M Hz, both cw and 
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M aurice Caplan, VSSMC, after his fruitless fo ray to S p ratly Is 
last Aug ust 

phone and maybe sstv. He anticip:itcs starting out 1owards 
1hc end of 1975. and is now invi1ingcon1ribu1ions from wcll­
wishers 10 help him 10 ex1cnd the range of his expedition as 
far as possible. Gus may be reached at Tiii' DX'l'l's Magaziue, 
Drawer ' ' DX ... Cordova, SC 29039. USA. 

We.w Coast DX B11/leii11 quoies from the Wall S1reef 
Jo11m11/ of 26 November which said 1ha1 a Dublin lawyer 
and his friend were solici1ing runds to support an expedi1ion 
to Rockall as the ownership of 1he rock was being dispu1ed 
by Eire. A heli..:optcr was being sought. 

Dxpedition contest 
The Long lsland DX Association is sponsoring a contcs1 
10 develop a set ofprccep1s and or suggestions for dxpedi1ion 
opcr:11ions. En1ran1s s hould compile a list of cri1eri:1 to be 
o bserved by bo1h the dx stalion and 1hosc am:ncurs wishing 
to work it. LLDXA will award a 1hrcc-year subscriptio n for 
1hc LI DXA B11/leti11 10 the winner. and a two and one year 
subscrip1ion to the second and third place c111rants. respec-
1ivcly. Winners wil l be announced in J une and cn1ries 
sho uld reach LI DXA. PO Box 73. Westbury. NY 11590. 
USA, no la1er than 28 February 1975. 

SSTV 
SSTV News reports 1h;ll W8YEK cont;1cted EA613Q on 
12 November fo r his one hundrcd1h 1wo-way sstv coun1ry. 
This is believed IO be an imernatio nal first. Among 1he 
more unusual countries now ac1ive on 1he mode are DU. 
HL, HS, KC4 (Antarclica). KG6, KS6. KX6, TJ. Til. TU. 
VK9 (Christmas Is), -P29. VQ9, FL, HZ, 5WI a nd YB. and 
well over 100 arc avai lable. 

The Fi/1'1 Worldwide SSTV Co111es1 will take place 
between 1500 and 2200 o n 8 February and 0700 and 1400 
on 9 February. All bands 3·5 10 28M Hz may be used and 
exchanges consist or callsigns. rcpons and seria l numbers 
(from 001), and 1hey must be made exclusively by sstv. 
Each con1act counts one point excep1 o n 28M Hz where it 
cou111s as iwo. The mulliplicr is five for each continenl and 
two for each. DXCC cou111ry worked on each band. W/K 
and VE 'VO call areas count as countries. There are two 
sections ( I) entrants 1ra11smitting and receiving video. and 
(2) those receiving video only. Logs should give date, time. 
band. station worked. numbers sent and received. points, 
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BV2A } 
BVtB 
CHAT 
EP2DB 

EP2SN 
FHORX 
FKOIC 
HS 2AIG 
JYICR 
KS&EZ 
P H DV 
PULS 

PHRJ 

PYOZAE 
PZSFB 
PZiAA 
TAlHB 
VKODM 
YBOABV 

ZD7PS 
SZART 
6V8FID 
IG1GE 
IHlP 
I L1JM 
IMI FOS } 
9M8H J 

QTH Corner 
PO Bol 101 , Taipei, Taiwan. 

Cotreo Naval, Punta Arom11 Chilo. 
vfa W3KT, J. Bleberman, RFD 1·Valley Hiii Rd, Malvern, Pa, 19355, 
USA. 
via WA38ZA, N. W . S1yerJr, RFD 1, ElvefSOn, Pn, 19S20, USA. 
via OJ928, C. Klslnerslrasse 19 .. 7800 Frelburg Breisoau, W Germany. 
vlo K6YFZ, 18406 Oel3no SI, R<is.eda, Cal, 91335. USA. 
PO Bo .. 5815, APO San Francisco, CBI. 96330, USA. 
PO Box 2788, A rnmnn, Jordan. 
J. Clausing, Deal. ol Educallon. Pago Paoo. 96799, An1erlcan Somol'I, 
via W8PO, 389l Weigel Lane, Hamlllon, Ohio, "5015, USA. 
L. s. Smllh, c/o Posis & Tel@graphs, Burn5 Ho1,.1so, Port Moresby, 
Papua New Gufnea. 
vl:i JH3HPX, T . Taha, g.13 Koyoen, Honjo, Nlshfnomtyi\, Hvooo 662. 
Janan. 
PY1ZAE, PO Bo .. 104'1, 20000 Rio de Jane.Ito, Bralil, 
via W2FCR. Boi 7, Weslon Canal Rd, Somersel, NJ, 08873. USA. 
PO Box 1810, Moongo, Surlnftm. 
vln WA.fZSB, 12015 NW 21sl Ct, Miami, Flo. 33167, USA. 
WA .. NRE. Bo1t 1895, Knoxville. Tenn, 37901, USA. 
Lt. Col. R. J. Brown, NAMRU·2 J01knr1a, APO San FtnnCl$CO, Cal. 
96356, USA. 
Bo• 34. Jamestown, SI Holona. 
\ola OJ9Z8 (soc FHORX). 
Box 971, Dakar, Sonegat. 
vht G3USE, S. J. Down, 304 Devon Rd, Lu1on, Beds LU2 ORZ. 
via G4JA, Powis- Cotfnge, Ruylon·Elovon·Towns, Shtowsbury, Snlop. 
via WI.SAA, PO Box 1. Captlva Is. Fla, 33924, USA, 

vla GW30JB. 15 Church St, Pembroke Ooek. Oyfyd. 

RSGB QSL Buroau, GZMI, Bromley, Kent, BR2 7NH 

mul1ipliers and final score, and should be sent to reach 
Prof Franco Fanti. Via A. Da llo lio 19, 40139 Bologna, 
llaly. before 26 March. 

Contests 
The Ten-Ten Net QSO Party 
0000 8 February 10 2400 9 Febniary. 
Organized by 1he Ten-Ten lnterna1ional Net of Southern 
California . and awards are limited to 1heir members. 
However, all Olhers are encouraged IO enter and send in 
logs and apply for membership. Phone or cw may be used 
and exchanges consis1 of name, loea1ion, and IOIJO number 
(if member). Members score one point per con1ac1. and two 
if wi1h another member. Logs go 10 Grace Dunlap. K5M RU. 
Box 445. La Feria. Texns 78559, USA. before 15 March. 

Vermont QSO Party 
2 100 22 February to OlOO 24 February. 
Exchanges consist or QSO number, RS T. and QTH. Vt 
stations indica1e their county. The same s1a1io n may be 
worked on each band and mode. Contacts wi1h Vermont 
count 1hrce poin1s and 1he muhiplier is 1he 1otal number or 
Vermon1 counties worked on each band added together (14 
per band possible). Aclivity will centre around 3.685. 7,060, 
14,060, 14.290, 14,325, 2 1.060. 2 1,375, 28.100 and 28.600kHz. 
Send logs before 30 Apri l to Pe1cr Kragh. 170 Summit Av, 
Ramsey. NJ 07446. USA. 

Tn 1hc 1974 French Contest (cw section) G4ALG scored 
16.450 and GW31NW 15.1 90 points. GSVF (10.710), 
G3TOK (9.000), G313TO (8. 163) :ind G4BXN (2.688 points) 
also entered. In 1he phone section G4ACQ (19.788 points) 
led th.e UK entry followed by GSVF (6.300) and G2WQ 
(6,290). 

Awards 
Worked British Fishing Ports 
This (and other awards including 1he Norfolk Broads award, 
and the Norfolk and Suffolk award) arc issued by 1he Lowe­
stofl & District ARC a nd ful l details may be obtained Crom 
G3XSK. 28 Springfield Gdns, Lowestoft, Suffolk NR33 9EE. 
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Band reports 
The past month has produced lillle in the way of sunspot 
activity. but conditions on the If bands have been excellent. 
Several 160m logs have contained reports of signals from a ll 
continents except Oceania, and that from G3UBR noted the 
calls of over 80 W/VE stations worked during the ARRL 
J60m Contest. 

Many thanks to the following for the information used in 
compiling this section of MOTA : G2HKU, G4RZ, G5JL, 
G6GH, G3GVV, G3UBR. G3UOL, G4DFN. BRSs 17567, 
17991 , 25429, 29419, 31301, As 8306, 8312, 8428, 8713, 8752 
and 8849. Ca lls listed in italics were cw, the rest ssb. 

1·8MHz. 0000 K V4FZ, KJPBW. WJBB/I , WJHGT, 
W2LWI, W3GM, WA80SE, W88APH. 0100 PY/RO, 
VXJXE, W3JSX, K4GSU, W4QCW, YV5CKR. 0200 
FYOBHI, PT9DM , VE3BMV. 0300 EP2BQ, K4SA, W4BR, 
W9FIU . 0500 H CJCW, W4BGO/Tl2, K8RRH, WA81JJ, 
YV4AGP. 0600 H CJ XG, KZ5AA, VE2UN, W5RTQ, K5PFL, 
K71CW, WA70AH, K9 YWO. 0700 K3SEW. K4RDU. 
K7QQP( '!), WONFL. 0800 VEJs BMV, EKS. VE7UZ. 0900 
W6DAO. 2200 PY/RO, PYlFUS. 2300 KV4CI. VS6DO, 
4S7UD , 9GJAR. (Note- ST2AY is believed to keep a 
schedule on Wednesdays and Fridays on l ,834kHz at 2100). 

3·5MHz. 0000 EP2VJ, FP8DH, PAOlWH/S2. TR8AC. 
VPI FF, VP2MRA. VP5VB, XUI DX, 4S7PB. 9X5PT. 0100 
ST2AY, W6NLZ, WA6MWG, WOAR. 0200 9Y4N P. 0400 
ZFI RD. 0500 HC2TV. 0600 K60ZL. 0700 KS6DH, W7LGJ, 
ZL3s. ZL4s, 6W8DY. 9LIJT. 0800 VP9AD, WOMOQ, 
XEICX. ZL4DH. 0900KV4FZ. 1000 K2LWA. 1500 VS6FB. 
1600 JA5Pl, JY9GR, UAOTO, 9K2DC. 1700 YB7AAU, 
ZL4KE. 1800 OX3RA. ZC4AK. 1900 EA9FB, EL7F, 
JX2HK, VOIKM. ZB2C F. 2000 HZITA. JY3ZH. OE5CA/ 
P/YK. 3A2AH, 4S7UD. 2100 C07AM. VQ9M, YV4ANS, 
SB4ES. 2200 CP2BD. FM7AB, UA9VH/JTI. KV4FZ, 
SUI MA. VP2VBH, 7X40M/A, 9M2s DQ. FX. 2300 
JA8LQ, SUIMA. UAOTO. YBOABV, VS6s DO, FB, 
VU2BX, ZD7FT. 8P6ES, 9M2MW. 

7MHz. 0000 00510, UH BBAH. YVs. 0100 VU2GDG. 
0400 Dl2GG/ YV5. 0700 H/3PC. 0800 FYOBH I, J H IE!G , 
ZL2[R. 1500 CNSBC. 1600 7X2SMA. 1700 CR6AK, 
HV3SJ, VQ9BP. 1800 JY9GR. XUIDX. 2000 FC2VN. 
K V4Cl. 2200 CR71K, PYs. VK6LK, 6W8FP. 2300 
HKOBKX, LUs, PJJSF. TJI EZ, UJ8AE. VP9G E. 

14MHz. 6700 P29BO. 0800 HMIAQ, P29FV TAIMB, 
ZLs. 0900 CE21.C, VK9JA, YKIAA. 1000 FY7AQ 
(QSL to WB4VUP), JTOAE. KG6JBE. VPSHZ. XW8CO, 
ZD3M. 1100 HH2WF, KL7MMN, UA9VH/JTI , YBOAAV, 
4S7DA. 1200 HKOBKX. 1300 XUIDX. 4S7AS. 1400 
VE3C UD/SU, VK6s. VS5MC, XE IJ. 1500 A2CCY, VE5s, 
W6s. 1600 FR7AK. FYOBHI. VS6FT. W6s. W7s. ZSs. 1700 
VE7s, 4WIGM. 1800 ZD9DP. 1900 G 3LSQ/ MM (27N 
I 7W). VE6s, ZD7FT. ZS I ANT. 5Z4Pl/A (QSL to W3HNK). 
2100 VP I FF. 2200 and 2300 W6s, W7s. 

21MHz. 0900 VKs. ZSs. 9G I , 9J2. 1000 VQ91-JCS, 
ZD7FT, 5N2ESH , 5X5NK. 1100 EL, VK. ZP, ZS, 9G IAR. 
1200 HS4AFD, VK6, ZD3. 1300 FR7Al/T. HZl s AT, KE. 
HP IXJS, PZIAP, TJIAF. 3BSAD. 1400 FL8CE, OA40S, 
VP2MRA, ZE, ZS. 5V7WT. 1500 LU, VE. ZS3. 1600 YS, 
7P8AQ. 

28MHz- no reports. 
Once again thanks to all correspondents and to the 

authors of the following for items copied from their publica­
tions : World Radio News, the DX'crs Magazine ( W48PD), 
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Propagation Predictions 
During February the winter conditions in the northern hemisphere 
come slowly to an end, days lengthen, and towards the end of the 
month 14 and 21 MHz will remain open longer than In previous 
months. During the present minimum sunspot conditions, chances 
of traffic with Africa on 28MHz between 1000gmt and 1530gml wil l 
be very slight and traffic with South America will be almost impos­
sible between 1300 and 1600gmt. 

This decrease of solar activity will also be noticed on 21 MHz. Only 
Africa wlll be heard with certainty. Eastern Nor1h America will some­
times be heard on days with above average F2 MUFs. Western North 
America, Hawaii and Alaska as well as Japan will probably not be 
heard at all. These are not very encouraging prospects for the 
forthcoming ARRL DX Contest; conditions from southern Europe 
will be much better than from countries further north. 

Conditions on 14MH% wil l greatly Improve towards the end of the 
month compared to the previous two months, as days will be longer 
and therefore the band will remain open longer. Only from about 
May will this band remain open all night for dx. Chances for dx on 
the indirect path will decrease from now on. Traffic with Hawai i and 
Alaska will only be possible on favourable days on the direct path 
on 14MHz, between 1700gmt and 1830gmt. 

During the present winter conditions there will be little inter­
ference from static on 7 and 3·5MH z so these bands will often be 
open for dx. QRM permitting, eastern North America will be heard 
on 7MHz from about 2100gml. During the latter half of the night 
traffic to North America on this band will be Interrupted, as will 
3·5MHz also from time to time. Local traffic will be almost Impos­
sible during the latter half of the night because of the dead zone. 

The provisional sunspot number for December 1974 from the 
Swiss Federal Observatory was 20·4, with the greatest amouol of 
solar activity occurring between the 12th and the 24th of the moRth. 
The Telecommunications Sciences Centre at Boulder reports that 
during December MUFs were near seasonal normals and that solar 
activity was generally low. The predicted smoothed monthly sun­
spot numbers for Apri l, May and June 1975 are 24, 23 and 21 respec­
t ively. The solar activity indices from Boulder based on 12-month 
moving average Zurich numbers show a steady fall to a figure of 13 
in November 1975. 

14 MHz F EBRU A RY 1975 

US A · East W1 - 4 s : I 
I : I 
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Bra ill PY s ==r:::::J :az;.c:i I 

Sou th Af roca ZS s ::::;:::i : llZ?J:J : I 
I 

SE Asta HS,9M2 s : i 
-, ' : I ' 

s I I ' I 

Austro ho VK I ! I I ' I 
L ' I c!:J ' I ' I 

I I I ' I 

Japan J A s ' I : ! ' I 
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s 
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L._ 
Lo ng path 

= 1-S oays 

- Openings on m ore than 20 days In t he month 

Long Skip (Nick Sawchuk ), the \Vest Coast DX Bulletin 
( WA6AUD), DX'pre.ss (PAOTO). the Ex-G Radio Club 
Bulletin ( W3HQO), and DX News Sheet (Geoff Waw). 

Please send all items for March issue lo reach G3FKM no 
la ter than 5 February, and for April no later than 4 March. 
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Election of Regional and Area Representatives 
1975-7 

Regional Representatives 
Not later than Friday 21 February 1975 any five corporate members 
resident In a particular Region may nominate any other qualified 
corporate member resident In the Region for the office of Regional 
R~presenta_live by delivering thei r nomination In writing, together 
with the written consent of such person to accept office ii elected, 
to the Membership & Representation Committee at RSGB head­
quarters. Each such nominator shall be debarred from nominating 
any other person for this election of Regional Representatives. 

The names and addresses of lhe presenl Regional Representa­
tives are given on page 97 of this Issue. 

In the event of no nomlnallon being received from the corporate 
mem_bers In any Region by 21 February 1975, the Council reserves 
the nght to make an appointment. 

The composition of each region, subject to any minor bo1 der 
adjustments, Is: 
Region 1 Cheshire, Cumbria, Greater Manchester, Isle of Man, 

Lancashire, Merseyside. 
Region 2 All that part of Humberside north of the River Humber, 

North Yorkshire, South Yorkshire, West Yorkshire. 
Region 3 Hereford and Worces ter, Salop, Staffordshire, War­

wickshire, W est Midlands. 
Region 4 Derbyshire, all that part of Humberside south of the 

Region 5 
Region 6 
Region 7 
Region 8 
Region 9 
Region 10 

River t:tumber, Leicestershire, Lincolnshire, Notting­
hamshire. 
Bedfordshire, Cambridgeshire, Northamptonshire. 
Berkshire, Buckinghamshire, Oxfordshire. 
Greater London south of lhe River Thames, Surrey. 
Kent, EllSt Sussex, West Sussex. 
Cornwall, Devon. 
Dyfed, Gwent, Mid Glamorgan, Powys, South Glamor­
gan, West Glamorgan. 

Region tt Clwyd, Gwynedd. 
Region 12 Grampian, Highlands, Orkneys, Shetlands, Tayside, 

Region 13 
Region 14 
Region 15 
Region 16 
R egion 17 

W estern Isles. 
Borders, File, Lothian 
Cenlral, D umfries and Galloway, Slrathclyde. 
Northern Ireland. 
Essex, Norfolk, Suffolk. 
Isle of W ight. Channel Islands, Dorset, Hampshire, 
W i ltshire. 

R egion 18 Cleveland, Durham, Northumberland, Tyne and W ear. 

YOUR OPINION 
The Editor 
Radio Communication 
Sir-At the risk of flogging some already very dead horses I should 
like, through the medium of Radio CommunlcaUon, to express my 
own thoughts and views on our hobby as It ls today and as it could 
be tomorrow. 

The commercial·v-home-brew war has been raging for a long 
lime, but the old arguments still apply for and against both sides. 
Let the other cha1> do as he wishes-many amateurs Just do not have 
the time to design and build their own station; but I would say th is : 
"How many commercial gear operators actually know what is inside 
their 'black boxes'?" Amateurs are not the Improvise and mend 
brigade any more; we, and I mean we, are no longer the pioneers 
and forerunners that we were a relatively few years ago. Unless we 
are very careful we shall find ourselves with an allocation of land 
l ines after the next ITU Conference. 

Perhaps an earl y warning came with the Class B licence con­
cessions when the MPT gave Incentive for people not wishing or 
not able to pass the morse test to do some useful work in the vhf 
and above spectrum. T oday, few people are actlvelyengaged on such 
work; the overwhelming majority have congregated on to the lowest 
frequency band allocated to them-the easiest one to provide 

RADIO COMMUNICATION February 1975 

Region 19 ~~~!'.er London north of the River Thames, Hertford­

Region 20 Avon, Gloucestershire, Somerset. 

Note : The regions In England and Wales are based on the counties 
as set out in the schedules lo the Local Government Act 1972. 

The Channel Islands and the Isle of Man are not dealt with by that 
Act. 

The regions In Scotland are based on the county boundaries to 
become effective on 1 April 1975. 

Area Representatives 
Not later than Friday 21 February 1975 any five corporate members 
resident in an Area may nominate any qualified corporate member 
r_esldenl In _that ~rca for the office of Area Representative, by de­
livering their nomination In writing together with the written consent 
of such person lo accept office If elected, to lhe Membership & Rep­
resentation Committee at RSGB headquarters. 

An Arca Is a conveniently sized geographical district, town or 
group of towns which has at l east 10 members. 

In the case of London, Area Representatives may be nominated 
for groups of 1>ostal districts. In the case of certain other large 
towns, A rea Representatives may be nominated for groups of postal 
districts. In lhe case of certain olher large towns, Area Representa­
tives may be nominated on a geographical basis, eg North Birming­
ham, South-East Manchester. 

Ballots 
In the event of more than one person being nominated for a particu­
lar office a ballot will be conducted, details of which will be published 
In the April 1975 issue of Radio Communication. 

Resignations 
11, for any reason, an elected representative wishes to resign his 
office, he should notify headquarters who will adverti se the vacancy. 
Local members cannot automatically appoint another member to 
undertake the duties of a representative who has resigned. 

The Council reserves the right to call upon any representative to 
resign his office If, In their opinion, hP Is considered to be unsuitable 
or unsatisfaclory. 

equipment for-and spend the whole of their time chatting to each 
other like a gaggle of schoolboys with a new toy. Let us drop the 
question of why they do not take the morse test, the simple answer 
Is that they have no desire to I Instead, let us ask the question of why 
lhey do not use the concession for the purpose for which II was 
given. I f the answer lo that l s thal they-or anyone else for that 
mailer-do not want to, then I wou ld suggest that we all give up 
the amateur radio and mako boiler use of the telephone service. 

The queslion of operating manners comes u1> time and again. 
We have all heard-and probably suffered-fellow amateurs blasting 
their way through to a rare piece of dx regardless of who is in QSO 
with the slation al the time. This Increasingly common habit is 
nothing short of Just plain bad manners; but then It Is always the 
other chap who Is at faull. 

The time h<1s come, I feel, for us to take an appraisal of ourselves, 
lo work with and nol against each other because In five years time 
we shall all be fighting for our existence Oil the bands. It is time to 
show that tho world still needs amateurs to pave the way as we once 
did with our new Ideas and concepts. Time we started to enjoy our 
hobby once again instead of describing It as a rat race; the more we 
describe it as one the more It will become one with all the bitterness 
and bad feelings that go with It. 

We must all remember that we have a unique hobby, one with 
immense potential for furthering the Interests of the society in which 
we live and also one from which 11 ls possible to derive a great deal 
of enjoyment and pleasure. Let us bring back lhe true spirit of 
amateur radio, for there is surely no finer hobby. 

S. R. Alderton, G3UXV 
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The Editor 
Radio Communication 
Sir-As one who regularly operates from (and pays rates on!) nxed 
locations In two UK countries, may I protest about the present 
attempt to wreck our callsign system lor the benent of day trippers. 
Partlcularly so when the solution of the problem Is so simple. The 
unique part ol a British amateur callslgn Is not the prefix, but the 
numeral and the letters which follow It. II a QSL sub-bureau handled, 
say, all prenxes in the series in which the numeral and nrst subse­
quent letter lay between 2A and 2G, the problem of changes in pre­
nx would be completely eliminated, as when G2AAA was working 
under that call, or as GM2AAA/P or GC2AAA/A, all his cards from 
other operators would end up In the same slot at the sub-bureau. I 
wish to put this forward as a constructive solution, even although It 
may mean that I lose the valued services of two of the best sub­
bureau managers In the business. 

A . D. Taylor, GWBPG/GBPG 

The Editor 
Radio Communication 
Sir-I would like to reply to Mr Pharaoh regarding the "case of the 
unheard sideband" (November Issue). 

Much as I distrust statistics, I can, however, quote results from 
4m contests entered during 1974. Out of 161 contacts, 49 were on ssb 
x 2, 36 ssb to a.m., 27 a.m. :< 2, 38 cw x 2, end 11 others. In other 
words, over a third of the phone contacts were on two-way ssb. 
This does not appear to support Mr Pharaoh's findings; maybe the 
fact that he did not hear the ssb stations (who were there) explains 
his relatively low scores. It would also seem that he was not active 
on the band prior to 1974, and that his activities have been confined 
to three 4m contests and VHF NFD. Most regular 4m operators 
acknowledge the increasing use of ssb over previous years, both 
during and between contests. Last year's VHF NFD can hardly be 
taken as typical (we hope) and In any case II Is unwise to draw 
conclusions from this event without taking Into account the "once 
a year brigade". 

With regard to mistaking ( ?) a.rn. for ssb, most operators will 
agree that tuning with the bfo on makes one realise how many more 
stations would be readable i i they were using ssb or cw. 

As far as a mode war is concerned, there Is less risk of lhis on 4m, 
because all operators can use cw (and In contests most of them do). 

II ls not as dlfficull to build ssb gear for 4m as Is sometimes made 
out, nor is a large amount of test gear required. Certainly for those 
possessing hf ssb rigs the vhf transverter provides a quick and easy 
way of getting started (as G30QT's recent arllcle showed). 

Finally, I must point out that there has been little "official" 
encouragement of ssb (or anything else) on 4m compared with that 
given to the other vhf/uh! bands, although we can well do without 
the recent gem aimed at 70cm enthusiasts, le "it only requires the 
advent of a Liner 2 for 70cm to establish the ssb monopoly of high 
scores" I 

I hope that th is letter will be of some Interest to those members 
who have not yet experienced 4m, and that II will allay some of M r 
Pharaoh's misgivings. 

Ken Eastty, G3LVP (Member, G4KF Contest Group) 

The Edllor 
Radio Communication 
Sir-May I offer my congratulations to GBAMU for his superb 
receiver design, outlined In the October Issue of Radio Communica­
tion. I feel sure that many will dupllcale or copy parts of it. The 
problem, however, Is where does one acquire some of the difficult 
bits· namely a Nikko Denshi B10F12A filter, and D10030A crystal 
dlsc'rlmlnator, and how much are they roughly? I feel that this Is the 
sort of Information which Is lacking from nearly all magazine 
articles (not only In Radio Communication). With the all-too-common 
complaint of amateurs being appliance operators, I feel that lack of 
Information on source of supply Is often the main deterrent against 
the home building of equipment. 

E. Taylor, G3Y JM{G6AIO/T 

The Editor 
Radio Communication 
Sir-Radio Communication is halfway through Its 50th year of publi­
cation. Its administration and Its contents, by a variety of individuals 
over the years, has done more for amateur radio in this country than 
anything else that I know of. In this, Its Golden Jubilee year, I have 
noted no words of praise; It has been bereft of thanks from anyone 
as yet. 

I t ake the opportunity therefore of thanking all who have been 
concerned with its publication through the years. Can I have a 
seconder, please? 

E. G. Kendall, G3APA 
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RAYNET 

by P. BALESTRINI, G3BPT 

Current comment this month Is being perpetrated on a "captive 
audience" by the chairman of the Raynet Committee. 

Communication s 
Communication is our business and yet Inter-group and wide· 
spread committee/group general communication has proved nearly 
Impossible to maintain at an acceptable level of certainty. Quite 
apart f rom the physical problems of editing, production and dis­
tributing of the Raynet NewsleUer, escalating costs of paper, 
duplicating and postage have combined to price It out of today's 
market, so that this monthly column Is now the main medium for 
circulating Rayne! news in print. It should, therefore, reflect Raynet 
comment, technical lips and information. Any column or regular 
feature can only be as good as the Information received by lhe 
resident scribe, he does not "write by the yard". 

Still on the communications theme, tho Rayne! Committee wishes 
to encourage local controllers meetings, organized by the con­
trollers themselves. to discuss their Individual problems and local 
user service liaison. It Is suggested that these meetings could be 
held, say, th ree or lour limes a year, venue being by common 
consent. This form of Inter-group communication and subsequent 
recommendations and suggestions to the committee Is already in 
operation in the south-eastern and northern regions. 

T he future 
With the ever-Increasing pressure from commercial users on the 
shrinking resource of " frequency availability", the committee feels 
that lhe provision of an emergency service that is recognized by 
official bodies is a most effective way to counter this pressure and 
help to preserve amateur allocations, both at national and inter­
national conferences when delegates may be hostile to lhe amateur 
service, thinking that there may be no return from their inves1ment 
In frequency availability. 

The committee will continue to work towards having some of the 
restrictions In the licence relaxed to enable members of Rayne! to 
provide communications for the pol Ice, fire and ambulance services 
at the request of these organizations, even when no real disaster Is 
upon us. For example, at county shows or other large public 
functions (lhls will help to bring the radio amateur into the eye of 
the public). Without user services members would only be carrying 
out an academic excerclse in communications. 

Efforts are being made to attract younger people to membership 
of Raynet, In lhe Interests of the whole of the amateur radi.o '!'ove­
ment. This encourages self-discipline and acceptance of d1sc;,1pline 
in the personal sense, as well as training in sound operating pro­
cedures and tolerance towards other users of our bands. As has 
been said before "Rayne! is the only way In which the radio amateur 
can use his knowledge and expertise as a service to the com­
munity". This sense of service Is never far below the surface of 
radio amateurs; to harness and encourage this sense of service 
can only be for the good of amateur radio and to the credit of the 
RSGB. 

N oticeboard 
The Rayne! Committee for 1975 will be G3BPT and xyl, G311R, 
G3PAZ, G3MBQ, G3GJW, G2UK, Ron Bassett, and new membE<r 
M. J. Barker, G8CAC, to whom we extend a hearty welcome. 

Although at short notice, the Rayne! net on 80m (3,610kHz or 
thereabouts) got off to a good start on the first Monday in Decem­
ber wllh some eight group stations being logged at G3BPT. We 
look forward to the future success of this net. 

There appears to be some slight confusion regarding j unior 
members: the Manual quotes " ..• persons under the age of 16 
maybe accepted subject to the written permission of parent or 
guardian and with the agreement of the local Raynet officers". 

The supplies officer reminds new members that she has arm­
bands, lapel badges, car window stickers, manuals and headed 
notepaper available. 

In conclusion, both personally and on behalf of the Raynet 
Committee, I wish all members and families a happy New Year and 
"thank you tor all your good work and continued Interest". O 

Your regular scribe takes up his quill again next month. 
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II 
CONTEST NEWS 

11 

NFD 1975 rules 
1. The general rules for RSGB hf contests, published in the 
January t975 issue of Radio Communication, will apply. The provi­
sions of General Rules 4b and 8 are amended by NFD Rules 7 and 13 
respectively. 
2. Applications. Each group intending to compete must send In a 
properly completed application form to the RSGB HF Contests 
Committee, c/o A . Davis, 4t Gainsborough Road, Crawley, Sussex 
RH10 SLD, not later than 30 April 1975. Application forms are 
available from RSGB headquarters (ask for Form HFC 1017S); 
entries made other than on those forms will not be accepted. 

The Information required on the application form Includes the 
following : 

(a) Callslgn of station(s). 
(b) Name and address of the RSGB member responsible for the 

entry. 
(c) Exact site location six figure National or Irish Grid Reference. 

In addition, entrants are required to give full site access 
Information to enable a site to be located by station Inspectors 
who may not be familiar with the district. Incorrect or Inade­
quate Information may be grounds for disqualification. 

3. W hen. From 1700gmt Saturday 7 June to 1700gmt Sunday 8 June 
197S. 
4. Ellglble entrants. All clubs, affiliated societies and RSGB 
groups within the prefix zones G, GC, GO, GI, GM and GW. NFD 
is a multi-operator contest as provided for In General Rule Sb. 
5. Contacts. CW (A1) only in the 1·8,3·S, 7, t4, 21 and28MHz bands. 
6. Sections. 

(a) D ouble station. Each competing group must operate two 
portable stations; the one using the lowest frequency shall be called 
the "A" station, and the other the "B" station. 

Each "A" station may operate on a maximum of three of the above 
bands; and up to three of the remaining bands may be allocated to 
the "B" station. 

The "A" and "B" stations need not be operated from the same 
site provided that they are located within tho same RSGB region. 

(b) Single station. Each competing group must operate one 
portable station on one or more of the above six frequency bands. 
7. Apparatus. General Rule 4b applies, and in addition the site must 
not be used for any portable activity for the seven days prior to the 
contest. 
8. A erials. No part ol any aerial shall be higher than 45ft above the 
ground. 
9. Equipment. 

(a) Only one transmitter and one receiver, or one transceiver, may 
be used at any one time at each station. 

(b) Monitoring stations, ie sta1Jons speciflcaliy nominated to 
observe and report on band conditions, activity, etc during the 
contest for the beneflt of competing stations, are not permitted. 
10. Pow er. The valve(s) energizing the aerial shall have a total 
maximum rated anode dissipation not exceeding 13·SW. 

When semiconductor devices are used, the total maximum rated 
dissipation (at an ambient tem,.,erature of 2S0 C) of the device(s) 
energizing the aerial shall not exceed 35W. Manufacturers' pub­
lished ratings only will be accepted for this purpose. 
11. Scoring. Points will be scored as follows: 

(a) Fixed station In the British Isles ..• ..• • .. 
(b) Fixed stations in the rest of Europe including Eire 
(c) Fixed stations outside Europe ..• . .. 
(d) Fixed stations in the British Commonwealth .. . 
(e) Portable and mobile stations in the British Isles .. . 
({) Portable and mobile stations In the rest of Europe 

1 point 
2 points 
3 points 
6 points 
3 points 

including Eire .•. ... 4 points 
(g) Portable and mobile stations outside Europe ... 6 points 
(h) Portable and mobile stations In the British Common-

wealth ..• ... ..• . .. 12 points 
A multiplier of two will be applied to the TOTAL CLAIMED 
SCORE for contacts on the 1·8MHz band only. 
12. Group contac ts. Points must not be claimed for contacts made 
by a competing station with members of Its own group, whether 
flxed, mobile or portable. 
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13. Entries. These are to be in accordance with General Rule8 with 
the followlng exceptions: ' 

(a) The normal cover sheet will not be used. Special cover and 
summary sheets will be sent to the person responsible for the 
entry. 

(b) Points claimed must be totalled separately for each band. 
(c) Ent ries must be sent to the RSGB HF Contests Committee 

c/o A . Davis, 41 Gainsborough Road, Crawley, Sussex RH10 SLD.' 
Entrie·s sent to RSGB headquarters will not be accepted. 

14. Trophies 
(a) National Field Day Trophy to the group obtaining the highest 

combined score. 
(b) Gravesend Trophy to the group obtaining the second highest 

combined score. 
(c) The Scottish NFD Trophy to the Scottish group scoring the 

highest number of points. 
(d) The Frank Hoosen Memorial Trophy to the group with the 

highest score on the t4MHz band. 
(e) The Bristol Trophy to the group having the highest score In 

the single-station section. 
({) Commemorative certiflcates to the groups having the highest 

scores on the 1·8, 3·5, 7, 21 and 28MHz bands. 
15. Check logs. While overseas stations are not eligible to enter 
NFD, check logs are very welcome. A certlflcate will be awarded to 
the overseas station In each continent whose check log shows that 
he has contributed the most points to competitors. 
16. lnsp.eclions. All stations are subject to inspection by nomi­
nated representatives of the HF Contests Committee. 

These representatives will make every endeavour to Interfere as 
little as possible with the stations' operation, and to assist them 
entrants should make ii easy for the inspectors to see the final 
stage(s) of the transmitters. 

Groups who refuse to allow the Inspector to examine their 
transmitters w ill be disqualified. 

Contest code letters-amendment 
In the lis t of "Code letters for use In RSGB contests" published on 
Page 50 of the January 1975 Issue of Radio Communication, delete 
Forth-FRH and add Fife-FFE, and Lothlan-L TH. 

144MHz Open and Listeners' Contest rules 
1600-l&OOgmt 1-2 March 
All entries and checklogs to: VHF Contests Committee, c/o 
G2HIF, 20 Harcourt Road, Wantage OX12 70Q. 

The following general rules, published in the January 1975 issue 
of Radio Communication, will apply: 1, 2, 3, 4a, Sa, &a, 7a, Ba, 9a, 10a, 
11-22. 

The Mitchell-Milling Trophy will be awarded to the overall leader. 
Listeners' contest rules 1-0. 

2nd 1·8MHz Contest 1974 results 
This event, as keenly fought as usual, was won by D. W. Dalrymple, 
GM30LK, using an SB102 and transverter Into a dipole at 7011. In 
second place was P. F. Linsley, G3POL, with a modified KW2000B 
feeding a dipole at 4Sft through a Z-match. The winner of the 
Certlflca1e of Merit for the leading station under 18 years, F. 
Robinson, G4BJM, Is also third overall. His equipment was a 
KW2000A into a 180ft wire at SOil. 

DX conditions appear to have been quite good, with many Euro­
peans worked and a number of North Americans reported. Not 
commented on, but noted by the adjudicator, was an ST2 working 
into Europe. 

Comments, including the following, have all been noted. 
"Recommend 2100 clock time start for all 1·8MHz contests"­
G3TLF. "What about an 'Over 6S' section ?"-Gl3JEX. "Mobile, 
having taken down my 160m dipole"-G4BUE/M. "Suggest extra 
informallon. such as NGR, should be exchanged"-G3GC. "Keep 
the rules simple"-G30RP. "I feel there Is a case for an overseas 
certiflcate"-G3XT J. 

A number of logs were received without an official cover sheet or 
not on RSGB log sheets. Entrants should note that these are 
available from RSGB HQ on receipt of a large sae. The use of 
official s.talionery does help adjudicators, as it saves lime spent 
searching through odd sized pieces of paper looking for information 
which sometimes Is not even there I 

Subject to Council approval, the Victor Desmond Trophy will be 
awarded to D. W. Dalrymple, GM30LK, who also leads the fleld for 
the Maitland Trophy. 
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Check logs are gratefully acknowledged from White Rose Radio 
Society, G3XEP; Solway Radio Club, G4BBX; G3LCH, G3RSD, 
G3XZK, G3ZRZ, OK1FCW, OK2PAW, OK2PEG, OK2PGU, 
OK3KVE, OL2AQM, OLSAOC, OL6AQP, OL8CCR, OL8CDO. 
OL9CBJ. 

Po•n 
1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
II 
12 
13 

" 15 
16 
11 
18 
19 
20 
21 

Callsron 
GM30LK 
G3POL 
G4BJM" 
G30RP 
G3UBR 
G3MXJ 
GW3UCB 
GJSJE 
G3XSC 
G3XOY 
GJJEO 
G3JVJ 
G3XTJ 
G4BUO" 
G30UR/ A 
GM3YOR 
G3XWZ 
G4BMK/A 
G3YMC 
G3KKO 
G3KZR 

Pt1 
185 
757 
725 
721 
713 
704 
687 
628 
627 
599 
sn 
561 
553 
546 
500 
485 
472 
4'2 
'38 
434 
428 

• Enuant undor 18 ycrus. 

OP G4BCH 

Op G4BRK 

Poan 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

" 
Olullowed-G3SSO, Genetnl Rute 8f (lolo ontry}. 

Calblgn 
GM3KHH 
GM3PFQ 
G3GC 
GJIGZ 
G3YRZ 
GWJGWX 
G3TLF 
G4CWH" 
GIJJEX 
GJVOF 
G3FJE/ A 
G2BTO 
G4CMY 
G3TPJ 
G4CZB 
G80Z 
G4BUE/M 
G3FVW 
G2CIL 
GW3XNS 

6th BARTG VHF RTTY Contest results 
Poan 

1 
2 
3 

• 5 
6 
7 
8 
9 

10 
II 
12 
13 

Call1lon 
OJ10T/P 
OJ8EA 
OE1VKW/3 
G30UF 
G3NYK 
G3PLX 
G3REO 
G30ZF 
GJllR 
OK30A 
HG5KOO 
G8ART 
OK1AO/P 

Point.I 
t44MHr 432MHr 

49 120 
78 
71 
44 
34 
36 
35 
33 
25 
15 

9 
8 
3 

T otal 
169 

78 
71 
u 
40 
36 
35 
33 
25 
15 

9 
6 
3 

Pts 
418 
411 
404 
394 
365 
358 
338 
297 
282 
270 
264 
262 
240 
194 
178 
150 
140 
138 
136 
30 

QS01 
11 
10 
8 , . 
9 
7 
7 

11 
9 
3 
1 
2 

Op G4BWP 

B est dx 
(km) 
20 
380 
368 
us 
153 
208 
200 
152 
116 
246 
226 
80 
80 

The following stations were active during the contest and gave 
points to stations who submitted logs: DC4MW, DCSZT, DC6A T, 
DC60V, DC61VA, DC9UP, DF1FO, DJ4KW, DJ5BV, DJ6JG, 
DJ80L, DK10C, DK2DRX, DK4AI, DK4LI, DL2XP, DL8VX, OE1HZ, 
OE1FWA, OE3VXW, G3HXT/A, G3LOU, G3NPF, G3SUY, G3THQ, 
G3VPC, G3YKB, G4AFO, G8LT, G8DWA, G8FYH/A, G8HPU. 

Generally speaking logging was good but one or two operators 
made sllght errors in distance calculations and corrections had to 
be made. Some confusion was caused In England by operators 
using different speeds and the committee will have to consider this 
when formulating the rules for this year's contest. 

Mobile rallies calendar 
30 March-White Rose rally, Lawnswood School, Leeds (Junction 

of A660 and A6120). From 12 noon. Many trade stands, 
grand raffle, well-stocked canteen, ample free parking, 
talk-In facilities (to be arranged). Details from G3VTY 
OTHR. 

20 April-North Midlands rally, Drayton Manor Park, Tamworth. 
Details from G3ZKO QTHR. 

18 May-Amateur Radio Mobile Society rally, London. 
18 May - Northern Mobile Rally, Victoria Hall, Keighley, Yorks. 
25 May-Maidstone trade exhibition and rally, " Y" sportscentre, 

Melrose Close, off Cripple Street, Loose, Maidstone. 
GB3YSC talk-in on 160, 80ssb, and 4 and 2m multimode. 
Details from G3WXL OTHR (trade) and G30RP QTHR. 

1 June-RNARS rally, HMS Mercury, near Petersfield, Hants. 
29 June-City of Bristol RSGB Group rally, Longleat House, near 

Warminster. 
20 July-Cornish RAC rally, Cornwall Technical College, Pool, 

Camborne. (Provisional.) 
24 August-Torbay ARS rally. 
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Contests calendar 
8-9 February - 1st 1·8MHz (Rules In January issue) 
15-16 February-ARRL DX CW 
22-23 February- French Phone 
1-2 March -144MHz Open and SWL (Rules In February issue) 
1-2 March - ARRL DX Phone 
8-9 March - BERU (Rules in December issue) 
15·16 Mar ch - ARRL DX CW 
5-6 Apri l -70MHz Open and SWL 
12·13 A pril -EEC DX 
13 April -80m Low Power 
27 Apri l -1,296MHz Open 
4 May -432MHz Open and SWL 
31 May-1 June-144MHz Portable 
7-8 June - HF NFD (Rules In February Issue) 
22 J une - Microwave 
28-29 June - Summer 1·8MHz 
5-6 July - RSGB VHF Open and SWL (Jubilee) 
12·13 July -SSS Field Day 
27 July - 144MHz ORP 
9 Aug ust -70MHz Portable 
6-7 September-VHF NFD and SWL 
14 September -80m Field Day 
4.5 October -RSGB UHF Open and SWL 
11-12 October -21-28MHz 
18-19 October -7MHz CW 
1-2 November-144MHz Open 
1-2 November -7MHz Phone 
8-9 November-2nd 1·8MHz 
16 N ovember -432MHz Open 
7 December -144MHz Fixed 

OBITUARIES 

The Society rt<:Otds with r~ret the deaths of the following radio 
amateurs: 

Mr H . Andrews, GSDV 
Harold Andrews died on 12 December aged 77. He was an active 
member of the Weston-super-Mare RS, his call being used by that 
society in contests, and he was well known as a result of his hi cw 
operation. 
Mr C. H . Edlin, G3QC 
Harold Edlin died at !he age of 67 on 30 November. He was Interested 
In radio from Its earliest days and since retirement had been active 
on 2m and with constructional projects. During the early 'fifties he 
jointly held the world record of a 1,200MHz OSO over 100 miles, and 
he also operated on 2,400MHz over the same period. 
Mr J. J. Fteurbaey, ON4ZA 
Joe Fleurbaey died In mid-December. He was known to many 
fellow-members of RSGB as a result of 40 years' activity on 80m and 
many visits to this country. His "deep bass voice" will be missed. 
Mr F. H . Warren, G3TPC 
Sid Warren died in November. He was a disabled member of the 
Weston-super-Mare RS and Interested In all modes. 
Mr S. W . W atts, G3FWW 
Sid Watts, another member of Weston-super-Mare RS, also died in 
November. He was a keen 2m operator and his voice was well 
known In the Burnham-on-Sea area. 
Mr C. Wileman, G2HDK 
Cyril Wileman died on 6 November aged 67. He was an accomplished 
cw operator and up to a few years ago his voice was always to be 
heard on top band. He helped many amateurs in the Northampton 
area to obtain their licences. 

We have also been advised of the deaths of: 
Mr A . A . Houc hin, G3GZ, of Slough; and 
Mr E. G. Levey, BRS34644, of Tunbridge Wells, in June 1974. 
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MEMBERS1 

~~S ............................ ..... 
These subsidized flat-rate advertisements are accepted as a service 
to members of RSGB. They must be submitted on the Members' 
Ads order form printed In each Issue of Radio Communication, 
or on a postcard slmllarly laid out. Each must be accompanied 
by a recent Radio Communication wrapper addressed to the 
advertiser, as proof of membership, and a remittance by postal 
order or cheque for 40p (stamps not accepted). They wlll not be 
acknowledged. Those not c learly worded or punctuated will be 
returned. No correspondence concerning this service can be 
entered Into. 

The closing dale fo r each Issue Is the 1st of the preceding month, 
but no guarantee of Inclusion In a speciflc Issue can be given. 

Valid advertisements not published In the Issue following receipt 
wlll be held over until the next issue. 

Trade or business advertisements, even from members, wlll not 
be accepted for Members' Ads but should be submitted as classl­
fied or display advertisements in the usual way. 

The RSGB reserves the right to refuse advertisements, and 
accepts no responsibility for errors or omissions or for the quality 
of goods offered for sale. Advertisements may be edited or abbre­
viated as necessary. 

Members are advised to enclose a stamped addressed envelope 
when replying to advertisements. 

Post t o: MEMBERS' ADS, "RADIO COMMUNICATION", 35 DOUGHTY STREET, LONDON WC1N 2AE 

FOR SALE 

Eddystone 940 in exc cond. Musi sell, hard up OAP, £105 or very 
near offer. J . Penberthy, 162 Hills Road, Cambridge CB2 2PB. 
Sentinel 144-146MHz converter 4- 6MHz i.f. mini cond, £12. 2m 
pre-amp never used. £5.50. Joymatch tuner as new, £8. Damaged 
vlo, £5. Trevett, 10 Moor Road, Broadstone, Dorset, T el Broadstone 
3400. 
8C107 transistors ex-brand new equipmenl, long leads, money 
back if not satisfied, 25 for 70p or 100 for £2.50. AM10B Cambridge 
madded for 2m less xtals, £20. GSBYL, QTHR. 
Geloso front end requires attn, offers. Class D wavemeter, £2.50. 
PM70 phasing harnesses. £1.25 each. GSA TD, QTHR. 
HW-101 Healh tx/rx spkr and psu, Shure mic, complete station only 
£125. Also SB102, SB600, HP23B tx/rx, ssb and cw filters, £240. 
Cost over £345 new. All first-class cond. G3WY, QTHR. Tel 
Evesham 45497. 
Wharfeda le 9ft' sandfilled corner panel with W12 FS spkr also 
411' bass reflex cabinet with 10ln "Golden" spkr. Also ARRL Radio 
Amateur Handbooh 1971. Any reasonable offer. Chorley, 6 Calton 
Road, New Barnet, Herts ENS 1BY. 
Admiralty B40C, mint cond, orig ext spkr, connectors, mounting 
rack, manual, trimming tool, £42. Hickok valve tester, US military 
model, mint, test data, adapters, £16. HRO g/c and b/s coils, sae 
list. Wanted: HR0500 or Collins digital rx. G3GUU, QTHR. 
HR108, £45. 160 twin tx, £15. T28, £12. 160 cvtr, £10. AR22 beam 
rotator, £20. Wanted: Gen cov rx. GW3COI, Penrhynbach, Bwlch­
tocyn, Pwllheli, Gwynedd. 
Squire Electronics 144MHz converter, i.f. 28-30MHz, £10. 160m 
mobile a.m./cw Ix with inverter and control box, £ 10. DX-100 and 
SB-10, offers? Wanted : KW Ezee Match, KVG XF-9B filter or SEI 
equivalent. Russell, 13 New Road, Bolter End, High Wycombe 
HP14 3NA. Tel 0494 882108. 
KW2000 with ac and de power supplies, £115 ono. G3MKR, QTHR. 
Tel 0625 26126. 
AM10B/2m Cambridge, 6 channels 12·5kHz, 12- 24V, control box, 
cables, two rx xtals, one Ix xtal, Anteck t aerial, slim mic, exc cond, 
£29. Ex-WO multimeter, wkg cond, £3. QQZ03-20, £1. B44 mk3. 
xtal on 4m, vgc, offers. Wanted: FL50B Ix. D. Crompton, Hilltop, 
North Road, Carnforth, Lanes. 
Collins S-line 75S38 rx, 32S3 tx with psu, 30LI linear with four 
872Bs, 312B4 control unit with wattmeter, complete package, £725. 
G3GlQ, QTHR. Tel 01-567 6389. 
Philips cctv camera LDHO 050/03 with Schneider lens, focus Gin 
to infinity, 625 lines, mains and 12V inputs, 1 V video and rl outputs, 
new with handbook, £120. Mint FRDX400S deluxe with SP400, £160. 
AR88D, £35. Offers to F. J. Crisp, 27 Market St, Falmouth, Cornwall. 
Tel 311094. 
Pye Bantam HP1AM modified to 2m with xtals for 144·35MHz, 
offers. RS 3W stereo amp, professional appearance, £10. G8BTY, 
QTHR. Tel 0823 87247. 
Datang rf speech clipper, 1 week old. Mosley T A31 20/15/10m 
rotary dipole. G whips 160 to 10m. Tavasu 160m whip. 2m 14-el 
Parabeam. G3XVF, QTHR. Tel Norwich 56782. 
HRO with psu and five gen cov coll packs, good clean cond and 
wkg, £22 ono. Wanted : Teleprinter 7B, 7E, 54 etc. G4COU, QTHR. 
Tel Markfleld 2525. 
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Yamaha cassette tape recorder type TB700 with Dolby recording 
system, complete with handbooks, chrome tapes etc, mint cond, 
£75 ono. Tel Littlehampton 6161, ext 55 (daytime). 
LA600 l inear 80-10m, £35. Tempo One ssb tx/rx (FT200 for USA 
market), complete witll handbook and two spare final tubes and 
matching mains psu, £140. Wanted: R1155 tuning knob and grub­
screw. G3JFC, QTHR. Crayford 22489. 
Pye W estminster W15AM on 2m. Ferrograph 634, 4 track tape 
recorder, very little used. FT101 mk1. 18AVT. Leak mono Trough 
Line tuner. Leak 30/30 stereo amplifler. All in exc cond. O ffers to 
G4AOI, QTHR. Del reasonable distance. 
C45 23-38MHz tx/rx Im, 12V psu, with details, £28. B44 tx/rx Ideal 
4m, £9. Pye Van911ard ne;uly on 145MHz, £12. Command rx 190-
SSOkHz, £4.50. HI and lo Pye receivers, £3 each. McCarthy, Southend 
711742. 
Eddystone EA12, vgc, £120, buyer listen and collect. Down, 95 
High Street, Henlow, Beds. T el 0462 812253. 
6-over-6 2m Jaybeam, with balun, aluminium mast, 2m odds, 
mobile psu, 12V input, various ac supplies, sell or would exchange 
for compact mains tape recorder. Wanted : Decent dynamic fist 
mic. Brewer, 28 Hil lcrest, Downham Markel, Norfolk. 
Xtals 145MHz rx, 51·9MHz le (51 ·9 x 3) - 10·7 ~ 145, HC6U, 60p 
incl pp. Also other freqs near 145MHz, eg 51'8916(144·975), 51·8333 
(144·8), 35p incl pp. SAE for list and free sample. J. B. Hodgson, 
234 Gillingham Road, Gillingham, Kent ME7 4QT. 
Regulator &-24V with 0-2A current limit, £2. Klystron 723A/B, £3. 
100mH 1 ·6A choke, 75p. British Standards electrical subject Index, 
for sorting magazine ar ticles, £1. 1 OOµ s delay line, 50p. All post free. 
Mann, 45 Old School Lane, Milton, Cambridge. 
FR400SDX, mint cond, £150. Fielding, 455 Ripple Road, Barking, 
Essex. Tel 01-594 8992. 
Eddystone EC10, mk2, comp with ac pp, £35. TW2 tx comp with 
pp, mic etc, £10. Quantity of 8MHz FT243, HC6U and 10X xtals, 25p 
each. G6XD, QTHR. T el 2611. 
Drake 28, incl Q-mult, spkr, £80. Yaesu Ix FL400, few hrs use only, 
£130. Blower motor 240V ac shaded pole, silent, £2. Buyer Inspects 
and collects tx or rx. G2UZ, QTHR. Tel Leeds 784074. 
Eimac 4-65A (2) and bases, boxed, pair, £8. 813 (4), boxed, £3 each. 
6L6 (4), £1 each, all unused. Woden UM1, UM3, £2/£4, used. Heath 
aerial xtals 10X base 500kHz (2), 5MHz (2) , £1 each. Post extra. 
G2BPC, QTHR. 
AR88D, recent professional realignment, meter, spkr, superb 
cond, £50. A lso BC1031 A Pan adaptor and Ix 1131. Manuals, full 
spares for above item s. Offers please. G5RW. 47 Wharncliffe 
Road, likeston. Tel 06072 71933. 
Homebrew linear, 80-10m, four pa valves, new, suit KW2000 
series, no mods, £45. G2FFM, QTHR. T el 52441. 
H alli crafter SX101 A amateur bands only, bandwidths 500Hz-
5kHz, notch filter, nl, S-meter, e1c, comp with handbook, circuit, 
117V transformer, £55. G3XYK, QTHR. Tel 01-504 7417. 
"Bulletins" 1931-194!1 comp 10 years with index, £10. Incomplete 
sets 1941-1971, offers. SAE for detailed list. R. B. McKlnty, Gl3GTR, 
3 Rhanbudy Park, Craigavad, Holywood, Co Down, N Ireland. Tel 
Ho lywood 3890. 
Microw ave Modules 144MHz mosfet converter, 28MHz i.f., un­
wanted gift, £14 including postage. G81HI, QTHR. Tel 01-727 7796. 
Telefunken 85KL M agnetophon tape recorder, twin track, vgc, 
£25. G4ADX, QTHR. Tel 021-373 1841 (evenings). 
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Versatower, telescopic, wall mount, galvanized, comp with winch, 
40ft max height, masthead wlll take CDR44 rotator. Will del 50 
miles. J. Doyle, 54 Bryncatwg Road, Cadoxton Neath, Glam. Tel 
Neath 2942. 
Five N ewnes " R & TV S ervicing" vols 1 to 5. Two Newnes 
R & TV Servicing 1956--57, 1957-58. 2nd Thoughts on Radio Theory, 
WW, 1956. Cal and Measurement of Ind & Cap, by W. H. Nottage, 
Wireless Press, 1916, Radio Designers Handbook, Australasia Ltd, 
(pre-war). PW Service Manual by Camm, 1940. Basic Maths for Radio 
& Elect, Iliffe, 1957. All clean, offers. John Tye, Inter-Nos, Swanton 
Morley, Dereham, Norfolk NR20 4NU. 
Multimeter, new EP-20KN, £5. Asahi power/swr twin meter, new, 
£5. ETM2 el-keyer, lb cond, £20. Pair 813s with base, £4. QQV06-40, 
new, £2. 832, £1. 41n hl-11 spkr, £3. Pair lightweight phones, 50p. 
Post extra. G2GM, QTHR. Tel Freshwater 2709. 
Moving QTH. HQ1 Mlnibeam, £36. 2m 14-el Parabeam, £8. Both 
mint cond, 2 weeks use only. FRSOB, £45. Datong rf clipper, £36. 
Europa 2m transverter with valves, £48. Quick heat QQ203J20, £1. 
Buyer collects. G4BBI, QTHR. Tel Chesterfield 72440, after 7pm. 
FTDX401, FP401, FV401 ace as new, £315. 30ft lattice tower, £20. 
AR40 rotator with 50yd rotator cable, £25. Shure 444 and speech 
processor, £18. 10 and 15m beam, £25 and extras. G4DOJ/G8GJD, 
QTHR. Tel 061-437 4716 evenings for details. 
100/18kHz converter usb/lsb/cw output, 8iin panel spkr and psu, 
£20. Mullard DP13-2 Sin crt, £3. 40 miniature panel mounting 2-pole 
6-way switches, £2 lot. 3in Rotax 0/300V ac voltmeter, £1. G6HL, 
QTHR. Harvington, Worcs. 
Trio 9R59DS rx mint cond, SP5DS spkr, voltage stabilizer, manual 
and spare set of valves, £42. P. M. Cleaver, 86 Main Road, Dover­
court, Harwich, Essex C012 3LH. Tel Harwich 2195. 
Portable 16ft mast Jaybeam, as new, £5. Class D No 1 wave­
meter, transit case and handbook, £7. B & W 204 ssb phase-shift 
network, £3. KVG XF9A and xtals, unused, £15. Collect or carriage 
extra. G3JGO, QTHR. 
AM10D C ambridge on 2m, rx fully tunable, exc cond, wtth one tx 
xtal, £24 ono. 4m a.m. tx/ rx 12V. 3-10 pa, cascode front end, Int/ 
remote tune, vol, with one tx xtal, £10 ono. Trio JR60 rx, 0·5-30MHz 
and 2m, a.m., fm det, prod det, Q-mult, good cond, with manual, 
£30 ono, carr free. Sanwa transistor and diode tester, leakage, 
Hie etc, wkg but no manual, £4. G3SVL, QTHR. Tel Camberley 
64330. 
30W Cossor base 4m tx, new cond, with xtal, £15. 2m, £16.50. 10W 
2m tx similar TW, xtal, psu, mic, nuvistor converter, £10. A ll com­
ponents 400W TT21 linear, £24.50. Tavasu mobile aerial 160/80m 
coils, £6.50. Handbook swr bridges, £1.50. G2HCV, QTHR. Tel 
01-954 2960. 
FL-2100, one spare 572B, £150. EA 12, £130. IC-20 fitted nine 
channels, IA G-whlp, £95. 12V de PSUs, sae details. GSRP, QTHR. 
Tel East Hendred 384. 
SSTV monitor, homebrew with psu, £60. Spacemark sstv pc 
boards, £5. Creed 78 teleprinter, 24V with cover and psu £15. 
G3RDI, QTHR. 
H eath C>·mult GD125, £5. Philips battery/mains cassette tape 
recorder incl 9V-H V-6V psu and mic, £10. GSAEV converter, 28-30 
l.f., £7. SAE for details. Bernard Rhead, 17 Field Avenue, Millon, 
Stoke-on-Trent ST2 7AN. 
T el ford T C7 mk2 plus G8AEV converter, exc cond, £35. Walker, 
G4DIU, 4 Woodcroft Gardens, Lovedean, P08 9PZ. 
KW107 atu, unused, mint cond, £40. 4-250A valves, used but 
tested OK, £5 each. G30GQ, QTHR. Tel Warrington 67553. 
Property late G6LK. Swan 500CX with TV2B transverter, £200. 
G3FPD, QTHR. Tel Loxwood 752141. 
Yaesu V F401, valve voltmeter CT54 with mains and battery psu, 
two-tone oscillator, 400W dummy load, Solartron psu AS1165, 
signal generator type 329, xtal calibrator type CT432, DJ4BG speech 
processor unit for Yaesu tx. Ofters to G3RFG, QTHR. 
Property late G4A AP. LG300 Ix plus psu, Heathkit gdo GD1U, 
Heathkit oscilloscope, Class D wavemeter, Pye Cambridge, Racal 
80m tx, radio magazines, numerous other Items. Contact G3ZAG, 
QTHR. Tel 01-205 5601 or Mr Stevens, tel 01-952 2172. 
Heathkit DX100U tx exc cond, 150W all bands cw/a.m., solid state 
psu (no other mods), cabinet resprayed In original colour, £40 ono. 
Buyer please collect. Tel Slepe 8439 (near Huntingdon). 
Gen rx T rio 9R59D E, fair cond, with stabilizer, £22. Hovey, 10B 
Warwick Place, Leamington Spa CV32 SBJ. 
Shack clearance: Creed 7B, silence cover, 250V ac. A.M./cw Ix 
homebrew, wkg, OK for bits. 2m Nuvistor converter 4-6MHz i.f., 
wkg, needs tweaking. Cossor 339 scope. Much other junk. All very 
cheap, must go. SAE for full list. G3YKR, QTHR. Tel Emsworth 
5612. 
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Shack c learout prior to going vhf. Panda Cub tx, all hf bands, £15 
ono. Hammarlund rx, £12. A lso various equipment and Junk. Call 
or write to Morris, 10 Heol Gelynog, Yorkdale Garden Village, 
Beddau, nr Pontyprldd, Glam. 
S wap all my photo darkroom eqpm t plus 35mm camera system, 
all film, papers etc in one lot, approx £200 of gear for best offer ot 
radio gear. G3AAJ, QTHR. Tel 01-989 6741. All mail answered. 
Micro phones: Shure 440, £4; Cadenza ribbon, £3. Phillps :Hips 
mono tape recorder E3515, £10. National rf choke R175, £1. Joystick 
with tuner, £3. 3BP1 with mu-metal shield and base. ZC3141 with 
base. Offers. G3DOG, QTHR. 
FT200, year old, with psu, £110 only for quick sale. Need space, 
going QRT. G4CGZ, QTHR. Tel 01-679 1378. 
Infra-red 12V car ign, suit Ford (Lumenltlon), offers. Wanted : 
Circuit d iag wavemeter Class D No1 mk2 and any gen. Postage 
refunded, please help. Tel 0691-5730. 
Eddystone 840A gen rx, 0·5 to 30MHz, hardly used, good cond, 
spare valves. Prefer buyer inspects and collects but would del 
reasonable dist, £30 ono. G8HHI, QTHR. Tel Yateley 871555. 
2m fmtx, homebrew QV03-10 pa gives 10W rf, built on die-cast box, 
£20 ono. Homebrew vswr bridge (75n) in die-cast box (less meter). 
£1. Sangamo 240V hour-meter, 4 digits plus tenths, £2. Transformer 
240V i/p 10V at 1A o/p twice, £1.50. G8CHE, QTHR. Tel 01-953 2030, 
ext 3394, office hours only. 
New Grundlg 600 rx 510kHz to 30MHz, £25. New masthead preamp, 
psu, £7.50. Nuvlstor 2m converter, psu, £5. Jason Mercury Im tuner, 
£5. Garrard 210 turntable and plinth, £5. Pye Ranger on 2m rx 
tunable tx fault, £5. G31DW, QTHR. 
Codar ATS, mains psu, £13. Codar CR70A variable bfo, spkr, £13. 
Hamgear PM3 160m converter, £6. Class D wavemeter, mains opera­
tion, £5. G4A YF, QTHR. 
FR400SD X rx 160-2m coverage, SP400 spkr, exc cond, £160. Will 
del 50 miles of London area. G4DFI, QTHR. Tel 01-304 3991. 
AR88D , immac, S-meter, handbook, spare dial, valves, £40. 2m 
Europa transverter, exc performance, £60. 2m QQV03/20A tx, 
transistorized modulator and Inverter, 12V Input, pit mic, 3 xtals, 
vxo, smart case, meter, etc, £14. All carriage extra. G8ENI, QTHR. 
Tel Cheslyn Hay 415374. 
Sotartron CD1014.3 db scope, de to 5MHz, exc cond with manual, 
buyer collects, £45. 8·035MHz xtal, new, for cw segment on FT220 
miniature can, 0·005%, £2. 1024 bit auto memory keyer, £45 ono. 
G3WZT, QTHR. Tel Partridge Green 710565. 
Hallicrafters S27 rx, comp 28-144MHz coverage, fm or a.m., needs 
S-meter, vgc, £16 ono. G8BXM, QTHR. Tel Welwyn 4950. 
Heathkit 2m converter for SB300 rx, £10. Heathkit HW17A tx/rx 
a.m./fm, £55. BC221, calibration book, mains psu, £15. Pye Camb­
brldge AM10D, 12·5kHz spacing, wkg on 145MHz, offers or exchange 
for 2m fm hand-held portable. G8CJM, QTHR. Tel Medway 47280. 
QRT 2m new Microwave Modules tx, a.m./cw, 10W o/p cw 3 
xtals, valve tx, 2 converters, slg gens, Channelmaster beam rotator, 
4-el Jaybeam, halo, Q max gdo, power supplies, many components, 
mains tranformers, 8 and 6MHz xtals for 2m. SAE list. G2ANT, 
7 Acorn Gardens, London SE19. Tel 01-653 8208. 
Grand shack clearance.Wide range of components, transformers, 
variacs, equipment, transmitters, transceivers, and valves including 
810s etc, all reasonable ofters considered for the lot, or separate 
items, f rom callers by appointment. Experimenters' enquiries 
worthwhile. GSRM, 50 Palace Grove, Bromley, Kent. 
Pye Rangers, high band, less mies, otherwise comp, dash or boot 
mounting, circuit available, £5 each, carriage extra. Creed 7B 
pageprinter, mint cond, with psu for motor, £25. G3TPX, QTHR. 
Tel Darton 2517 (STD 022-678). 
KW2000A with ac psu, £140. GW81MB, QTHR. Tel 0745 53493. 
Standard Electrik marine fm (25kHz) radio telephone, 146-174MHz, 
10-15W, 6/12V de, tx/rx solid state, valye pa, £50. Ex-equipment, 
solid-state exciter module, emission A1 , A3, A3h, A3J (lsb). 9MHz 
filter, s ize 6 x 3 x 3in, £15. G3JMJ. Tel 073-271 3467. 
Microwave Modules 2m converter 14-16MHz I.I., £10. SE-406 
swr meter, £3. Halllcrafters CRX-102 portable vhf rx, 144-174MHz, 
£6. Xtals 7·000MHz, B7G, £2. 9·255MHz and 8·500MHz, HC-6U, 
50p each. 8·0555MHz HC-6U, £2, postage Incl. G81LO, QIHR. Tel 
03742-6611 (Rayleigh, Essex). 
H allicrafters SX2B S uper Skyrider, £20. Lowe 1420C Sch fm 
monitor rx xtals 145·0, 145·775 R7, £25. Sentinel 2m cvtr 28-30 i .f., 
£10. Electroniques QP166 hambands front end, £5. G4AFY, 37 
Cairndhu Drive, Kidderminster, Worcs. Tel 63358. 
Hallicrafters S X101 A , ham bands plus special band for vhi con­
verters, comp with matching spkr and auto transformer, imported 
and now offered by original owner, mint cond, £65. Short Wave 
Magazine April 1955 to December 1970 comp, offers. Lowe pulser, 
£2. Shure 401 mlc, £5. G6XY, QTHR. Tel Kenilworth 52679. 
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Liner 2, £115. FT75, FP75, OC7S, FV50B, £145. Pye base Ix a.m. 
wkg on 4m with four xtals, £16. G3WHL, QTHR. Tel Doncaster 
23564. 

WANTED 

RTTY demodulator terminal unit, silence cover for Creed 7B, 
19in rack cabinet, reasonable prices paid, will arrange collection. 
G8GYC, QTHR. Tel Kingsley 88123. 
Ferrograph 713. G3THY, QTHR. Tel 01-55t 1467. 
Orr's " Radio Handbook", say one of the last six editions. Edwards, 
St Lawrence Rectory, Wolfscastle, Oyled SA62 SNR. 
T imebase type TD42 for Telequlpment scope. Handbooks for 
copying or purchase of Type 88 transceivers and xtal calibrator 
No 10. G3TBS, QTHR. 
FL200 Ix. Must be good cond. GM4BOJ, QTHR. Tel Peebles 
21219. 
Selling y our stn? M ember has know how but as yet unlicensed. 
Funds available for (In itially), good rx and aerial system. Aerials 
ultimately suitable Ix. Offers, advice, recommendations welcome. 
Grain, 290 Penn Road, WolverhamptonWV4 4AQ. 
H eathkit 58220 linear. Eddystone 888A rx. KW Vespa mk2 or 204 
equipment. Must be In good cond. G3YBG, QTHR. Tel Exeter 74607. 
SSB tx, 180-240W p.e.p. Please state model, age and price. G3MUT, 
OTHR. Tel 061-485 1217. 
A sahi AS33 Tri-Band beam, dimensions or assembly instructions 
for photocopy and return. G3CEG, Rhoda's Cottage, Whiteway, 
Stroud, G los. Tel Mlserden 395. 
Rotator sui table for H01 Mini-Beam. For Sale : Codar PR30X pre­
selector, £5. G4BJM, QTHR. Tel Miiton Keynes (0908) 72463. 
HRO for rebuilding. Must be complete with good dial and drive 
plus 80m coil. Fair price paid, does not have to be wkg. Power pack 
not essential. G3XCJ, OTHR. 
Cambridge dash mount for case and audio o/p stage. Cond of 
rest does not matter. Please quote price incl carriage and cond. 
Cook, Old Lodge, Seven Hiiis Road, Cobham, Surrey. Tel Cobham 
3117. 
FTtOt mk1 or mk2, would consider FT100. G4BAN, OTHR. Tel 
01-882 4288 (evenings). 

Urgently req: dash mounting Pye Cambridge 2m comp and wkg, 
reasonable cond and price. Also bandspread coils for HRO and 
Class D wavemeter. T el W elwyn Garden 30241 (evenings/weekends). 
432MH:r mosfet converter, 28/30 I.I., must be immaculate and low 
cost. G5NN, OTHR. Tel W inslow 2498. 
Elan TA33J R hf beam, why? AR-22R rotor and control box or 
similar. SWR meter. 1 tin swr 500µ.A meter. Full details please 'c/w 
prices and cond to G4BMG, QTHR. ' 
H eathkit 58610 monitor scope. Please state cond and price. 
G3ZWW, OTHR, or tel 0621 815027 anytime. 
Yaesu FT200 or similar t ransceiver with or without psu. O ffers 
with price to G8EKN, QTHR. 
W o den transformer 1,25g.1,000-0-1,000-1,250V 300mA. Aerial base 
No28 (ZA41843). Valveholder B17, B26A, or B27A. G31FV, QTHR. 
Crystals in the 3,500-3,800kHz and 7,000-7,425kHz range, preferably 
FT243 type. G3ZCO, OTHR. Tel 78066. 
Ra cal enthusiast requires T A99 and PU99, any cond considered 
will collect. Morris, 3 Astley Road, Bradshaw, Bolton, Lanes. Tei 
Bolton 52384. 
Frequency counter. must be perfect. home-constructed con­
sidered II really good. Microwave Modules 432MHz with 116MHz out­
put for transverter. 67·333MHz crystal. Antique be band crystal set. 
QST 1974, 1973, 1972, 1971. G6XY, QTHR. Tel Kenilworth 52679. 
RAFARS urgently wish to purchase Labgear LG300 modulator 
power unit for use with LG300 tx being donated to Cheshire Founda­
tion amateur radio fund. Offers of fully serviceable item please to 
RA FARS, RAF Locking, Weston-·super-Mare. Tel Banwel l 2131 ext 
206. 
Urgent : HRO (any model), HRO coils all ranges, your prices 
paid, collection may be possible N England, Scotland. All letters 
answered. Marlindale, 20 St Conans Road, Lochawe, Oalmally, 
Argyll PA331AL. 
Grid dip oscillator, transistor or valve (not fussy) in good cond. 
Also scope, not l oo large, preler Heathkit or Telequipment. G4BXP. 
Tel Plymouth 39096. 
Converters for 4m and 70cm, 28MHz I.I. A lso 2m portable tx. 
G3KIW, QTHR. 
ECtO marine ver sion to buy, or exchange lor Mark 1 non-marine. 
Carlile. Lowestoft 4572. 

Become a 
radio 
·amateur. 
Learr1'how to become a radio­
amateur in contact with the whole 
world. We give.sk illed preparation 

r"' for the G. P. 0. I ice nee. 

• WAA -------------------------------• 
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept RCB275 I 
P.O.Box 156, Jersey, Channel Islands. I 
NAME~~~~~~~~~~~~~~~~~~- I 
ADDRESS (Block caps please) I 
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IBURNSI NEW MODUlES 
ELECTRONICS 

TONE BURST GEN ERATOR TBG·2 
Three channel tone burst for repeater access 1700Hz, 
1750Hz, ~800Hz, with adjustable burst duration. 1 volt p-p 
output smewave, 9-15 volt de supply, PCB dimensions 4 x 2 
inches. 
Price: kit £7.00 + VAT M& T £8.30 + VAT 

AFSK OS CILLATOR FSG-1 
This module converts the output of a teleprinter keyboard 
into two audio tones with a common mark of 2125Hz. Space 
frequency is 2295Hz (narrow) and 2975Hz (wide). Output 
level is 1 volt p-p sinewave and de supply 9-15 volts. CW 
Indent facility. PCB dimensions 2 x 4 Inches. 
Price : kit £7.00 + VAT M&T £8.30 + VAT 

KITS OR MADE & TESTED 
TRANSMITTER TIMER TT-1 
Timer for use with TBG-2 to prevent transmission after 
repeater timed shut down. Adjustable over range 17-70 secs. 
Generates audible and visual warnings when used with an 
external lamp and audio amplifier. 9-15 volt de supply. PCB 
dimensions 3 x 2 Inches. 
Price: kit £5.15 + VAT M& T £8.15 + VAT 

HF/VHF PREAMPLIFIER MA·1 
Single stage MOSFET preamp with screened tuned Input 
and output, provides 16dB of stable gain and 3dB noise 
figure. Features A GC point and various methods of inter­
connection to current rigs. Available for 28/50/70/144MHz 
(specify). PCB dimensions 1·5 x 1·7 Inches, DC supply 9-15 
volts. 
Price: kit £4.48 + V A T M& T £5.28 + VAT 

FREQUENCY STANDARD SD-11 CRYSTAL CALIBRATOR CC-10 WAVEMETER TC· 101 
Ptlce: £111.00 + VAT Price: £31.00 + VAT P1lco : W.70 + VAT 

FET CONVERT ER FS2/4 FET CONVERTER FC70 MUL TIVERTER MC3 

Price: 
£19.50 + VAT 

Of 

£17.50 + VAT 
lcsa case 

Prleo: 
£19.10 + VAT 

or 
£17.IO + VAT 

less case 

Prlco: 
£ 11 .50 + VAT 

plus "less c:aso" 
cost of each 

conYorte r 
Opllonal mains 

PSU-2 
£5.70 + VAT 

FM DETECTOR FMD·1 POWER SUPPLY 
MODULE PSM-1 

"' SPEECH PRO· 
CESSOR SP-1 

kit £ 6.90 + VAT 
M&TU.25 + VAT 

PHASE MODU· 
LATOR PM-1 

:;- ' . - . Spocif:.i Inter· 
medlale frequency 
In ranga 8SkHz· 
H MHz • 

Specify oulput 
voltage In ranoo 5· 
17 volts ± 5% 

~- . ~ -;.~ \_ ~' :, ,:' , . .._._., ... ~,~ 
Spnclf)' crystnl 
frequency .C~12MH~ 
~II £8.05 ~ VAT 

M&T £7.10 + VAT 

- ~ ' ' i:__ •' . -....: kll £7.80 + VAT 
M4T £9.20 + VAT 

kit £3.H + VAT 
M&T £5.ot + VAT 

As always, ready-made units guaran­
teed 1 year, parts and service 

NEW COMPONENT CATALOGUE 
(Issue 7) & EQUIPMENT CATALOGUE 
(Issue 3) NOW AVAILABLE Price 20p 

AGENTS : 
R. G. FAIRBAIRN G8HAX 
17 K lngsly n C•escent, Lo ndon, S Et9. Tel. 01-653 6306 
W . REES 
to Tudor Crescent, High Cross, Rogerstone, N ewport, 
Monmo ut h NPt 9BS 
A . PAUL, G3RJI 
14 Lamerton Road, llford, Essax . T el. 01-550 8798 
J . H. JONES, GW3TMP 
TMP Electronic S upplies, 
3 Bry n Clyd, Leeswood, Mold, Clwyd CH7 4RU 
T el. 035 287 848 

VAT Reg. No. 218 4215 82. Please add 8% VAT Equipment and kit prices Include carriage. Minimum 
on all orders including post and packing charges component order 50p. P&P 15p, free over £5 excl VAT 

43a CHIPSTEAD VALLEY ROAD, COULSDON, SURREY, CRJ lRB Tel: 01-668 7766 
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S OLID STATE Atlas-180 SINGLE S IDEBAND TRANSCEIVER 

Hot off the 'plane from sunny California! 
T his is the rig that really captures the 
imagination- take a look into the future of 
Amateur Radio with an A tlas-180. 
£260.00 (plus VAT) 

Sensational ATLAS-180 
Performance Speci fications that establish new standards in the amateur 
radio market. Value Engineering combined with craftsmanship pro­
duces the utmost in reliability. 

Enhance your signal AND your station with the 

PLANET 808 
Speech Processor ,.,.. 
not just a featureless box but first-class 
engineering and styling makes this unit an 
attractive and valuable addition to your station. 

(PLUS VAT OF £2.39 AND P/ P 75p) 

~ - LAST BUT NOT LEAST! 
~..,A lfl ALL MAJOR UNITS IN STOCK 

E LE CTR ONICS BY THIS PREMIER MANUFACTURER 

USED EQUIPMENT - MANY CHOICE ITEMS 
COLLINS - DRAKE - RACAL, Etc. 

PLUS SPECIAL OFFERS ON DISCONTINUED SOMMERKAMP AND TRIO MODELS 

AERIALS ROT A TORS ANCILLARY EQUIPMENT, Etc. 
SEE RECENT ADVERTISEMENTS OR GET OUR LA TEST LIST 

A COUPLE OF STAMPS (WE'LL PROVIDE THE ENVELOPE) WILL BRING YOU OUR LATEST USED 
EQUIPMENT LIST OR INDIV IDUAL INFORMATION ON SPECIFIC ITEMS- 18 PENCE BRINGS THE LATEST 

GLOSSY SWAN OR YAESU CATALOGUE (FULLY REFUNDABLE AGAINST EVENTUAL PURCHASE). 

Northern Agent- JOHN ROWLEY, G3KAE, Scarborough. T el : West Ayton 3039 
S cottish A gent- RON TURNER, GMSHXQ, Wlshaw. Tel : Wishaw 72172 

AMATEUR ELECTRONICS UK 
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GlLRB STEPHENS-JAMES LTD G3MCN 
70 Priory Road, Anfleld, Liverpool L4 lRZ Tel. 051-263 7829 

Ya•1u 
FT1018 Transceiver 
FT201 Tran1cetvor 
FTDX401 T rantcolver •• 
FRIOID Receiver 
FT200 Transceiver 
Fl.21008 Linear 
YC355 f,equency Counlor 
FT220 VHF TransctlYtr 
BELCOM 
Liner 2 VH~ Transceiver 
100 waH 2m linear 
H y..(ialn 
12A VO 1~15-20m Vert lea I 
1'AVT/WB 1-10 40m Vertical 
18AVT/ WB 10 10 eom Vt rtl cal 
8N86 81lun 
TH3MKI Trlbande r Beam 
M icrowave Module• (post freo) 
2. 7, •m Conveners. 1tete l.F. 
MMC144/20 LO Convortet 
432MH1 Converter 
432 Va1ector Trlpler 
144MH1 Dute Outpul pro.amp 
Swa.n 
700 CX Transceiver 
3008 T111.nscolvor 
1200 Llnoor Ampllnor 
MB80 Transcolvor 
SS·200A Tran1celver 
Tll-4HA 4 Elomont Tilbandor 
Ante nn• Rotators 
AR22R (poll Up) 
AROO ,. 65p 
ARCO ., 65p 
CDC.C 75p 
HAM 2 (POi l £ 1.00) 
Stolle Automat ic 
St ollo Multlmotlc 

£356.40 
£313.ZO 
£334.80 
CW.40 
£231.20 
£205.20 
£137.00 
£2t1.00 

£1Si.OO 
£172.00 

£21.IO 
£3U1 
£4SM 
£10.2S 
£97.74 

£16.4: 
£17.10 
£19.SS 
£11.10 
U.7Z 

£421.00 
£307.00 
£1n.oo 
£t1UO 
£531.00 
£135.00 

£29.10 
£27,00 
£32.40 
.£8.UO 
U7.20 
£33 .. Q 
£37.10 

Barlow W adley 
XCR30 Solld State Receiver • . 
TR801 FM Tuner 

Spacemark 
S.S. T.V. Monitor 
Microphone {post Free) 
Yacsu 844 Desk Microphone 
Yaesu 8'6 Hand Microphone .• 
Shure '201 Hand M icrophone •• 
Shure 4« Desk Microphone •• 
Shure 444T Desk Microphone 
Electro Voice 729 Desk 

JAY BEAM 

£1ZS.OO 
£17.15 

£140.40 

£19.IZ 
£1.30 
.£8.00 

£11.00 
£11.50 
£13.50 

Send SAE for latest catalogue: and price Hits ot 
beams. mast, clamps. otc tor 2.m, 4m, 10cm1. 
ATLAS 
180 Watt PEP Solld State Transcel'tler 20-4o.-80-160M 
12V DC operation £ZIO.OO 

G.Whio 
Full range ol the mo11 popular range ol antennas. Send 
SAE for Information 

K W Electronics 
KW20CX>E Transcelver 
KW20'2 Receiver •. 
KW204 Transmitter 
KW Linear Ampliner •• 
KW10l Matching Unll .. 
KW109 Metching Unit •. 
KW Monllorscope 
KW160M Antenna Match 
KW E-Z Molch .. 
KW Salun 
KW Antenna Switch 

Solld Sbte ModulH 
PA3 Oule. Mosfot Pro.Amp • , 
2m FET Pr•-A mp 
Europa Transvertor 

£313.61 
£2U.31 
£%73.71 
£111.11 

£74.31 
£17.12 
£9S.04 
£20.0S 
£2A.A1 
£3.4' 
£1.70 

£5.M 
£7.31 

£11.00 

ARAC 102 
MOSFET RECEIVER 
28-lOMHz 144-146MHz 

AM, FM, SSB 
llV DC OPERATION 

IDEAL FOR OSCAR 7 
TRACKING £87.30 <From • tocl<l 

ATAL ns 
TRANSMITTER 

144-146MHz AM-FM 8 watts 
£ 123.70 (Delivery April) 

Acc•ttOflet 
Twin Moler SWR Brldgo 
Slnglo Motor SWA: Bridge 
3• Coramlc ln1urator1 •. 
Dlpolo ''T" Pieces 
PL25D Pluga , • 40p 50259 Skis 
Cablo roducore 
300 &. 75 ohm twin feodor 
UR43 110 yd UR6l 40p yd 
Omoga Nol10 Brldgo TE702 
Om•o• Nol1t Bridge TE701 .. 
MorH Practice 01cllt1tort 
MF100 Audio Generator 

S econdhand Equlpm•ttt 

£11.20 
£UO 

210 
21p 
40p 
U p 

Ip yd 

£Z2,06 
£U.7S 
£2.75 

az.oo 

Eddytlono 770R Roeelver Ltl.00 
Eddystone 83017 Receiver .£350~00 
M1onum Soeoch comorusor for Drake TR4 or 

TX4 
Sommorkemp FR1008 Rx 
Heathkll 58200 L1near •• 
FTl5 DC PSU . • 
FR508 Receiver 
Heathkit 58300 Receiver 
Barlow Wadloy XCR .. 
KW202 Receiver 
Trio TSS10 Tmn1colvor 
IC21X7 & VFO Ttanscolvor 

£55.00 
as.oo 

£1ZS.OO 
£20.00 
£ 70.00 
£80.00 
£95.00 

£U5.00 
£160.00 
£16$.00 

S.A.E. with oil goncmsJ anquhles. Postage extra. 
CnHlaoe co111 b~ turnnoement. 
We aro In uroont need of good secondhand equipment. 
Wo Pt'IY 1po1 cinh. St11to prlco and full detnlls o1 
equipment you havo for sale. Collocliont and dellverles 
can be mado In some a1eas. Ins tant HP and credlt 
focllltlu ovo11ablo. Full after aalu eervlce on 111 
oqulpmont. Shop houra: 9.30 1111 1pm, 2.15 1111 6pm 
Helf Day Wodno1day 

MEMBER OF THE A.R.R.A. 

'Super@~CBCB@J' Soldering Iron 
The high-power, low-cost marvel with all these features: 

··--····-····----a::.-1 • 

1 Hui whre yoo wan1 It - 2 Pnttic•llY no rHiotH· 3 Works off 101 2·S to 6·3 4 Hand·onp switch tor COIO· 5 Compact 110· 1000) 
fan. Jso•c io under 1nu. Copptr biu ••d nil sapply. AC°' OC. pl111 con!-Jol. low corrtnl U9h1W1i1hl (32 oL) 
10 stts. tftment nsily replat1d. consusnpt1on. 

EGM SOLDERS LIMITED 3 United Road, Old Trafford, Manchester, M16 ORJ. T1l1phone: 061 672134 
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professionally 
canned from 

earto ear 
The OT 100 is only one of an extensive range of 
headphones manufactured by Beyer Dynamic, 
in use in studios throughout the world ..... 
setting a new sound standard. 

• Frequency Response: 30 -20,000 Hz 

• Output Level at 100 HZ and 1 mW: 11 0 db over 
2. 1Q·4 1, bar 

• Rated Input: appr. 600m V per cartridge 

• Peak Power Load: 1 W or 20V per cartridge 
• Impedance: 2 x 400Q(2 x 8, 2 x 100, 2 x 800, 

2 x 2,000 &!upon request) 

BE~ER D~NAMIC 
BEYER DYNAMIC (GB) LIMITED 
!Clair Road, Haywards Heath, Sussex. Tel: Haywards Heath 51003 
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NEWI Universal R.F. Speech Clipper 
INCREASES 'TALK POWER' ELIMINATES 'FLAT TOPPING' 
Easy to install - long battery life 
* Slmply connect In series with your microphone 

lead, Needs no Internal connections to your 
transmitter. Push-to-talk facllitles are retained, * Can glva Increased "punch" or "talk power" 
comparable to a times-ten power Increase, plus 
Improved speech characteristics * Ideal for SSB, AM, or FM. * Advanced circuit uses optimised combination 
of dlgltal and analogue techniques for 
long-term reliability and stability. * Seven Integrated circuits, one transistor, three 
diodes. 

DESCRIPTION : The Datang R.F. Clipper brings the unique 
benents of rt clfpplng to any conventional transmitter. It should 
not be confused with age-type speech compressors or af clippers. 
The Datong R.F. Clipper Is a complete closed-circuit ssh trans­
mitter and receiver. Amplitude clipping of the Internally generated 
ub signal (at 60kHz) greatly Increases the average-to-peak 
amplitude ratio of the speech Input signal. This Is achieved with­
out harmonic distortion. 
Price, Including delivery by parcel post, only £45 plus VAT. 
Add 43p for delivery by registered first class mall. 
Write or phone for full Information, Including a copy of the 
Installation and operating Instructions. 

DATONG ELECTRONICS LTD. 
tt MOOR PARK AVENUE • LEEDS LS& 4BT 

Telephone 0632·7'557t 

£45 +VAT 
See Au1ust Rad. Comm. for a re•iew of chis equipment 

LOW· I MPEOANCE MICROPHONE INPUTS 

To romovo any ml1underalandlngs we wl1h to point oul that the Oatono R.F. 
Cllpper ma1che1 perfecUy well Into tran1mlt1era such•• the LINER 2. TRIO 
TS100, PYE CAMBRIDGE. whlch have low lmpodenco microphones and low 
Impedance lnpula. In fact ft matches any commorclal mlctophone/transmlt· 
ter comblnallon whkh we know ol. 
Tho "'mlnl01u111 t•l9m1l lo1d"' ol 4K rofo111d 10 In our dDtl 1hoet applies only 
where a t11nsmltter requires the full 400mV pk.10-pk output from the cJlpper. 
Thia t1 llkely to a1l1e onlr with home·bultt eoulpmont. 

CW IS STILL VERY MUCH ALIVEI 
SAMSON ELECTRONIC KEYERS 
-the choice ot Ships and Coast S1.aUon1 tht wofld over. Two dUJeient 
models: 

£TM-2b T RANSISTORISED KEVER 
Davelop&d from lhe well·ntabllahtd ETM-.2. Ptln1od chcult. 11 transistor&, 
I dlodea. Ratio Conllol. S ingle paddle. Spted control, g..50 wpm. Sldelone 
osclllator. Almo1t·ln1udlblo aoaled reed rolay. G11y cue 4" x 2· x 6 ... 
Powered br tourZM9 mercury balterln avalleblo world-wide (Price lncludn 
b1ttttl11). Woll anoinoered keying lovor, fully 1dJu1t1ble gaps and t1n1lon1. 

ETM·2h -wllh make-brenk r13lay conlaclt, 
(Rallnga: IA, 4-00V. 30W mu.) 
Comploto with morcury batterlu, £34.11 
(or wllh penllte b1Uerle11 '32.73) 

ETM·2bS-wllh 1pdt changeover relay conlact1, 
(Rating•: O·SA, 250V, tow max.) 
Complete wllh mttcury batterlt1 £31..n 
(or with penllta beUtrlt1, Ql.30) 

ETM~b INTEGRATED CIRCUIT SQUEEZE-KEVER 
Printed circuit wUh 4 fCs end 13 1emlconductor1. Twin paddles. Constant 
3:1 ra.llo. Speed control. S.50 wpm, Ope,.lelTuno button. AC ma1n1 power 
1uoply. 110/220-2-'0V. Almo1Mneudlbte seated r1od rel1y. Grey case 4" x 2· 
x 6". The renowl'led SAMSON \eyJng lever movement w11h fully odJu1t1ble 
0101 i nd tonalons. Can be used either as 1n l1mblc modn 1Querze--keyor 
(chuectert made with tewer piddle movemantt-you can m•ko a 'C' with one 
1queeHl)-or as a normal elecl.ronlc: keyer. 
IETM-3b -with make·bro.ak: ralay conlact1. 

(Ratings: IA, >IOOV. 'J/JW mu). DUS 
E'TM4bS-wJth 1pdl changeover rela.y cont1ct1, 

(R1Unoo: 0·5A, 250V, tow mu>. £42.lf 

SPACEMARK LTD. 
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OR, IF YOU LIKE IT STRAIGHT 
JUNKER PRECISION HAND KEY 
A superblytnolneered 1t.ralghl ha.ndbyu1od for m1nyyea11by prof•sslonal1 
afloat and 11ho11. With thlt key y11u c.an•t htlo but Hnd good mo11e. 
Fret·1t1ndlno-U does not have to bt 1crow1d to lht op.er.ting desk. Good 
weight dlattlbutlon and larger ubbar feet atop It 1lldlno or rocking. Weight 
2Uba. Ftont and back contac\1 of preclou1 metal, with nne adJu1tment of 
contact oap1 by oostUve cllck·1too action. Ltvtt·acllon 1p1lno ten1lon 
adjustment. Spring p lgtall at keying arm pivots en1ures oood conlacL 
Insulated hying a.rm, moulded knob with tubbor 1nll-11lp Insert. S.w1y 
terminal block and cable clamp al rear. Koy•cllck nllar (L, C & R) built lnlo 
base. Raar·hlnged cover (wllh spnna catch) and othor matat parta flnl1hed 
In anroctlvo hammortono grey. Bau 110&: 31 .. W x 7J"'D. Overall htluht: 2i "'. 
£18.21 

BAUER KEYING PADDLE 
Single.paddle unit on a· x 2 .. bate 
tor home bullt El·Buos. AdJu1tablt 
gape ind ton1lon1. £5.n 

llmH T oroid• lor cw. RTTY. SSTV 
and other fllters. •tp each. 

ALL PRICES INCLUDE VAT 

ALL GOODS POSTPAID UK 

Sond 1t1mp for Catalogue RP6. 

THORNFIELD HOUSE, DELAMER ROAD, 
ALTRINCHAM, CHESHIRE 
(Tel: 081-928 8458) 
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Wdh ~Coram a:rlalogue,even 
the guarantee is guaranteed. 
Dorom is on entirely new 

way of buying electronic 
components. 

So, to succeed, it's got 
to hove something going for 
it, right? 

We agree with you. 
And where Dorom scores is in 
the security it gives the amateur 
buyer. 

We'll give you peace of 
mind three ways. 
No-quibble guarantee. 

Firstly, we guarantee lo 
replace any component which 
arrives faulty. Absolutely free 
of charge. 

And secondly, our 
guarantee is bocked by the 
biggest electronics distribution 
Group in Britain. 
7-dayservice. 

Thirdly, we guarantee 
·you'll hove your components 
within 7 days from our receipt 
of your orders. 

We' re so confident of our 
servicethotifwecon'tsupply 

RADIO COMMUNICATION February 1975 

lhepartyouwantwithin 7 days 
we'll give you on immediate 
refund. 

So you'll never get a 
tedious wait. 

You know just where you 
stand with Daram. 
All branded goods. 

All goods supplied by 
Dorom ore mode by big-name 
manufacturers. And they're 
all to monufocturer'sspecifi· 
cations. They're the best money 
can buy. 

In fad, Doram gives the 
amateur the sort of service only 
professionals hove enioyed 
before. 
Millions of components. 

All in all, we're big enough 
to offer you stocks of millions of 
components, on over 4,000 
product lines. 

All you do is buy the 
Dora m catalogue for 25p 
(that's a yearly reference book 
for the price of a pint of lager) 
and then toke your pick from 1t. 

Use the coupon now. 
Send todoyforthefirst-ever 
Dorom catalogue. It con toke 
a lot of worry out of amateur 
components buying. 

And for25p that's not 
bod, is it? 

r.-----t I ENCLOSE 2Sp~ PLEASE 

I SEND ME THE NEW DO RAM I 
CATALOGUE. 

I Nome I 
I Address.--. ·· I 
1--------·--·---1 

I
I Dorom Electronics Umited, '1 

POBoxTR8, 
Wellington Rood Industrial Estole, I Wellington Bridge. Leeds LSl2 2UF. , 

I 
*This will be refunded on orders 

1 of £5 !less VATI or more received 
by vs before Morch 31st, l975. 

! DOrAl!l! ------
H 7 



TELECOMMUNICATIONS 
INTERNATIONAL AGENCY LTD. 
lrtcktnllurst studios. FlllMnla ROid, Brocktnllurst, Haab. 

TtL Brocktnllurst 2211, 3434, 3430. 

COURIER TRADEMAN Portapac:lo. TX and RX aircraft band, S channel, Inc. 
urrlag• m.to 
NEW RADIO TELEP"ONES. FM or Am. Hloh. low and Marino band1. 

Catalogue on requotL 
UHER z Add on ampllner modulo compd1lng or 40 watt• PEP ampllfler and 
preamp for the RX. Ellitremely 1lmple to u10 with any llnar2. but could be ea1lly 
adapted for u1e with any TX RX "Quiring more power and better Hn•lttvlty. 
With RX Pt••mP £47..U ca rriage £1.00 
Without RX preamp iA0.10 carriage Lt.00 

VALVES 
OOV0310A CUO ECC SS 4'p 
ECC 93 Mp EL 85 JSp 
KT66 U.IO EL33 ISp 
EAC t1 cu• EZ 80 ZSp 
ECF S2 Sip ECC at ZZp 
EF 81 33p KT n CUe 
~M ~ RM ~ 
E 80 Cf 40p Painton 5 way plugs Up 
5 pin typo B din pluo1 t4p 5 pin type B din toclcett Ip 
LOUDSPEAKER Miniature 1i' 3 ohm. New £1.50 poat1oe BP 
ELAC S • 3 at a ohm elllpUeal Now 75p .. 
HAND SETS New SG Brown handaota UM cartJaoe &Sp 
"AND PORTA.S LES Couor typo CC2/8 Mk2. VHF W1lkl1 Trotkle1 Hloh Band 
FM ao.oo + carr. 

TRANSISTORS 
PT • 17eD '4W a .oo AF239 Hp 
PT417eC20W U.23 DCeo ltp 

PT • 176810W Up oc" ltp 

PY 4174A3W '5p OC75 tsp 
ocas ZSp 

2N "275W '7p OC200 ltp 
ME 1001 ltp 1N91 ZSp 
2N 5180 '8p V100 ISp 

2N2MOA tsp ACY22 t4p 
BF116 Hp ACY20 ltp 
BSX28 I Op OA200 •P 
BC 108 I Op AC128 I p 
OA10 tip DA '7 fp 
ASZ2L ISP OAZ200 Mp 
OAZ 207 )Op CA 3011 112p 
PT 8128 £t•.eo PT•5" a.u 

c.aul101 on tran111tort 5p 
25 way cable Up oar foot. Carriage Sp per toot. 

NEW STUD UHF P OWER DEVICES 
TJA es 400MHz: 1 watt out.put 70p carrl101 Sp 
TIA 78 400MHr 9 watt outpul £1.17 ca1ri1ge 5p 

MC MURCO RED RANGE 
2A way plug1 60p F & E pluoa 4Sp 
32 way 1ockett 50p 12V 2·2 lamp• MCC 6'3 ltp for 10 
32 way pluo1 50p B·5V ·3 lamps MCC IOp for 10 
ULTRA FM & AM BASE 8TATION.121kHz type approved In extremely oood 
condition. In worililng order. complete with detk controller £61.00 ca.rr • .£1.00 
XTAL OVENS Calhodeon reduced price "P carriage 5p 
RELAYS. Maine contact heavy duty 12V coll. 75p cenlage 10p 
DESK MICROPHONE kite Including 200 ohm lnur1 £1.IO carrl•o• 20p 

SGB CLASSIC Ultra modern moblfe microphone dynamic £7.00 carr. 20p 
Stand to convert to ba.e untt ~00 
NEW MURPHY PSU 1tablllud 12·5V DC at 10 1mp1 iEZl.IS carrl•o• 45p 
RELAYS 24V octal 2 P 2W '5p carriage 5p 

SG BROWN MICROP"ONE 1toraoo unite new '5p carrlaoe 5p 
SG BROWN fist mlcroohone. Dynamic 300 ohm1 .U.50 carrl•o• tOp 

SG SROWN DIPLOMAT 300 ohm headsot and 300 ohm microphone 
1:7.50 COITllOO 20p 

SG BROWN DIPLOMAT hoad 1ot22 ohm• wllh 22 ohma microphone com­
p1ete with din plug £5.50 II c.arrl1ge 20P 
VOLUME CONT ROL SOX with Jack aockot 160 ohm Sfp 
PBX OPERATORS PACIFIC HEAD SETS 100ohma microphone 3k ohm1. 
Complete with e&1pfece auembly kit. £1.50 ea e11rrl1g1 20p 
STEREO HEADSET 8 ohms+ 8 ohm1 '5.00 earrl10• 20p 

S CHOMANDL frequeney counte r. Sllght attention needed 
£n.oo canlaoe extt1 

MV·UV CONVERTERS £14.1$ ca1Tlaoo SOp 
SGS PACIFIC•e400/53kohm1 mlc + 150ohm RX 1:7.50 earrl100 20p 
SGS DIPLOMATHEA DSET68ohm mlc + !!Ok ohm RX 1:7.50 carrl10120p 
SGS "EADSET ONLY 250 ohm + 250ohm 1orle1 75p canl•o• 20p 
SGS "EADSET ONLY 22ohm + 22 ohm 75p canl101 20p 
SGS "EADSET ONLY 50k ohm1 75p carriage 20p 
SGS " EADSET SN eoo ohma total 50p carrl•o• 20p 

S UB.IECT TO EQUIPMENT BEING UNSOLD. All ptltH exclude VAT. 
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ambit international 
Ambit specializes In llnear technology, T OKO Coils, fllters and 
Inductors. And we know more about the devices we sell than any 
other retailer of electronic components-being actlvely Involved with 
design and development In consumer and communications applJ. 
cations. 
Our new style catalogue Is 11 folder with a series of loose leaf data 
sheets, that provide up to the minute data and Ideas on a whole 
range of devices. So from one source, you can gather Information 
and Ideas from all manufacturers Involved In the business of wire· 
less-<:onsumer or communications. The first Issue of data sheets 
cost 30p, and the folder costs 15p all Inclusive. The charges are 
now refundable against purchases-details with the new style 
folder. 

Items Included are: 
TOKO Ceramic filters. 6 or SkHz @ 470kHz 45p 
CFS10·7 WBFM 10·7MHz ceramic filters 40p 
AM IFTs Z7p FM IFTs 30p 

Linear ICa : 
NE560/1/2/3 £3.19 LM380N £1.00 TBA651 £1.11 
NE565A £2.75 LM381N £US CA3089E £1.M 
NE566V £2.10 TBA810S £1.50 MC1310P £2.70 
NE567V £2.75 ICL8038 £3.10 SN76660N 7Sp 
LM809K £2.05 CA3123E £1.40 
Plus applications boards, modules and items for the radio com· 
munlcatlon enthusiast concerned with modern technology. 

PRICES EXCLUDE VAT. PP 15p below £5. Orders over £5 poat 
free. 

Send to: 
37 HIGH STREET, BRENTWOOD, ESSEX. CM14 4RH 

DEPTRCN 
T e l. 218029 Telex 1195114 

C & C ELECTRONICS 
CRYSTAL S-MAIL ORDER ONLY 

Fundamental crystals 50ppm (o-60 C) or 30ppm (ambient, 4-21MHz. In 
HC6/U, HC18/U. HC25/U '2.93 

Ovortone crystftils 50ppm (0""60 C) or 30ppm (amblont), 21-105MH~ In 
HC6/U, HCt8/U, HC25/U £.US 
Normal dollvory tlmo within 5 weclct. Crysta.la !la ted below, Ptlco £2.25 

70·260MHz 
US-OOOMHi 
U5·125MHz R5 
1(5•t50MHz R6 
145·17~MHz Rl 
145·500MHz 520 
145-525MHz 521 
1•5·550MHz 522 
1•5·575MHz 523 
433·200MHz 

10·260MHz 
145·000MHz 
1•5·725MHz RS 
1'5'750MHz R6 
1•5·775MHz R7 
1•5-SOOMHz 520 
t•5·525MHz 521 
t45·550MHz 522 
U5·575MHz 523 

TX CRYSTALS 
8·7B2SOMH1 
• ·02mMHz 
4-tl3125MHz 
• ·03194MHz 
•·O~MHz 
• ·04t66MHz 
• ·04238MHz 
•·04306MHz 
• ·04376MHz 
8·02222MHz 

RX CRYSTALS 
29·78000MHi 
'4·76666MHz 
•5·00833MHz 
•s·Ot666MHz 
•5·02500MHz 
'4·93333MHz 
'4·94t66MHz 
'4·95000MHz 
« ·9583,'!MHi 

8·05555MHz 
8·06250MHz 
8-06389MHz 
8·06528MHz 
B·08333MHz 
B-72MHz 
8·08611MH1 
8-06160MHz 

10·3246'MHz 
10·316'3MH1 
10·3782tMHz 
10.38000MHz 
10.38038MHz 
10.362t4MHz 
10·36393MH1 
10·36S71MHz 

Note: All the above crntar1 ato In HCG/U. 10MHz crystal a 1ultable for 
Storno Vi1counl. 

C·ONVERTER CRYSTALS IN HCll/U 
14' to 28 38·66686MHz '32 to 2810t-OOOMHi I« to' 70·0000MHz 

C-onverter cry1lo.ls ato 30ppm. Price U.IO 
10% dtacount on orders of S or more crystals. Add 10p for po111 and 
packing on order• under £12. Cry1tol11upplled to any specification for PMR 
marine or mUHary ueo otc. Slate equlpment/1poclncatlon when enqulrlng. 
Please Hnd a.a.o. with all onqulrle1. Rapid dellvory aorvlce 11 avallable. 

Information 1upp1Jed on request. 

C & C ELECTRONICS 
(Olpl C), 18 WEST PARK, LONDON 8E9 4RQ 
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FAST 
MAIL ORDER 

SERVICE WATERS & STANTON ELECTRONICS 
A NEW RECEIVER 

FOR £14.58 ! 
TECHNICAL ASSOCIATES 

ADVANCED AUDIO COMPRESSOR 
.. 

MFJ ( USA) NEW RECEIVER ACCESSORY 
SUPER SSB AUDIO FILTER SBF-lBX 

FOR THE MAN WHO TAKES A PRIDE IN 
HIS SIGNAL 

Improves performance of any recolvor 
Oraslicaliy reduces ORM 
Lifts the woakcsl of slgnals cul of tho QRM 
4 switched solectMty positions 
S.e.lect low-pass plus. 2·51<Ht. 2-00kHt nnd 1·SkHt 

NO OTHER UNIT (AT ANY PRICE!) OFFERS 
ALL THESE FEATURES: 

Simply plug Into headQhone sockel or ncross speaker tormlnnl s 
Allernallvely wire II Into the audio amp 

High talk powet • As oftectlvo as a llnear • A s oflecllve and as polonl u 
currently available RF clippers • Less than half tho price ol Its compelltora • 
Less than 1 Y. distortion • Up lo 26d9 compression • Variable noise oate lo 
1uppross room ond fon nolso • Variable decay lime • Variable compression 
conlrol • H transistors. Contalni 4 le units 

No Insertion loss 
Can be connected In series wllh MfJ CW nltor 
This Is tho fllt<H unlt that has hit tho Amorlcan markot rn a bi g way and II It solla 
as weU ns the famous MFJ CW unit our lnit hd stocks will be snapped up pretty 
qutckly. Don't be disappointed-order yours today, .£1'.58 

Don'l lellhe price lool you, This lsn auperbploceol engineering ualng odvnnced 
compression 1edmlques but offered al a price that Is wilhln the pocket ot all 
amateurs. We have tosted this unit thoroughly on tho bands end quite honestly 
lts performance Is nothing short of emazingt We connot fault It in ony way 
except Its price-It's too low! All this for £22.68 or with Shure"' mlc :£34.50 

YAESU SWAN ATLAS TRIO MINIPRODUCTS J AYBEAM MFJ SHURE 

S I MPLY PICK UP THE TELEPHONE AND QUOTE YOUR BARCLAYCARD OR ACCESS No.- DESPATCH SAME DAVI 

MFJ PRODUCTS (USA) 
CWF·2BX cw oudlo filter •• 
SBF-2BX now ssb audlo fllter 
CMOS oloctronlc koyer . . . • 
QRP Tx·40m. £'12.42 matching vfo 
100 BX-100/50/2.lkH< calibrator 
CWF-3 modulo 

£13.95 
.£14.58 
£21.06 
£12.42 
£11.50 
£5.00 

MINI-PRODUCT S "Mlnl·B•>m<" (MkWl 
H0-1 hybrid quod 10-15-20 . • £54.00 
824 2 el ement yRgl • • £42.12 
C4 10.-1 s-20 vertical • • £2.4.30 
RK3 reOector kit for 824 £27.00 
M ICROWAVE MODULES 
New! 70cm tnmsverte r . . 
2m con\IOrttlr$ 2-4/4-eJ28·30 •. 
70cm converters 28·30 
2m pre amp • • • • 
1,296 converter 28-30 . • . . 
2rn converter 28-30 116MHz o/ p 
4m convorteor 28·28·7 •• 

SOLID STATE MODULES 
4m ot 2m Europa tnanS)lcrtcr(B) 

Loss valves • . . • . . 
2m converters 2"'4J4-6/28·30 • • 
70cm converter 144 IF 
2m pre amp £9.72 PA3 
70cm pro On1P •• 

S HURE MI CS Cnole our low prices I) .• 
201 £6.00 444 •. 
S PEECH PROCESSORS 
New T echnical Associates model 
OX engineering for TR3TTR4 
Magnum Six (the Rolls·Royce) 

£67.00 
.£16.CZ 
.£11.55 
£9.72 

£25.tz 
£17.60 
£16.42 

£88.00 
£74.00 
.£1F.ZO 
£16.20 
£5.94 
£9.72 

£13.95 

£22.61 
£45.00 

P.O.A. 

B A RCL,,,YCARD 

JAYBEAM VHF ANTENNAS 
4 metrall 
4 elemenl yagl £7.34 

2 meholl (50 or 75 ohm) 
5Y/2M yagl .£U4 8Y/2M ynu1 £6.05 
10Y/ 2M yogi .£11.88 5XY/2M crossed .. £1.88 
8XY/2M 10XY/2M crossed £15.23 

crossed .£11,03 D8/2M 1101 £11.2.4 
05/iMslol £1.56 X0/2M X dlpole .. £6.21 
UGP/2M G HMl2M holo £2.31 

pl;,no .• £4.48 H012M hslo £2.00 
PBM 14/2M £18.25 

70cms 
08/70cm slot £9.72 PBM18/70cm £11.n 
MBM46/70cm £13.07 MBM68/70cm £17.39 
12XYl70cm .£18.04 

Send S.A.E for full rrJnge 

ROTATORS 
AR30 £27.00: AR40 £32.4•: CD44 £64.80; S1ollo 
2010 £33.48: S1olle 2030 £37.80: 5 core coble 18p por 
yard 

MOBILE ANTENNAS 
G-Whlps trlbonder 10-15·20 
Mulllmobllo 10-15-20 .. 
Flexlwhlp basic 10m .• 
Bascmount £2..00 Extra colls 
Ant onna Spoclallsts vhl antennas; 

£13.21 
£15.44 
£10.26 
£4.43 

4m lwavo £3.94 2m i wave.. £2.59 
2m 1 wavo £8.65 Deluxe 2M C wave £17.ZI 
Jaybenm l wave whip £7.50 

S.A.E. WITH ALL ENQUIRIES PLEASE 

ACC ESS HIRE PURCHASE 

YAESU (prices ex val) 
FT101 B . . £330.00 SPI01 B . • 
FT201 £290.00 FR101 S • . 
FT200 £170.00 SP200 
FT224 £130.00 FP2 AC ,, 
FT2 Auto £155.00 Y0100 
YC355 • • £104.00 

TRIO 
QR666 receiver 160 to 10m plus general 

covorn_gc. 230V AC or 12V OC . • 
Atlas 180 

SWAN 
700 cw transceiver plus psu 
700cx/ss 16 transceiVet plus pau 
Remote vro 
Vol unll 

2mSSB 
Llnor 2 transcel'ler . . 

STATION ACCESSORIES 

£13.110 
£245.00 
£4'.00 
£38.00 
£93.00 

£144.00 
£%15..40 

£395.00 
£435.00 
£91.00 
£25.00 

£156.00 

Headphones 8 ohm • • £2.15 
SWR mote rs 150 to 2m £6.20 
SWR meter/powe.r motor, dual motors 160 

10 2m • • . . . • . . • . £11-50 
50 ohm co•x 1lp yd, 75 ohm UHF Up yd, 300 ohm 
feeder Ip yd, Insulators 12p, High powct Wlohtrap9 
£4.60 pair, Pl259 plugs 42p. Bellino Lo• 12p 
HP3A TV lnte rlerencc filter £2.16 
Hln forrlle rlng5 . • 23p each 

NI-CAN BATTERIES 
HP2 £3.20 HP11 £2.20 HP7 £1.30 

TRADE-IN• 

HOCKLEY AUDIO SPA ROAD HOCKLEY ESSEX 
PRICES INCLUDE VAT E~rly closing W EDNESDAY Tel: 03-704 6835 
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QM?O PBOBlJCTS 
IT'S EXPERIENCE THAT COUNTS 

FOR OVER A YEAR WE HAVE BEEN OFFERING YOU 21/'32MHz 
TRANSVERTERS. W E H AVE THE EXPERIENCE. WHY NOT TRY 
OS CAR 11 WE CAN OFFER YOU EQUIPMENT S UITABLE FOR USE 
ON BOTH MODES A and B THROUGH OSCAR 7. 

2:1/432MHz TRANSVERTER: A tully 1olld atate transmit and receive con· 
verter In a tlng1t C)ackogo operollng from t2V. Atlractlvely styled with Rf 
oulpul met or, Lto•1 lndlcotlng t ransmit and tecelvo •tales. 2 RF stages pre-­
ceedlng • mo1t1t miler. The transmit aide Is olJonetd for maximum output and 
llne1tltvtooeth1twlth mlnlmum 1purlou111gna11. t2:watt5 PEP output under 
llnear condlllona. £A.OD. Thia tran1vartar 11 tully compatlbte wllh our 
llnear ampllner. Uta It flied, mobile or portoble. 

432MH1 LINEAR AMPLIFIER: Allrocll .. 1~ 11yt<>d linear ompllfler which 
whan u1od In confuncllon wHh our 28/432MH1 transvorter can provide up to 
.OWalla output. Opora1e1 ftom SV AC 11nd up to 1000V DC. E.21.00. 

2111'4MHz TRANSVE.RTER: A high power 2m transverter for use with 
your ell11lng 11b transceiver. * Choatl1 conttructlon randorlnu 1tronoth and mechanlcat 5tnbltlly * Ceblnot mauuru 01· x 5· ~ 5• (appro1) * Cabinet la of porforalod mota1 all round lhu1 allowing an uninterrupted 

1uoply ol cooling air * Hybrid tolld 1tate/vl'llY0 circuitry * Rocolvo convortor u101 TWO RF t taoo1 (FET' S) end a MOSFET mixer. 
Gain • 30dB, N.F . ... 3dB. Two 1.F. ouloul1 for tnmscolvo and 1ptlt fre .. 
quency working * Internal matter 01cl111tor 11 tener reoulatod using a control transistor 
network 101 lncreued 1tabllUy 

* Antenna chanoe ovor relay bullt In * 200 Watts Input (SO"' output efticlency) 

Front panel cont•ln1, lndlc.ator light, PA curtent. mixer, buffer and PA 
conhol1. Aear panol cont• Jna, Antenna socket (50239) bias adjust control. 
2 x 1.F. output 1oc,Jliet1 and ~MHz Input aocll:ot. All drive swllchlno and 
power drawn hom your e1l1t1no 11b transcei ver. 

NB This tran1verter O?OrotOI with transcelvera using erther 12-&V or 6-3V 
heater rollo ot NO EXTRA COST ..• QS.00. 

21/t44MHz SOLI D STATE TRANSVERTER: A fully 1olld sloletransmll/ 
receive tranaverter. !2V negative earth operallon. Rf maier, LED's to Indicate 
t rantmlt/rocelvo atato, nntenna c/o relay Included, SW o ep outoul. Ou1l l.F. 
outputs Mo1fot rocelvo convortor. Ope11tee trom your exi11lno nb trans· 
ceiver. IDEAL FOR THE QRP MEN or for driving a llncar ampliOer. £37.00 • 
PSU s ultablo for u10 wllh tho above tranavortor. attracllvel)" styled and 
malchlno cabinet ••. £15.00. 

MINIVERTERS: A ''1cnlod down'' vor1lon of tho transmit sections of our 
hlohly succou ful tranavortora. Avallabla aa 28/70MHz (350mW ofp) 28/t« 
(200mW o/p) and 28/432MH' (80rnW o/p). Thoeo units oflor a convenient ond 
l neapon1lvo "hoart" for your VHF/UHF 1tatlon. All unite havo 011clllator 
outputs to drtvo 01tern1111 rocolvo converttua . .£25,00. 

ALL QM70 UNITS CARRY A t2 MONTHS GUA RANTEE. PRICES 
INCLUDE CARRIAGE. 

SEND LARGE SAE FOR FULL DETAILED LITER.ATURE OF A LL 
OUR UNITS. 

QM70 PRODUCTS, 10 PILGRIM ROAD, DROITWICH, WORCESTERSHIRE WR9 8QA 
Agent: Chris Goadby, 58 Savill Road, Llndfleld, Haywards Heath, Sussex. 

AMATEUR RADIO CHAS. H. YOUNG LTD. 
ozt -231 113 5 G3VFV 170/172 CORPORATION STREET BIRMINGHAM 84 6UD 

MICROWAVE MODULES 

70MH1 Converte11 28-28·7MH1 IF 
u•MH1 Converters (Salelllto Band) 

28-30MH1 I F 
t 44MHz Convertefl 2~MH1 IF 
144MH1 Convert•ra 4-6MH1 IF 

lttl.U 

t44MH1 Converter• 28-30MHz IF 
t44MH• ConvtrteN 28-30 IF wllh 11eMH1 

£tt.U 
£H.U 
£H.U 
£H.U 

output 
432MHz Convertera 28-30MHz IF 
4l2MH1 Convertera 144-146MH1 lf 
t2MM H1 Conveners 28-30MH1 IF 
t2MMH• Convertefl 144-U&MHz IF 
43ZMH1 V&ractot Ttlpler• 
t 2llMH1. Vatactor Trlpler• 
144MHz PrHmp (2 OUIPult) 

OTHER IF'S TO ORDER 

All above po11 troe. 

SOLID STATE MODULES 

t44MHz Conv1rte11 WMHz IF 
144MHz Converter& 28-30MH1 IF 
'32.MH1 Con\fertera lo&4-1'6MH1 IF 
t 44MHz Preamp In c•t• 
H4MH:r PHamp PA:S for equip, 

MICROPHONES 

8hure211 
Shu.re"' 

• Midland A1ents: 

£17.H 
oEH.55 
£tt.5S 
£25.12 
£25.H 
oEtUO 
Ul.00 
0 .7Z 

P4P 
£11.20 ISOp 
£11.20 ISOp 
£ t l.2t ISOp 

C7.3a 50p 
£5.M 25p 

U.IO '°" £ti.SO ISOp 

for EDDYS TONE, .IOSTYKITS, 
AMTRON KITS, .I. BEAM, 
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WE SPECIALISE IN THE SERVICE OF 
EDDYSTONE RECEIV ERS A ND CAN ACCEPT 
MOST MAKES OF COMMERCI ALLY MADE 
COMMUNICATION EQUIPMENT 
WE ARE ALSO INTERESTED tN PURCtlAS· 
ING GOOD QUALITY UNMODI FI ED BECOND· 
HAND EQUIPMENT 

EDDYSTONIE p 4 P 
ECtO M kll £165.00 t!l 
ECIO A.2/ t M arine Jro-ISOOt.Hi. 

H-30MH1 and 2!82t.Hz £230.00 £2 
nou E1 dom. u new. UO..ISOOMHz 

om/Im £500.00 £4 
A ctive Aerial LP1506 10l<H1-30MH1 £28.40 75p 
H .. dphonu LP330t (poddod) 4000 £tUS 75p 
Hndphonn LP32A~ (600n) o£t2.ff 75p 
Slldo rule gH1ed dlat Type 898 £t5,71 75p 
D leca1t Boxes Various 1J1u In • lotk. 

KW 
KWTrap1wllhAT 
KW Z MATCH 
KWt03 52Sl 
KW Bolun SOJ7Sn 1:1 
KW Ant S W 3 way 

£7.M ISOp 
£25.H ti 
£17.21 £1 
£1.24 30p 
CS.40 30p 

MULTI-STOREY CAR PARK 
at rear Of shop 

HO C.O.D. PLEASE PlllNT YOUll NA.Ml 
AND ADDRESS. YOU MAY OllDEll GOODS 
BY PHONE A ND PAY BY ACCESS 011 BAll­
CLAY. Enqulri.. ~E. pleu e. 

ftrlc•• lndude VAT and are 1ubJect to ctiano• 
wltlto.t •oU..-. 

AERI ALS AND AERIAL EQUIPMENT p&p 

8antex } wavo 2m fibre 01111 £1.0I o40p 

JAY BEAM 
2m Halo (head only) £2.00 • Op 
2m Halo (wllh mast) £2.31 o40p 
5 oto 2"' beam £U4 £1 
8 DIG 2m beam £6.05 £1 
to olo '2m boom oEff .88 £1 
14 olo 2m boam £18.25 £1 
& elo 2m c1011od bonm QM £1 
a olo 2m cro11od bonm £11 .02 £t 
5 ovor 5 olo 2m cro11ed bonm Q.55 £t 
8 ovor 8 ole 2m cro11od beam £11.:14 £1 
4 ale 4m beam £7.:14 £t 
t8 alo 70cm beam otff.n £1 
4& ole '10cm boam £13.0T £1 

Low Lou SUl Coax per yd .. p ISOp 
Low L OH nn Coax por yd 2tp soo 
Twin Feed 300n per yd 4p 30p 
T win Feed 3COn 1t0 yd. drum £1.80 75p 
1 .. wg h /d Copper w ir• 140 ft. £1.30 ISOp 
Raymut tna 3" rlbbtd 20p IOp 
Raymut AT (cent.re Tl I ns 20p 10p 
SWRSO & WR/P OWER ottt.tO 50p 
FSI Field Sbenglh Meter £1.&a 30p 
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SOLID STATE MODULES 83 Woodhead Road, Solid, Lockwood, 
Huddersfield, HD4 &ER Phone ......_., 

llUIBElt OF THI A .It.It.A. 

MANUFACTURERS OF VHF AND UHF RECEIVE AND TRANSMIT CONVERTERS 
AND PRE-AMPLIFIERS FOR THE AMATEUR AND PROFESSIONAL 

EUROPA B IO METRE TO 2 METRE (OR C METRE) RECEIVE ANO 
TRAN SMIT CONVERTER- EX STOCK 
Thi• I•• Eu1op1 8 looklno al you and •Europa B looklno away r1om you. A• 
you c.en seethe back panel ls ea Pt•llY aa lh• lront panel and ctte Inside has 
had Jut1 H much care put Into ti. 

If you have any doubt• about the Europa ploau read the equipment review In 
lhe Jonuuy 1915 R1.dlo Commutrl t1Uon. 

Wo have now Introduced the Eutopa 8. The Improvements Include: * New front panol design. * ROUND ~nob1 "Ol Intl". * lntornn1 aerie! change ovor rola)'. * S0259 aerial socket. 10 you con fit thick co·H. * 10 tlmos moro accurate frequency and moro s lnblo o sclllolor c rvst.eJ. * No lncrcaso In price! 

Tho Europa mn1<ce sen sol For tho cost ot tho Europn n.nd e 28-30MHz. t rans· 
colver or tnm1mltlor-rocolver c;ornblnullon, you oat: * Coverago ol the HF ooar. * Highes12mou o 1ran1mll power avalh1blo. Up to 200W Input. Adcquale 

tor ullable Oacar comn1L1nlett.l lon. * Highest rocolvo 1on11tMty ftvallob1o. 2d8 nolao nguro. * EJ:lremolv hlgh 11ablUty and cloan oulpul apoctrum. * Vary well 01labll1hod and highly rollablo bulc d1t1lgn. * 2 metre or 4 metro version-on lho shalt. * Low price: £11.00 complete, £74.00 lcn volves-val11ea required are 2 ofl 
OOV03110. 1 ofl OOVOIS/40A. Additional 12·6V tran.1formor tor use with 
8·4V AC heatOI Yaoau oqulpmont(fT40l1 etc) £l.2A or fn a c.asoto match 
tho Europa. £8.37. 

2 METRE OR' METRE DUAL GATE MOSFET CONVERTERS b 1tock 
THE S ENTINEL 2 OR 4 METRE CONVERT ERS-AL.L l . F.'1 FROM 
STOCK * Nolie floure-2dB. Galn-30dB. * 1.F.'a 2~MH1 and U MHt double conversion for gene ral coverage 

recel vera:. * l.F. 28-30MHz. lor amateur band r1colvers. * Olher l.f .•o: t-11MHz. 1'-16MHz, 111-20MHz, 2"46MHz. * 4 mecro l.f,: 2.a--28·7MHz.. * Size: 21· Y 3• )t 1l" oacept lht 2_..MHz and 4-GMHz. which aro 4 .. lono. * Price only £11.20. 

RADIO COMMUNICATION February 1975 

T HE SENTI NEL 2 METRE CON VERTER KIT. 21-SOMHz- Ex 1lock 
Very few "come·bt1ck1'• on our kll, 1hu1 connrmlno the relfablllty and 
stablllty of tho design. 
The kit•• 1uppll1d with lhe printed chcult board drllled and all coll• mounted 
to make asumbly 10 1lmple. All components. metalwotk, nula and bolt• 
etc aupplled. Performance dote 11tho11m1 11 our Sontlnel 11.J1d Sontlnel X 
converters. Pt!ce: .£t1.oo. 

THE SEN TINEL MF DUAL GATE MOS FET 2 METRE TO MEDIUM 
W/l,VE CONVERTER- EX STOCK 
Receivea 2 mot101 on a conYonllonat MW BC rocelvor, very good used with a 
car radio. l.F. ou·1put of O·SMHz tor 144-5 and 145-GMHz In two awltched 
bands. Sl10: a· >11 tf• front panol. 4'" do op. Price: £20.2S. 

SM70 70CM CONVERTER b otock * l .F. OUIPUI 144- t<t6MH1. Nolaa ngure 3·5d8 . Gain 30d8. * By ualng an l .F. of 2 metros wo con produce lhlt high porformance unit 
for only itll.20. 

EUROPA 70CM 2WOMHz RECEIVE CONVERTER Ex 1tock 
Thia compleloly now receive converter It called• Eufopa con"Jerte rbecauae 
It wlll plug Into our Europa 70cm tran1mll conv1rtor which wlll b• a11ellable 
In a monlh or 10. Tho 01clll•tor ch•ln In th• converter wlll drl"Je the Europa 
transmll convenor. * The two FET RF ttaoea ire b11ed on out alrHdy aucce11fuJ SM71 70cm 

pre-ampllner. * The mlur al10 uaea en FET. * The oscillator chain 111na with a t01MHz cry1t1I. * Noise noure 3·$d8. Geln 30dB. * Size: 21" < c• x tf", * Price ot thlt e•tremely high oorformanc.1 unit, £20.5%.. 

EUROPA lOCM TRANSMIT CONVERTER 
Oe.1aned Uke our Eu1op1 2 motto un1t to have 1uMclent power tor otelllle 
communication. 70W Input Hybrid dulgn elmllar to the Europa 8. S ize: 
o· x 1 · hone panel. 12· deep. 

Jofn 11verel t OOO other pr .. amp UHt._PRE· AMPLIFIERS FOR 2 
METRES & 70CMS Ex 1lock 
Some other h equencl11 •~·atock e.g. 11t elllte end marina band. Other 
frequenclea on ahort dellvery. 

SENTINEL LOW NOISE FET PRE.AMPLIFIER--u •lock 
If you w11nt Iha ultlmnlo In 2 metro aonalllvlty: 

* Bullt In a bo• which malchu our conver1or1. * hilDJated aupply llnoa mftlce 11 compaHblo with 1rny oidsllng supply 
polarlty. * Low riolso nou10-1d8. Galn- 18d8. * High ulocttvlty tunod chcult1. Prlco £7.ll. 

THE PAl DUAL GATE MOSFET PRE·AMPLIFIER- h Stock * Small (about ono cubic Inch) prlntod circuit bol\td pto-ampllner devel· 
oped to nt ln1ldo trnn1col11e r1 whoro It can bo wired Into tho receiver 
aorlal lead after tho c/o rolav. * Low noise flguro-2d8 . Galn-18dB. Prlce: £5.N. 

SM 71 70CM PRE·AMPLIFIER- Ex • l ock 
A sclcctod 2 atage FET ampllner. 

* Noise noure 3·5dB. Gain 18d8. * Size: 21· • 4• x w. Price £1.72. 

Otherftema(oleaae nolt pdc11 lnelud1 VAT) Swan 700. NEW. "26. Atlas 
180 NEW. £270. FTtOt MK 11 with 160 metrea, £210. FT10t MK Ill with new 
N.B. olc. ato. Cf'l1Lols: 15·5MHz, HC6U, 12. 39•1MHz, 12. 38·666MHz, 12. 

All I he prlc.ea lnc.lude VAT(IU) and Btltlah laJ11datlvary. WeHport good& 
dally ao 1hla Is no problem. W• an olve Hm1 da1 C.O.O. scuvlce (£.SO 
limit). AU out p1oduc1a eany 1 12 month auaran111. II you have any doubts, 
ring orwrHetor 111f1tance. We carry many oopul., convenor• and pre...ampa 
tor Satellite band etc. In 11oc~. oth1rlroQuenclH on a.hortdellvery. G3MXG 
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IC-22 All luturc IC·22s oro fitted with tho 
followlng frequencies: 145·00. 145·500 
(520), ond 1'5.55-0 (522). Crystals for 

o ther channels, lncludlno repeaters. 
can bo supplied ot £A.OO~ 

VA T , perpalr. 

f!!~ 
TRADE ENQUIRIES WELCOME 
24-hour Ansaphone Service 

TH ANET ELECTRONICS 
OAV E GBELP PAUL 3GVJF 

PRICE LIST-Fe brua1y 1975 
INOUE 

IC-210 2n\ FM Tronscelver-tully tunable 144-146 with built.In 
phnso-lockod VFO 2•0V AC and 12V DC •• 
IC·22 22 Chnnnol mobllo l ranscelvor (3 chl.'nncls supplied) 
EJ.tra channel s for itbove , • • • 
IC-225 80 channel n1obllo transcelvor 
JC3PA-t3·5V DC stablllzod power supply 

MICROWAVE MOOULE PROOUCTS 
201 Conve rters IFs 2.,., 4·6, 28--30 , • • • • • , , , , 
2m Converlof 28-30 IF wl1h 116MHz. LO output for tf8ns:ve,.1er 

£200.00 
£109.26 

£4.00 
£ 115.00 
£41.48 

£15.20 

USO • , ,, , , •• , • £ 16.30 
70cm ConvorhHIJ Ifs 28-30. 1«&146 • • .. £ 18.10 
2m l ow nolso preamp with 2 lsolntod oulputs . • £9.00 
70cm Tr!plers 2m In 70crn out. Ma.: Input - 2.0W Qlvlng 12W 
out £17.50 

SOMMER KAMP· EOUIPMENT-P1/cu on appllcallott 

S OLID S TATE MODULES PRODUCTS 
Convorlots 2m Ifs 2-4, '4-0, ZB·JO •• 

70<:m IF 14-4-146 • • 
Europa Tmnsvcrter complclc 
or less 2x OOV03/ t0 and '' QQV06/'°A (2m and 4m vo r9lons) 
PA3 mlnlaluro Zm preamp for building Into oxlsllno cqulp· 
men I 

LINEAR AMPLIFIERS 

£ 1S.00 
£15.00 
£81.48 
£81.48 

£5.50 

40W Linoor AmpliOcr, Tr;insistorh:c d • • . • •• .. £.C0.00 
FM or $58 (sullablo lor Liner 2. T5700, IC-210, tC-22, oto.) 

Abovo wllh built In Rx. Preamp •• £4.4.00 

PRICES ARE NETT- Please add t Y. VAT to a ll ordera.. Dellvery I• 
FREE 

3 Sheppey View, WHITSTABLE, Kent CT5 4PG. Phone (02272) 62555 
Northern Agent: Peter A viii, 7 Moorland Crescent, Mapplewell, Barnsley. Tel: Darton (022 678) 2517 

Electronic Developments 
n Barnmeadow Road - Gateacre - Liverpool 25 - Telephone: 051-428 5916 

70MH.z & 144MHz TRANSVERTERS 
Until recently we have been supplying our transverters to special 
order only, but following the success of our products at the 
Leicester Exhibition we are now offering them for general sale. 

RECEIVE SECTION 
We incorporate in our design one of the wel l known and 
highly respected MICRO WA VE MODULES mosfet con­
verters with the following specifications: 

Noise Figure-2·5dB Max. 
Gain-30dB Typical 

Image Rejection-65dB 
Frequency Error 2 Metres & 4 Metres 2kHz Max. 
Fully Stabilised Oscillator. (2m) 116MHz 

(4m) 42MHz 

TRANSMIT SECTION 
Compatible with most equipment. 
Power input up to 200 Watts 
Full aerial switching. 
S0259 aerial output socket. 
Out o f band signals 60dB down. PRICE £95.00 including VAT ALC If required, linked to the Prime Mover. 
Compact construction with good ventilation. All units are thoroughly air-tested before despatch 

If you require h.p. why not contact our agents: Stephens-James, 70 Priory Road, Liverpool L4 2RZ 
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Radio Shack Ltd 

£279.72 
Including 

VAT 

* 
London's Amateur Radio 

Stockist 

SUPERIOR 
PERFORMANCE * DRAKE * 

LONG TERM 
RELIABILITY 

MODEST COST - COMPARE QUALITY & PRICE WITH ANY OTHER 
EQUIPMENT AND CONFIDENTLY BUY DRAKE 

R. L. DRAKE PRODUCTS FROM RADIO SHACK 

RECEIVERS & ACCESSORIES 
R·4C Receiver. SSB, AM, SW, RTTY .. 
FL250 Fiiter for R-4C 
FLSOO Fiiter for R-4C 
FL1500 Filter for R-4C 
FL4000 Filter for R-4C 
FL6000 Fiiter for R-4C •• 
4-NB Noise Blanker for R-4C .• 
MS-4 Matching Speaker for R-4C 
AL-4 Loop Antenna for SPR-4 . . 
SPR-4 Receiver. General purpose 
Amateur Bands crystal kit for SPR-4 .• 
5-NB Noise Blanker for SPR-4 .. 
SCC-4 100kHz calibrator for SPR-4 
TA·4 Transceive adaptor for SPR-4 •• 
DC Power Cord for SPR-4 
DSR-2 Digital Receiver • . . . 
The above prices Include VAT at 8%. 

£279.72 
£28.62 
£28.62 
£28.62 
£28.62 
£28.62 
£37.26 
£12.96 
£16.20 

£291.60 
£14.58 
£37.26 
£11.34 
£20.52 
£2.70 

. . £1441.80 

Next-day dellvery by Securicor costs £2.50 per major Item. 
HIRE PURCHASE A PLEASURE 

DRAKE SPARES & SERVICE 

WE ALSO STOCK : 
H Y·GAIN ANTENNAS : J BEAM ANTENNAS : MOSLEY 
TA-31 and TA-33 JR "E": G·WHIP PRODUCTS : CDR 
ROTORS : COPAL DIGITAL CLOCKS : SHURE MICRO· 
PHONES : KOKUSAI MECHANICAL FILTERS: SOLID 
STATE MODULES CONVERTERS ETC. : DECCA 
COMMUNICATIONS EQUIPMENT : 
PLUS THE GE.AR WE IMPORT DIRECT FROM THE 
STATES-
THE ATLAS 180 TRANSCEIVER : SWAN 700CX TCVR 
and PSU : SWAN SS200A TRANSCEIVER : VENUS 
SSTV EQUIPMENT : ROBOT SSTV EQUIPMENT: TEN· 
TEC SOLID STATE EQUIPMENT : HY-GAIN ANTEN· 
NAS: CDR ROTORS : OMEGA·T ANTENNA NOISE 
BRIDGES: 

RADIO SHACK LTD. e BUYITON 
188 BROADHURST GARDENS, LONDON, NW6 3AY 

Just around the corner from West Hampstead Underground Station 
Telephone: 01-624 7174. Cables: Radio Shack, London NW6 

Giro Account No.: 588 7151 
Open Mon-Fri 9-5. Sat 9-1. Closed for lunc h 1- 2 
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THE AMATEUR RADIO SHOP (G4MH) 
13 CHAPEL HILL, HUDDERSFIELD (MEMBER OF ARRA) Te le phone : 0484 20774 
AGENTS FOR: YAESU e KW e SWAN e ATLAS e J BEAM HP A PLEASURE. ALSO BARCLAY ANO ACCESS CARO 

N EW: The A tl;u 180. 180 wam p.c.p. 160-20 m<tres. In stock. 

NEW EQUIPMENT: 
Yaesu FT1018, FRI01D, FT220, YOI OO, FT200 + PSU, 

FR400SDX, FTlOI, YC355D etc .• etc. 
Tr io T X 599, £171 ; T S515 + PSU, £211; J R310, £84; T X 911 

L IN , £ 156; VFO's for TS510, £.31. 

J BEAMS IN STOCK NOW: Ground Plan<. 10XY2M. 5 over S. 
MBM46 70 Cm. Be•m. etc. G Whips, 5/8 Antee Whips (2 mtr.), 

(Callers) . . £4.75 
OUR OWN 2 MTR. TX and MODULATOR. THE 4MH. TX 

15 watts input QQVO 3/10 fin•I. xt•I supplied. Mod P.P. EL81s. 
S.A.E. for details. Each unit .. inc. VAT (pou 50p) £11 .. 50 

SECOND-HAND: Guannteed. All inc. VAT. 
TRANSCEIVERS y .. ,u moo 

TRANSMITIERS 

Y•esu FT101 Mkll .. 
Trio TS500, p.s.u .. v.l.·o. 
KW 500 linhr . . 
SSM Europ• .. 
Gucx Tnnsvcrter 
Liner II . . 
TW2 

HAM BAND RECEIVERS: 

Curiagc cxtn. 
£1 90.00 
£280.00 
£130.00 

£65.00 
£65.00 
£55.00 

£115.00 
£20.00 

FRDX500 (2 metres) .. 
FMOOSOX (2 metres). Mint 
Orakt R1A 

£140.00 
£175.00 
£175.00 
£140.00 
£140.00 
£85.00 

Eddystono EA 12 
Trio JR599 
HQ170A .. 
Heath RA1 
Ten Tc< RX10 

£25.00 
£25.00 

General coverage RECEIVERS: 
The famous Racal RA1 17 lrom £375.00 
C o llin • 51Jl £1 75.00 
RCA 8516L £175.00 
GEC B RT 400E £65.00 
R 116. 80-150MH• £85.00 
840 (New condition) £40.00 
Trio 9R59DS . . £42.00 
RCA AR88D . . £45.00 
Eddystone 83017 £350.00 
Eddystone 940 . • £125.00 
Eddysto n e ECIO Mkl £45.00 
Eddystone ECIO Mk ll £73.00 
N ational NC 183D . . £95.00 

SECOND-HANO ACCESSORIES: F8400S V.v.o ., £10. 
Telford TC7 Mkll 1.F .. £25. Heoth Scope OSI. £JO. PR40. £8. 

NEW ACC ESSORIES (inc. VAT) 
SWR Ind. 2 meter SWR and Power • . 
SWR Ind. Single Meter . . . . • . 
TE1S GOO . . . . £17.90 T.A. Speach Comp 
Headphones. padded Sn or 4Kn • • . • . . 

£11.00 
£6.00 

£11.50 
£6.50 
£3.25 Headphones. padded Sn Stereo/ Mon. • • . . 

Shure Mies. 4HT £16.50. 114. £14.15. 201, £6.50. 
Loudspeakers, Box size: B"' ...._ S" with 4· L/S fitted. ldc31 for 
receivers. dark wood finish . . _. . . . • £3.lS 
Routers: AR30. £17. AR22. £29. AR10, £31. 
V•lvcs: 6LQ6/6JE6, £2. QQVO 3/10. 60p-Ex eqp. 
2 Mtr. 8MH• 10XJ xcals inc. VAT •nd post. £1 uch. 8001·43 
8002'5. 8006-67. 8008·0, 8013-53. 8020. 802H2. 8037·25. 8011. 
8016·67. 8050. 8058·75. 8060. 8061·18. 807HJ. 8078·57. 8090·n. 
8092·5. 8106·66. mtc al1. HC18U. 21·060. £2. 

We 3lso eilrry a wide sclccdon of Hi Fi equipment ilnd Ciln PX Ham Gc.ir for Hi Fi etc. or v.v. Post 3nd c;irriage C·)(tra on all i tem$ unless staccd. 
We require sccond-h;rnd cquipmenc. Half day Wednesday. Late night Thursday. 3 miles from M6l. S miles from M1. 

Introducing the 
EMU-VFO 
T his new £mu-unit Is Ideal rot the Anuueut wishing to lncorpornto a VFO In 
his. 2 Metre Tx. It opomtes on 8MH1 with sine waYo output of approx. 2V pJp 
lnlo a )ow Impedance lor coupling ~fa co·tu to tho Tl. Tuning Is by Varlco.p 
diode, and n sultablo value poten1lornetc1 Is supplied. PtoYlsion has been 
made so th at audio can be applied to obhtfn FM.A separale d iode Is used for 
this purpose. As llule as 200mfV p/p of audio wlll olvo In tho rnglon of 5kHi 
dcvlalfon. For sending Morse, n h t1Cllon of n Volt applied to the same point 
will glvo FSK. A suppl:,+ ol 12V de Is required 10 power tho VfO. Thi s unH Is 
housed In a plain dio-cast bo• 114 x 6.4 )( 30mnl which ls lurlhoronclosed In 
on o•truded polythene box lor therml'll lnsulBlion and It Intended thal !he 
user builds II in lhe position most suited to hi s own parliculor lay oul. You 
will Ond that slabllltv Is ndequt1te tor the mnJotily ol Amateur applications. 
Ptlce lnclu1lve £1.50 
EMUP RESSO R. Tho low priced s.s>O-OCh processot lhr1t gi ves a faftly con· 
stont output tor a wide ranoo ol Input lovol1. This wlll give nn lncreusod 
avcraoesoeech level. !nd properly adjusted wlll prevent you overmodul1Ulno 
by reducing lhe audio love! If ~ou should bo socoking too loudly. 
Price £7.80 
EMUMAR KER. The comp~ct Xtal calib1ator otvlng markers at tMHz. 
100kNz aind 10kHz, or 2SkH:. In the EMU MARKER 25 version. Either model 
£1.50 
EMU FM-UNIT. Ono of lhe easletl ways lo convetl your Rx. to FM rncopllon. 
II 1equi res only one connec:tlon to tho main R ... c:ont111ns il's own audio and 
oulpul s•aoes. Squelch control and an AFC output. App1ox 1 watt of audio 
Into a low lmpC"dancc speaker. Complete a nd housod In A two tone bo,r: 
£U.SO or PC vet1fon at £11.50 

EMU-C A L L. A Call sign genornlor u1lng TTL and transistors programmed 
lo your own Call slon to alvo etatlon ldcnllflc:illon. Oulput Is from a small 
speaker or fton1 a Jeck lo fo~d dlroet Into your audio 1lages. This unit comea 
complete. houaad In a c:abinot 97 x 180 x 75mm with built In power auppl'/ 
all ready to use. Delivery approx 3 waoks. Price £21.50. Money back gunrnn· 
tee, wlitc for turlher delails on any unit 10 
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I. N. Cline, GJEMU, ts Kni1ht Avenue, 
Canterbury, Kent, en BPZ 

Choose (]~ 
your carpets [7 
with confidence 

LONDO N: 5 I!. 6, Old B•lloy. EC•M 7JO. Toi: 01·2•8 7971 
BIRMINGHAM: 11>4, Edmund SI., 83 2HB. Tel: (0'21) 2365862 
BOURNEM OUTH: 268, Old Christchurch Rd., S HI 1PH. Tel; 21248 
BRIGHTON: 2·5, Norlh Rood, BNI IYA. Toi: 6640'2 
BRISTOL 2-3 Royal London Hse. Queen Chorlollo St. 8514EX.Tol: 28857 
EXETER: 157, Foro St., EX• 3AT. Tel: 32019 
GLAS GOW: 166. Howord St., GI 4HA. Toi: (041) 221 3278 
LEEDS: 12, Great George SI., LSI JOW. Toi: '1451 
MANCHESTER: 55-61, Leyer S~. Ml IDE. Toi: (061) 236 36ll7/8/9 
NEWCAS TLE·upon-TYNE: 90·92,Pilg<lm Sl.,NEI 6SG.Tel:20321/21428 
WESTCLlf f · on-S EA: •95, London Rd., SSO 9LG. Tel: Southend 45569 
011<n: 9.00-5.30 Mon.-Fri., Sil. 9.00°12.00 fM1nchosltr 9.00·1.00) 
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Wind, frost or rain­
MOSLEY is the name 
WE ARE THE ANTENNA 

mosley 
makes 

TOWERS 
ROTATORS 
COAX 
ROPES & 
°LINES 

PEOPLE Em/p/a/c/t/ BASIC 
PRICES. 
ADD VAT 

SOME ANTENNAS 
MD ND·BAN DERS 

A.oltO 3 Eltnutnls. 10 meltes • • 
A*31S 3 Elements, 15 metres •• 
A·H·S 9 Elemon11, 2 mehos •• 
Dt-to Ground Pinna, 10 melres 
Dt-2 G'ound Planv, 2 melres 
MC0 ·20 20 mtlrct O u11d •• 

D U.M.·BANDERS 
Elan 3 Elomon1s. 10 nnd 15 mohes •• 
Etan 2 Elements, 10 and 15 mf.llres •• 
TD·2 Trap Olpolo. "0 nnd SO molros 
T C0 °2: Comsuoued, "0 and 80 motrn1 

• . £14 00 T Rl· BAND£RS 
. • £2' 00 Mutt•na Mk 2 3 Elomentt, 10, I 5 rand 20 metros , , 

2 Elt menlt, 10, 15 and 20 mettes •• 
Hloh Power Modol Incl. Balun 

£100 M u st•na M k 2 
•. £5500 T A·33 Jr. 

£3100 
£%1·00 

• . £18•00 
• . £ 18.50 

3 ElemorHt, 10, 15 and 20 moire& , , 
T A·l3 Jt. 3 Elomont1, 10, 15 nnd 20 metres •• 
T A-32 Jt. 2 Elomcn11, 10, 1S t\nd 20 me lru •• 
TA-31 Jr. RolMy dlpola, 10, 15 and 20 molros 
Clanlc-38 6 Elements, 10, 15 at1d 20 motrcs .• 
V-3 J r. Trnp Vortlc:ot, 10. 15 nnd 20 mtHros 

Send for HANDBOOK containi ng full details of 
Antennas and other technical Information. 33 pages 
25p. Refundable upon purchase of Antenna. 

M C0 ·3B Cublc:al Quad. 10. 15 nnd 20 mobo1 
El-Toro Vanlca l, 20, •O nnd 80 mcho1 

QU AD·BANDERS 
A tlas Tr111p Vo1tlcal, 10. 15. 20 11nd "0 n\lll rn1 • • 

SWL Antennu 
SWL-7 Olpole, 1t, 13, 16. 19, 25, 31 e nd 49 metres 
RD·S Dipole , tO, 15, 20, .CO and 80 melre1 

.A.II antennas available ex works carriage and insurance extra 
Adm1nls-tra tive Addre1.1 only 

'6000 
•• £41 00 

£52·00 
.. £4SU 

UBO 
.• £10·00 
•• £ 115·00 
•• £15·00 
•• UO·OO 

£1450 

£1400 
• • £1'•00 

llMllO~llLllEY 
Eb[]iJllfli[]S li[J 

40 Valley Road, New Costessey, Norwich, Norfolk 
NR5 OBD, England 

TELFORD COMMUNICATIONS 
Sony tolh, but the limo has co"'e_.n lhe ff!.Cct ot ever increasing costs of Com­
ponen11, labour, poi tage end transport, not to mention bread and butter. we 
have no choice bul to Increase our price for the TC7. From the tst March wo 
roorel tho price ol ven below must apply. All Otders Outstanding or Recelved 
before this dato wUI bo tnvolcod 111 tho Old Price. 

J. & A. TWEEDY (E~~~i~?:~c) LTD. 

T~o Remain1ng ll omt In our Rongo wUI rnmoln at the otd price until our com~ 
ponenls Stocki nro exhnu11od when we shall roore1ablv ha'l'e lo revi se lhem. 

W e also roorotll'lat our ch11roea fof Securjc.of Oollvorv are now loo low for mos·t 
parts of tho Country. Prevlou1ly we los t on tho Swings but gained a little on Iha 
RoundRbouts, now 11'1 au Swlnoall 

You n1ay ro1tossurod lhnt wo 1hnll ondoevour, es In lhe past, to keep our prices 
as low"" posslblo without .HCrlnclno our Ounllty or Service. 

Our Ranoo ol EqulpmontC All Prices Include 8% VAT ls: 

TC5 Trnn1mlt1or £31.IO 
TC6 •8MH1 \/FO £32.40 

TC7 Tunoblo l.F. £54.00 
TC9 Tr.tnamlltor £11.10 
TC10 Multlmodo Tran1mlt1er £ 140.40 

GSAEV Converter (2 Mo1ro> £U.04 

2 Motto A erial Fiiter £5.11 
TCl 8 andn archor Unll £4.71 

Secc.u lcor dollvory ol TC7, 
TCI, or TCIO £4.8& 

For fully delalled leanets pie.ate forwa1d la1oe SAE 01 If in the London Are.icon· 
tact our t oe.al Agent Reo Vincent on Hoddudon 64285 (henings only). 

Term11 Cash or 10" d cpo1it- b1l1nco pr·oforma Invoice. HP u~adlty avallable. 

TELFORD COMMUNICATIONS 
718 H igh Street, Bridgnorth WV11 'DS, Salop 

T el : 07'-12 '°'2 
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SPECIALISING IN AMATEUR RADIO EQUIPMENT 

YAESU 
FT1018 
FT200 
FP 200 
FT201 
FT 220 
FT 224 
FR 1015 
Fl 101 
Fl 2100 
SP 101 
FV IOI 
YO 100 

S W A N 
MB 80A 
700CX 

B A LCOM 
Llnor 2 
LA 106 
AtlH 

H YGAIN 
12AllO 
l•AllQ 
18A\/T/ W 8 
TH3h 
LC800 
8N86 

CD£ ROTATORS 
AR 30 
AR40 
C044 

ROGER GlYBD 
19 Chatsworth Road 
Chesterneld. Oerb~shlrt 
Tel : 34952, Mpm 1163755 

£330.00 
£170.00 
£4$.00 

£290.00 
£214.00 
£130.00 
£245.00 

1.b.a. 
£1M.OO 

£ 13.00 
£4.1.00 
£13.00 

Cl3.00 
£315.00 

£145.00 
£165.00 
£2'0.00 

'21.00 
£31.tO 
£45.tO 
£H.M 

U .75 
£1.ll 

Ul.00 
£32.40 
£14.IO 

ACCESSORIES 
MFJ Fiii e t 
HP3A TVI Filler 
Shute 4U 
YOOIU hand Mtc 

TRADE I NS - ACCESS 
SWR Meler Single 
SWR Meler Ooublu 
Wlghl T rnps 
Hloh Pow0:1 Trnps 
KW Tttip Olpolo 
KW Antunnt\ Swllch 
KW Bttilun 
PL259 

so 239 
UR •3 
15 ohm co·ax 
UR &l 
Rotator c1Dle 5 way 

£14 .• 00 
£2.00 

£ 14.00 
£5.80 

£6.00 
£11.00 
£3.00 
£4.00 

£26.00 
£6.00 
£3.85 

" 
40 
15 
12 
4S 
20 

We have o oood stodc of Jaybeam 
A erials. SSM Ptoducts. MWM and 
are tho Northern Agent for Minl~beam 

earfal s. 

VAT is Ea:cJudod on equfpment but 
Included on 01her lines 

Second hand HW 32/PSU £65 

JACK GUY 
T he Ham Shack 
Rouohlon Lane, Woodhall Spa 
l lncoln1hhe Tel: 52793 
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Whether your project is electrical or electronic, 
SCS Components have a complete professional service 
for the non-professionaLWe are franchised distributors 
of Mullarcl components and Motorola,Femmti,Signetics, 
G.Land Monsanto,too.OurTrade Counter can supply you 
with all you need, Including first-class technical advice. 
Or simply send cash with your order. 

Never before have you been able to get top quality, 
guaranteed components so quickly, so inexpensively. 
Send for a free copy of our latest price list. 

Try us; we think you'll notice the difference. 

t, SCS Components. 
Northfield Industrial Estate. Beresford Avenue, 
Wembley, Middlesex HAO 1so. Tel : 01-903 3168 

TMP ELECTRONIC SUPPLIES 
forSOMMERKAMP ,SWAN, MIN I-BEAMS, FRITZEL AERIALS 
H0-1 Mlnl·Bcom • • . • 
W2AU Bnlun &. Llghtnlno A rrest er • • 
Pl259 Plug• .. .. .. 
UR•·3 Coo. (per moire) • . 
Bt'1un kits 1:1 01 4:1 
Rendy wou nd baluns . • • • 
AMlOON typo Toroidal Cores. SAE for llsts 

USED EQUIPMENT 

£54.00 
.. (p. p d.) £7.50 

.50 

.15 
.. ( p. pd.) £2.00 
.. (p. pd. ) £3.00 

KW2000 nnd PSU G·Llne chotce ol 2 . . . • . • . , . . £t00.00 
Sommorkamp TS~288A. Same AS FT-1018 ptus 24 c:b channels 
and sllver satin fini sh. Brand new. used o nly acipro11. 6 hours as 
demonstrator. 12 mont h gunrnnteo •• £330.00 

Callers b:t appolnlmont. SAE with all enquiries or t elephone any time. 

3 Bryn Clyd, Leeswood, Mold, Clwyd CH7 4RU 
Toi.: Pontybodkln 846 STD 03$ 287 

MOBILE ANTENNAE 
W e aro sorry l o announce 1ha1 due to cons1derRblll Increases In tho cost ot 
pl\cklng mat erial s and 1ton5po11ntl on, cMlfoae on VHF GAIN ANTENNAE 
(As-&, etc.) mu st be Increased 10 8Sp. 

However, et I his c.orrl aae cttoro~. up l o nve units cc.n be sent In iho same 
package for no extra cost. 
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SO HOW ABOUT GETTING TOGETHER AND INDULGING IN 
SOME BULK BUYING TO CUT COSTS IN THIS INFLATIONARY 

YEAR OF 11751 

S end D large clamped addressed envelope for our catalogue and price llst . 

ANTENNA A ND ELECTRONIC CONSULTANCY CO. LTD. 
74 Upper Sherborn• Road, Bulnoatoke, Hamp1hhe, England. 

T elephone : Buino1toke 27SZ7 

WALES GAS 
has for sale a number of 

UHF RADIO LINK EQUIPMENTS 
(PYE U450 TYPE) 

plus a large quantity of 

PYE TELEMETRY UNITS SUIT­
ABLE FOR SPARE COMPONENTS 

A detailed list can be obtained on 
forwarding a s.a.e. to 

WALES GAS 
COMMUNICATIONS SECTION, 

North Area Office, Maelor Works, 
Marchwiel, Wrexham 

A ny subsequent written offers should be 
addressed to the above section C/o. W . D. Rees, 
Eng. Manager, Equipment Disposals, at Wales 
Gas, West Area Office, E. M. Edwards, Works, 
Llandarcy, Nr. Swansea. 
Please note telephone enquiries will not be dealt 
with for the above, and the Board does not bind 

itself to accept the highest or any tender. 

R.T.& I. offer the finest selection of 
first-class new and fully overhauled 
second-hand communications and 
electronics equipment in the U.K. 
: 

Conrtandy chan1in1' stoclc• of o 'IOlt ranl'• of equ;pment. 
Co1h or Hire Purchoie term• eo1ify orronaed. e Part exchan1•.1 welcomed. e We are '1potca1h' buyel'I for afmort oll electronicequlpment. 

Send S.A.E for our lat••< list of over 50 receivers and many other 
fncerutin1 item1. 

R.T. & I. ELECTRONICS LTD. 
Athvlll• Old H•ll, Ath•ill• Rud, London E.11 Te/: 01-539 4916 

HONDA 
GENERATORS 

AT COMPETITIVE PRICES 
MODELS 300-4000 WATTS A.C. AND 6 12, & 24 VOLTS 
D.C. IMMEDIATE AVAILABILITY OF MOST MODELS. 
FOR FULL DETAILS AND COMPETITIVE PRICES WHICH 
INCLUDE FREE DELIVERY IN THE UNITED KINGDOM. 
Call, write or phone Godalmlng 23279. (24-HOUR ANSWERING 
SERVICE). OPEN TUES-SAT. 10.30-12.30, 2.30-6.30. 

Ashley 
Dukes 

FARNCOMBE ST. 
FARNCOMBE 
GODALMING 
SURREY 
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SSTV MONITOR COMPONENTS 

Set ol 0 PC boilrds, wired and teslod, u Illustrated, with hand-
book, lnshuc.Hons, e1c. £37.00 

Set a• 6 PC bomds. less componenls, with handbook £7.SO 
Cablnot. ounchcd tiind d rilled. complete with CRT brock(!t £6.80 
Reslstot kit ••. £t.30 

PHASE LOCKED LOOP BOARD A VAILABLE MID-MARCH 

MK PRODUCTS 
5 LA N CASHIRE DRIVE, BELMONT, DURHAM 

Dur h a m 63111 o r S unde rla nd 284849 
SAE for turther detnlls 

CRYSTALS TO ORDER 

Fast delivery of prototype and production 
quality crystals. Competitive prices all 
frequencies; TOS-cased, and standard, LF 
clock crystals from 10 kHz a speciality. 
Also 2m & 4m. Let us know your require-

ments. 

INTERFACE QUARTZ DEVICES LTD. 
29 Market Street, Crewkerne, Somerset 

Tel : (046031) 2578 Telex: 46283 

STAMFORD ELECTRONICS 
CO. LTD. 

G8CHW 
ELECTRONIC COMPONENTS, TRANSISTORS, 

SECOND-HAND EQUIPMENT, ETC. 

OPENING 
TIMES 

MICROWAVE MODULES STOCKIST 

Monday 9 om to 8 pm 
Tuesday 9 om to 1 pm 
Wedncsdoy 9 om co 8 pm 

Thursday 9 am to 8 pm 
Friday 9 am to 9 pm 
S:a.turday 9 am to 8 pm 

121 STAMFORD STREET, OLD TRA FFORD, 

MANC HESTER Ml6 9LT T el: 061-226 7319 

RADIO COMMUNICATION February 1975 

T.A. AUDIO COMPRESSER 

* Sullablo fo' SSBfAM/FM * 01..uc comf)rcsslon, no cllpplng l * 14 tran­
s istors * 24 to 26dBs ol compros.slon, with less than 1% distori lon * f<)sl 

ftttilck time in 1hc ordot ol 200 microseconds * vnrloble decay tlmo. on hont 
onncl •.sec: 10 2socs * vculable noise 0-110 on hont panel prevents antbl@nt 
nolso level 1dpplng volt or bslng tx In pt\usos ln speech * does no1 produce 
h1ud audlol * gives hlqh talk po111c1 without htgh COSI rf clipping 11nd 

distortion maklnu 11r clinolna * nll functions routed 10 output In " on " 
position * goes bctwoon mi1; "nd 1.: no niods Involved * su1ndard Jack 

sockot Input * runs from Internal PPS battery, draws 3·5 m/a * those 
compressors have been test~d alonosida com me ref al rf and al c:llppors, l he 
only diOcrEtnce at tho rcco1~1no end wo.s lar $uperio1 ~udlo quo.Hty on ! he 
T ochnlcal A ssoclnlo comiucssor. Why pay moro 7 

£ 22.68 + 50p post & p a cking 
(Flrst c lass l etter post) 

TECHNICAL ASSOCIATES 
83 SCOTLAND WAY 

HORS FO RTH e Nr LEEDS e YORKS HIRE 

G. W. M. RADIO LTD. 
ALL PRICES Include VAT and Poat or CarrJaoe. 

MAINS FILTER UNIT !or 220V OC. Uni t contains: 3·100/Jfd capacllors, rectlOor 
BYX1800 toroidal coils, 2 luse holders (pnncl), cermtnal blocks. Contnlncd In uood 
quollly orcv hammer motol caso g· ). 9• x 4", Convartlblo to AC. Oolnlls supplied. 
Unused c:ondltton. BarooTn nt £1.75, posl paid. 

STORNO V ISCOUNT L .B. Sllll avollob!c. 

BC22.1 compteto cha.rls, no psu, .£18. 

OSCILLOSCOPE, SOLATRON CDt212. 5" lube. TB 100 n1nouc1 lo 5 .. co. In· 
put toO mlc/volts to 100 volts. Clean condl11on end working order, with 2C mc/1 du•t 
I race plug In unit, £a0. Wide band -40 mc/1 unll, t20 (ontv sold with 'acope). 
SOLATRON CD101' (CT436) Double Seam OC-6 mets. oood worklno ordet, 
.£54 by Socurlcor. 
CAPAC ITORS, bnrontn oflor In now s tock, 1000µ1 111160V, 6 for 85p. Hunt.1 Thermlnol 
1·85µ f "440V 50 cycles wlln clamp, 20p eac:h. LarQo quonllty avallablo. JB4 oano 't'U I· 
ablet 500pl, ceramic tnsulnlod, :t'" aplndle, £1.27. 

AERIAL INSULATORS, 1t• whllo egg lypo, 6 lor 55p. 

TRANSMITTER P.A. unit• STC TC188. tunes 2·8 to 18 Mel • manuet or ~V moto1 
drive. 13• x a · x e·. Pair CV2S18 <• x 150) 28v btower cooled. Basu ere NOT UHF 
typ•. Ideal basla for LlnHr Ampllflet cons lructlon. £8.7S. 

EX·MINISTRY quallty wrist watchH. VERTEX. t crew back cue, £9and LEMA NIA 
stalnlo11 stool , acrow back cue Chronooraphs 1/Sth accond, t top/ttarlfrolurn button, 
minutes dlel. £16.75. Fully overhauled, now alrop and aent by teolaterod poat. 

REED RELAYS.' rood normally open, Sv DC coll ftl uaod In recent keyer dealgn1 
Hip each post 10p lot any number. A lso reod lnsorta 1·85'" overall (body l ength 1·11 
diameter 0 ·1.c·, mH rallnga 250"1 DC and 500 ma. Gold clad normally opetn contaela, 
69p per dozen. £A.12 por 100, £30.25per 1,000. 

POCKET DOSIMETERS (Radio ocllvlly monllors) 10 for £1.25. 

All receivers and T est Equipment are In working order at time of 
despatch. Carriage charges are for England and Wales only. 

T elephone 34897 
Terms: Cash with order. Early closing Wednesday 

G. W. M. RADIO LTD. 
40-42 PORTLAND ROAD, WORTHING, SUSSEX 
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THE COMMUNICAIDE MORSE MASTER 
is the certain way to learn morse 

START NOWt PICK A PACK TODAY 

Each pack contains t hree 90 minute tapes. 
Seven day refund guarantee. 

BEGIN N ER PACK 3-8 w.p.m. 
INTERMEDIATE PACK 8-12 w.p.m. 
ADVANCED PACK 12-15 w.p.m. 
FIGURE PACK 3-8 w.p.m. 
Q UALITEST PACK Simulated exam exercises. 

S pecial o ffer for the complete beginner-
90 m in . Introductory T ape for o nly £1.65 

Discover for yourself how o ur unique home study 
techniques wlll sustain your interest and enthusiasm. 

A ny one pack £6.30. Any two packs £ 12. 
Any three packs £17.55. A ny four packs £22.80. 
The co m plete course o f five packs-0 7.00. 

S101e whelher Cassettes or L.P. 1ape.s required. 

MINIWISE PRODUCTS 
P.O. BOX 99, MILTON KEYNES MKJ SBR 

P. M. ELECTRONIC 
SERVICES 

CRYSTALS FOR AMATEUR A HO PROFESSIONAL US E 
W e can supply crys1a1110 many monulac.turers' spedfiutlons. o.g. Pyo/ 

Storno, olc .. for our commotclal customers, with an EXPRESS service for 
thol uroenl order. For dc11n1l1 Ph~nsc send SAE or telephone be·twcen 5T7pm 
and l\t1' for Mr Norcllflt. 

For tho omntour wo hDva In alock many lhousands of Cr)Slals for use on 
tho nmnteur bnnds-Soo lull ll1t In last month's RtJdlo CcmmunJcaUon to 
which we hnvo added: 

PYE C AMBRIDGE (U 10 B) Cryatola for 43J 2MH<. T X tZ.033JMHz and 
RX 31M715MHz In HC6/U per 101 £5.00 

NOTE-J11nuar~ AdvOftlsonlon1--C4.8333 only- nvalhtble as HC6U 

7A ARROWE PARK ROAD. UPTON, WIRRAL, 
MERS EYS IDE L49 OUB 

Toi: 051·077 8918 until 7001 Cobles: C RYSTAL BIRKENHEAD 

HOMER & WHITBREAD 
MICRO WAVE MODULES MoJlot 4m/2m converters £16.U 
A NT EC Mobll• otrl•I• eo: 2m + • dB t (As-6) £4.11 
JAYBEAM 1ed1l1, rotalor1, •cceasorles eo: 2m Halo12fHM £2..16 
tNOUE ICZ2S 2M fm 80 channel PLL on1hesl1cu wllh lone bursl £210.IO 
RADIOS P AAES components, hlmm1no 10011, dlec.asl boxes, nylon nuts 4 bolts 
MULLARD ferrite b••d• FX1&9H hole 4p each. FXll151 hole I p ••ch 
MULLARD fl1ed & v1rl1ble cepac1tor1 

e o : nlm dl1l1c:ttlc: trimmers GpF. tOpF or22of , Up, 65oF. 1Sp 
JACKSON variable c.apacllort. drives end acce11ortea 

•o: Ut02 2 K 20pf for OOV03·20A tic £1.70 
1000 pf bolt·ln feed-through capacllora 7p each 
MC1llOP t l ereo decodtr 1.C. coll·ltu a.JO TAAM IB FM £1.50 
2HS2AS UHF FET SOp etch 
Cou lel cable SO 0 URA.3 1Sp/mette. 3000 twfnfeeder lp/melre 
P I. P U p per order SAE for ll•i. 

32 I ron Mill Lane, Crayford, Kent DA1 4RR. Craytor1124625 
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l METRE 
CUBIC 
QUAD 
ARRAYS 
CQJ-CQ4-CQS 

mateur Radio A vai lable for the VH F A 
Enthusiast i s o ur CQ se ries of 2 Metre 
Q uad A erial s 

...... -

....... 
~ 

, 
These are Ruggedly Constructed lrom high strength light­
weight A luminium A lloy. A ll metal fittings being Zinc or 
Cadmium Plated l o resist corrosion. Improved design of 
fillings ensures Rapid and Foolproof assembly. 
A n lmporlant l eaturo o l the VHF CQ Series is their com­
pact size for relative gain over a conventional pair of s lacked 
Yagls. 
To give you some Idea o f the size of our Quads the s ele. 
measures Length 661n. Helghl 21 In. W idth 251n and weighs 
less than 31b. 
W ind loading 40lb approx. a t 100mph. 
Typical Performance figures fo r the CQ4 four element array 
being a forward gain of 10·5dB with a SWR of 1·2. 
Feed impedance lor this range Is 75 ohms. 
T y p e Gain Price 
CQ3/3ele. Quad S·OdB £6.85 
CQ4/4ele. Quad 10·5dB £7. 75 
COS/Sele. Ouad 12·0dB £8.65 
2 M etro Ground Plane £3. 75 p&p 55p 
75 ohms Low Loss coaxial cable 15p per yd. p&p 35p 
100 Meire reels « £ 11.00 p&p 50p 

ALUMINIU M MAST S 

p&p 
75p 
75p 
75p 

911 Porlable Masts in 3 3ft sections 
12' 2• d ia. In 14 SWG A lli. 
10' 1 •• dia. In 16 SW G A lli. 
10' ;. 1t' dla. In 18 SW G A lli. 

£ 2.75 p&p 50p 
£6.25 p&p 70p 
£3.50 p&p 70p 
£2.95 p&p 70p 

R. T. H. (AERIALS) 
1 Wetherby Crescent, North Hykeham, Lines. LN6 SSX 

S emlconduclot1 : Uhl power ZTX327 50p, 2N5642 £ 6, 40964 £1 .20, 40965 £1 .20, 
2N4427 !Op, 2N3866 Up, 2N5913 (2Wl .Cl.50, 2N3315 (3W) .cJ.50, 2N!016 (15W ) 
£9. VHF powor 2N5l80 25p, 2N5109 £ 1.10, 2N3553 £1 .20, BLY33 £1.20, PT3500 
£ 1.10, 2N.'Ml32 .£3, 2N5102 £8.20, 40292 £3.60, 40'l82 £5, 2N5590 £5,50, 2N5591 £9. 
R• ltont end 2NiJ.478 25p, 101'1 3N201 80p, ~0673 55p, 40841 e<.p. 
Ge neral putpo"' BC167A I Op, BC I08B !Op, 2H3904 10p, 2N390615p, BC147 10p, 
OC3S 150. OC71 IOo. OC200 iOo, OC202 20p, 2N3055 25p, 2N3104 8p, 2N~7 2Sp, 
BAXIU p, OA47 5p. lntog rated circuit• TAA861 50p, CA3011 650. C A3014 80P, 
CA3018 60p, SL6iOC £2, CA3089E .l:l.80, TAA263 70p, MCl5SOG !Op. SLG30C 
a . 10. Rt t l1to r1 lW10'2 to 1M (E12) 3 ol tech valuo £1. any 1p cac.h. Morgnnllo 
prosota 5p, Swltch H 5 polo 18 way 75p each. Heat s ln k•T0 5 chaHI• mounted 
via olumlna or Boryllum IOQ, Crysta l ftlte rs 10•7MH1 ± 3·75kHz or± 7·5"'Hz. 
3d8 ± t2·5kH1 9008 £12. Miniature R.F. choke. Sp. Capacitors 200 dlfle renl £1. 
Fu ll data on any !tom 200. IOOllH• Cryst•ls .Cl, YL1080 £1.20. 
I clo Reed Relay Typo RS12 or RHt2 £1. Coll Former wllh Coro (4MM) 5p. 
Mall o rder o nly with caah. AU lttm• new. P & P 10p. Add.,~ VAT. pl•••• 

T. PARR 
60 Culv e r L a n e, Ea rle y, R ead i n g , Berks. 

RG6 1D Y 

WANTED 
PYE RADIOTELEPHO N E EQUIPMEN T 

A lso manuals and lnatrvctlon bookl tor ttsl gear and radlolelephono equlpmenl 

Top Prices Paid 
B. BAMBER ELECTRONICS, 

20 Wellington St., Uttleport, Cambs. Tel. Ely (0353) 860185 
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CLASSIFIED ADVERTISEMENTS 
Privateadvertlsements Sp per word, minimum £1.26. 
T rade advertisements: 15p per word, minimum £1.50. 
Box numbers 35p ex tra to wordage or minimum 
10% series discount for 12 consecutive Insertions of the 
same copy, pre-paid. 
Semi-display (boxed} 1• single column £6.00. 

H' single column £9.00. 
Copy and remittance to: 
A D VERTISEMENT SECTION, 
RADIO SOCIETY OF GREAT BRITAIN, 
35 DOUGHTY STREET, LONDON WC1 N 2AE. 

FOR SALE 

6146 VALV ES Bri tish Made & Guaranteed. £2.75 each inclusive. 
C.W.O. G3HCU OTHR. Dorking 730215. 
QSL CARDS, GPO approved log books. Sp s.a.e. for samples. 
A lso hoaded notepaper. Elm Tree Press, Looe, Cornwall, PL131JT. 
LINER 2 P.A.3 filled Telecommunlcalions liner linear. Commer­
clnl regulated supply 13.6 volt 10 amps. A ll less than 6 months o ld. 
Offers lo G3XIU, OTHR. 
QUALITY QS L C ARDS Rush orders welcome. Sp. sae for 
samples. Compalilh Printing Services. 115 Promenade, Chelten­
ham, Glos, GLSO 1NW. 
PRINTED CIRCUIT MODU LES Tone burst generator, £3.90. 
F.M. dlscriminalor 455kH2, £4.45. Product detector £4.30. A ll in· 
elusive. C.W.O. Sae enquiries. Lye Communications, 238 Stamford 
Road, Brierley Hiii, West Midlands. 
OSCILLOSCOPE MARCO NI T F 1331 double beam, s· tube• 
tSMHz, £24. Buyer collect. 06t-437 8614. 
SS M-1 S LOW SCAN MONITOR as new £90, buyer collects 
or £6 extra delivered by Securicor. Also SSM-1 monitor kil com­
plete £50 Including postage. G3MNO OTHR. 

MISCELLANEOUS 

P ATENTS and TRADE MARK S - Booklet on request. Kings 
Patent Agency Lid (B. T. King, Mem RSGB, Reo Pat Agenl).­
t46A Queen Victoria Street, London, EC.4. Tel: 01-248 6161. Telex: 
883805. Established 1886. 

Essex Telecom ms 
Ol11llbuto11 for GEC-Ma1conl mobUe radio tQulpmenL VHF AM and 

FM mobllt1. hand port.lllbla1 and base 1l•tlon1. lootlhtr "Nllh baH and 

mobile ttrl1la. no hole boot mounlt . tic. We t ndtavou' to keep • 
QU•nUty ol equlpment In •tock to' fut dellvtrlH. Ouartt cry1tel• 101 

PMR normally 3(4 weekt .• 

ESSEX TELECOMMUNICATIONS LTD. 
Unit 8, Co-ordinated Industrial Estate, Clay dons 

Lane, Ray leigh , EsHx SS7 7UP. 
•IMVV Raylolgh (03742) 79674 or 79883. GIWC O 

G4DSG D. P. HOBBS LTD. G3HEO 
... N O UE" IC22-2 met'e 22 Channel Moblle Tran1colvtr (3 c.hannola au~ 
pUtd) LtOt.21. Ealra Cha.nnels for above £3.SO 
" INOUE" IC2SS-80 Channe1 Tran1cefver Protuned. Mu. froQ. dev. ± 
5.._Hr. Wllh d1namlc mfc. £tt5.00 

"MICROWA VE MODULES" P RODUCT S 
2m Convortora l .f .•s. 2 ...... 4-6. 28-30MHi: £15..zt 
2m Convorter28-301.F. wllh 116MHz. Lo outpu t lorttanavorter use Ct•.30 
70cm Convertert l.F,'128-30MH1, 144.-to46MHi:. ~I.to 
2m low noise preamp wllh 2 l1oletcd outputs £1.00 
70cm T,fplett 2rn In. 70cm ou1. Moic Input 20W. Glvtno 12 Walts oul £11.50 
Dtnco colls-Chas1ls-Diocu1 bo;ii;e.-Ho111 ol componcinl s nlways In 
11ock. 
All oood1 corrlooo lroo. Add•% VAT. PART EXCHANGES WELCOME 

"Barclay Cllrd" ot .. Acco"" occootod 

11 KING ST., LUTON, BEDS. Tel. 10907 

RADIO COMMUNICATION February 1975 

SITUATIONS VACANT 

P A RT TIME S ERV ICE ENGINEER familiar with amateur com­
munications equipment. Suit licensed amateur in Southend or 
Chelmsford area wishing lo earn cash In evenings. Tel. 03-704 
6835, 9.30ain-5.30pm. 

Publicitv 
Assistant 
c £2,500 llford 
Plessey Avionics and Communications de­
sign and manufacture a wide range of comm­
unications and allied equipment and systems 
for use by defence and civil authorities. 
W e now need to appoint a Publici ty Assistant 
to assist in organising exhibitions, presenta·­
tions and VIP visits and to originate publicity 
material for sales literature. 
A sound knowledge of communications and 
electronics and some previous experience of 
p ublicity work is desirable. Initiative Is at a 
premium. Applicants should have a confident 
pesonality and get on easily with people at al l 
levels. Prelerred age 25-35. 
Salary negotiable around £2,500 p.a. depen­
ding on age and experience. 
Career prospects with this world-ranking or­
ganisation are excellent. Generous holiday 
entitlement. Company pension/life assurance 
scheme. 
For lurther details and an application form, 
p lease telephone Paul Giles, Regional Em­
ployment Manager, on 01 -478 3040. Plessey 
A vionics and Communications, The Plessey 
Co. ltd., Vicarage lane, llford, Essex. 

eEnER THAN A LINEAR 
AND 1/4 OF THE PRICE 

Al la•• e distortion-he& RF Clfp. 
Pttr. Fii• In mlnu1as end iea11.­
wor·k.s. Y AESU SSB Flltot fltted . 
Only !or FT. IOI. Giving up to 6 
llme1 or more eflecHvc lalk power 
oaln. otue ea11a RX selectivity 
end oaln. Nol. to be contused 
with eudlo type dl1to'1lon pro­
duclno cllppora ot compressors. 
FT.101 Mk t Clipper now avalfabl• 

G3GZX- '•Hllvo done e1haus1ive lest.a wllf'I Nola whoro comporfaon wllh 
olhitt mobllo afonnls hat beetn a'lnllnble. Mtmb•H• h""' commented on 
oxcollenl communlc:otlon1 ablHty ot FT.101 plu1 G3LlL'1 Cllpper." 
GSRP- "ln lorm1 ol cost effocliveneu. lho betl ln111estmont I havo made 
loJ yotu1," 
DA2YR- "Whon I'm /M lho cllppor cortalnly holp1 tho rondeblllty of my 
rnlho' waa~ algnel." 
WA2AOO- "Unlt works 10 well have given up plDn1 to buy a Unru." 
Full dololls (rom-G3LLL , H OLDI N GS LTD., 31/•t M INCING LANE, 

BLACK B UR N , BB2 2AF. T el : Ststs/1. 
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C. G. JAMES ELECTRONICS G3VVB 
Staines Road, Feltham, Mlddx. 

Prototype and Production Metalwork. Specialists to the 
Electronics Industry. Panels, chassis and sheet metal 

details. Machining In all metals and plastics. 
Plant list on application. 

T el. 01-570 3127 OS Ref TQ 113741 

CRYSTALS for 2 metres FM 
Channels 5 20 521, 522. RS, R6. R7 

H { Tx 4, 8 MHz ranoes 
C&JU Ra. 10. 44,145 MHt rnngca 

£2.50 each incl. p & p. 

{
Tx 6. i2. 18 MH.1: rttnoes 

HC2SJU Rt 14J15, 44 / 45,52 MHzrangos 

S.A.E. for lists 

HARTLEY CRYSTALS 
Green Lane, Milford, Godalming, Surrey GUS 5BG 

MAINS ISOLATION T RANSFORMERS, ox-new eoulpmcn1. 240V ln!240out, 
375 wait eating. W eight 10 lbs, only £2.t5, post 60p 
MUL TICORE SCREENED CABLE, new, 4 core at 8p per metre. 8 coro al tOp 
per melfo. 20 corn at t2p per met re, post extra 
URts COAX CABLE, 50 ohm, Miniature Pol~thene cooted, only 3p per metre 
plus post. Sa.mples of .t1ny cnbtes Oll'ldly, SAE please 
CRYSTALS, suvoral hundred In HC6U at only 75p each, SAE llsts 
OC3S and OC36 new Mull11rd tranais1ors, 40p eoch, 5p post 
low band Murphy 820s and Pye Rffngers coming In soon, ask for delslls. A fso 
Storno VISCOUNTS, low band and con1rols ln stoc1';, SAE (ordelalls. 

W . H . WESTLAKE, Clawton, Holaworthy, Devon 

THE INTERNATIONAL VHF-FM GUIDE 
contains llstrnos ol locallons and channels or over 200 UK a nd European ro· 

ceot ars, togethe1 wllh dctatls ol how and whon 10 request a roctproeaJ llc~nce In 

13 countries. Opora1ing procedu1es lor UK repeaters ore tnctudcd. 

A vailoble lU 30p post paid fronl 

J . BALDWIN, G3UHK SO Aldbourne Rd, BurnhBm, Slough SL1 7NJ 

INDEX TO ADVERTISERS 
AJH EleclrOt'llcs 
AmBtcur Etecuo11lcs •• 
A mateur Radio Bulk Buying Group 
Amateur Radio Shop 
AmbH l ntcrnntional •• 

cover I v 
. . 86/7 6. 143 

corer II 

AntennB & El~cttonlc Consultancy Ltd , • 

154 
148 
156 
156 Ashlc~ Dukes . . 

J . Baldwin 
8 , Bnmbor 
Beyor 0!.'"amfc Ltd 
J , Birkett •• •• 

.. .. 160 
CO'ltf l/f 4. 158 

llrillsh Natlonnl Radio~ Ele<l!onios S<hool , , 
Burns Elcclrontcs 

145 
94 

141 
142 

C & C Eleeironlcs 
I. N. Cline •• 
D otonu Electronlc.u . . . . 
D odson-Bull Carocts Co. ltd 
Do ram Eled ronics Ltd 
E.G.M. Soldors Ltd •• 
Electronic Developments •• 

HS 
154 
146 
154 
147 
144 
152 

Essex Talecommunlc:otlons ltd .• 
Gt1rex Elocttonlcs 
GWM Radio Ltd 
Harlloy Crystals 
Hcoth (Gloucostei) ltd 
o. P. Hobbs ltd 
Holdlngs Ltd • • 
Homer &. Whllbrnad .. 
lntorfoce Quartz Devices 
C. G. James •• 
KW Communications lid • . 
Lowo Ele<lronl'a .. 
Mlcrcwtwo Modules Lid 
Miniwrse Ptoduets •• 
M. K. Ptoducls , . 
Mosley Elect1onlcs Ltd 
T. Pau •• 
Plessey Ltd 
PM Electronic Services 
OM70 Producls 

MEMBERS' AD ORDER FORM 
e See Members• Ads page 
for conditions of accep­
tance. 
e Not more than 40 words, 
including name, address, 
etc. 
e Do not forget 40p remit­
tance plus wrapper. 

e P lease write in block 
capitals, or type. 

Licensed members are asked to use 
their callsign and QTHR, meaning 
that their address In the current call­
book Is correct. BRS and A members 
will, of course, have to provide their 
name and address. 

159 
95 

157 
160 
96 

159 
159 
158 
157 
160 
90 

.. 82-85 
91 

158 
157 
!SS 
158 
159 
158 
150 

Radio Simek ltd 
RTH (Acrlols) •• 
RT & I Electronics . . 
SCS Components ltd 
Solld Shilo ModulH . • • • 
South Midlands Communications Ltd 
Spnc.omnrk ltd 
Stamford Electronfcs 
S1ephons-Jomes Ltd 
Tec:hnlcn\ Assoclntcs • • 
Telecommunlcatlons lnlernatlonal Aoencv 
Tolford Communlt-ntlons • , 
Thanot Elect tonics •• 
TMP (Eleetronlc Supplies) •• 
J . & A. Tweedy 
Walos: Gas 
Watets &. Stanton Elecltonles 
Weslem Elochonlcs (UK.) Ltd 
W , H. Wes11ake • . 
Chn.s. H. Young Lid •• 

153 
158 
156 
15& 
151 

• • 92/3 
146 
157 
144 
157 
148 
155 
152 
15& 
155 
156 
149 

.. 8819 
160 
150 

I enclose cheque/PO for 40p to cover r----------r--------+--------+---------t• 
the cost of this advertisement. 

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

Date •.•.••• ••• • .•.. • . • .•...•....•• 
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B. BAMBER ElECTRONICS 
TERMS OF BUS INESS : CAS H WITH ORDER MINIMU M 
ORDER OF £1.00. 
ALL PRI CES NOW INCLU DE P OST & P A C K ING (UK ONLY) 
EXPORT ENQUIRIES WELCOME 

20 WELLINGTON ST., LITTLEPORT, CAMBS. 
TEL : ELY (0353) 860185 (TUESDAY · SATURDAY) 

CALLERS WELCOME BY APPOINTMENT 
Please enclose stamped addressed envelope with ALL Enquiries 

PL E ASE ADD 8% VAT 

ELECTROLYTIC CAPACITOR PACKS 2·2mfd 1t 50V, 10 for 40p, 
22mfd et 50V. S for 40p. 
33mfd a t 50V. 5 for 4Sp. 
330mld ol SOV, 5 for 95p. 

Chusl• Taos. 2Sp pack. 
Cable Clloa. for notllno cabl~.15p pack. 

4·7mfd at 8•3V. 5 for Z:Sp. 
22mld ot 6·3V, 5 for 30p. 
100mfd •t 6·3V, 5 for l5p. 
220mld a t 6·3V, 5 for 40p. 
330mfd nt 6·3V, 5 for 40p. 
470mfd ot 6·3V, 5 for 4Sµ. 
3300mfd at 5·3V, S for tsp. 

tmld a11ov, to tor ZSp. 
33mfd at 10V, 5 for 30p. 
100mfd ot IOV, 5 for40p. 
220mfd at 10V, 5 for 40p. 
330mld at tOV, 5 for 45p. 
470mfd al 10V, S for &Op. 
3300mfd at lOV, 5 fo r 9'p. 

3Jmld ot t6V, 5 lor l5p. 
330mfd at HV. 5 for 60p. 
1000mfd at 11V. S for tsp. 

3Jmld at 25V, 5 for 40p. 
'7mfd at 25V, 5 for 40p, 
100mfd ot 25V, 5 for 45p. 
220mld et 25V, 5 for 50p. 
330mld al 25V, S for 7Sp. 
470mld al 2SV, 5 for tsp. 
1000mtd a l 25V, 5 for tSp. 

3·3mfd II 35V. I for 30p, 
10mfd at 35V, 5 for 40p. 
3Jmfd at 35V, 5 for 40p. 
'7mld ol 35V, S for Op. 
IOOmld 113SV, S for l50p. 
220mld ot 3SV. 5 for 75p. 
330mld al 35V, s for 95p. 

EDGEWISE METERS, 50 mlcro•mp 
FSO. centre zero, but can be lefl hand 
zero'd, dl1plDt oroa Uln. x iln .. 

•ml"HI modern appeMonce £t.so oach. 

llAmfd et llAV. 5 for 6Sp. 
1 n1fd at 100V, 10 for 2Sp. 
0·001&mfd min disc ceramics 20 for 20p. 
390pf tantalum at 500V, 10 for 30p 

HANOI-PACKS 
TV pluo1 (moral typo) 6 for 50p. 
TV soc.kets <metal tyoe) S f or 50p. 
TV llne connecto1s (bad1-10 .. bac~ •kO 5 for SOp. 
T03 tron1lstor Insulator set1. 10 for 50p. 
Mlxod oleclrolyllcs:, rorge bftg £1.00. 
PC Bonrd Wlthdrawol Hnndlo1, mb.od cols8 for 50p. 
Solder. 20SWG, 60/40 alloy, OPP•OX. 9 yds 25p. 
OA81 Diodes, 15 for 25p, 
OC200 T1a_n5lstors, & for 50p. 
Perapoa CoU Formers. Hin. x lln. dia .. ~ for 25p. 
Tunot Tao•. i'tln. dla •. 2:5p pack. 
Rotary Switches, min. 4 polo 2 way. 2 for SOp. 
Antl·Pluulllc Beads, Up pick, 
Totephona T)pe Eftrpleco Insert, 50p. 
Roodt (for reed relays) Slnglo 0 pote m111kc. 5 for 30p. 
Mui lard Tubul o.r Ceramic Trlmmors, 1-18pf,6 torSOp. 
(as footurvd In Rad. Comm. Jo", p. 25). 
ICt, 1ome coded, 1401L type, untested, mh:ed, ?O 

for2Sp. 
If Cana, l ln. sauare, suHablo for rewind, & tof'30p. 
IF Cana, tin. x l ln. x Un,, suit.able for rewind. 10 

for30p. 
Small Neons, 6 for 2Sp. 
24V Min. Reed Rela~s. cncapaulatad slnolo-pote 

moko, 2 for 50p. 
2•V 2·8W Lon1ps, MES typo, 6 lot 20p. 

Miniature Slider Swllches. 2 pole. 2 way.S for 50p. 
8SY95A Tran1l1to••· 6 tor SOp. 
6·3V 0-3A Caplan Lamps, 10 for 2Sp. 
PNP Audlo Tyoe TOS Trnnst11ora. 12 for 25p. 
Block Plostlc Knobs, f fn. Olo .. 11n. aplndla. • tor 

50p 
Ring Maoneta, 7mm oulslde di". 20 for SOp. 

25-Way ISEP Pluoa on.d Soc!rets 40p u1 (1 oluo + 
1 1kl) Pluoe end sockets sold npcualely al 2Sp 
each. 

Cnnnon Right-angled oluos XLR LNR15 75p. 
Din Skis Spin, 270 dog. 4 for 50p. 
Din Spookor S kis, 2·pln. 4 for 50p. 
Stondt\rd Joc)(Pluos. f in . .. for SOp. 
Andtcwa UAN Froo Skis (N·lypo) 101 FH4/5QB or 

FHJ•ISOB cablo 1:1.00 each. 
Bulgin Round Frco Sk1s, 3 pin, tor mains lnout on 

lest e-Qulpment, etc:. %Sp l!ach. 
5023'9 Sec1' To' Bac.k Sockel.s £1.2-5 each. 
SNC lnsulatod Sockol1 <slnole hole tyoe> Hp each. 

VALVES 
QQV03/20A (ox oQulpmenO £.2.10 onch. 
QQV0 3/10 (ox coulpmcnl) 75p each, 
2C39A (ex eaulpmcnt) 1:1.00 each. 
QQV02/6 <•• oQufpmenll £1.00 each, 
4C X250B (ex eQulpmenl) U.10 oach. 
•X2SOB Cox cqulpmenO £1.SO each. 
OET-22 (ox oqulcmonO 2 fot ~.oo. 

EFSO (new) 25p. EZ81 (now) 2Sp. 
ECC81 (now) 30p. ECC83 (now) 30p. 

LARGE FERRITE RODS. ·l ln 

diameter, lln lono (with coJls). 
grommets each end for thing, 30p 

each. 

HIGH GRADE ELECTROLYTICS · 
6800mfd et 25V, with scrow teimlnals. 
comploto with cap111cllor cllp tor v·cr­

Hcal mounllng SOp oach, discount on 
Qty. 

PUSI PLUGS (PTFE) Brend new 
SOp each, or S for .Ct.25. 

S0239 S OCKETS (PTFEI Br•nd 

new, (4 hole nxtno tvno) 50p ench. or 
S f o r £2.25. 

S PERRY 7·SEGMENT LE. D. DIS P LAYS, digit height 0 31n red, wflh declm•I 
polnls. ISOVto 200V (nomlnlll 1SOV) oooraUon Those arc lhe hlgh·volt Industrial lyoe, 
and therefore brighter th.an normal d tsplaya. All brand new. AT THE BARGAIN 
PRICE OF50p PER DIGIT. TYPE 332(1wo dlglta In one mount) 1:1.00 each. TYPE 333 
Uhreo digits on ono mount) £1.50. (Sorry, no single digit avnlloble.) Nole, these are 
less lhan a QUftrtor of mnnufn.cturora recommended price. 

MODERN TELEPHO NES, wllh dlaf. standard type, fnwn and grey, £2.75 .. ch. 

INTEGRATED-CIRCUIT TEST C LIPS . by AP Inc, oold olalcd CllP·On ..... 
brand now. rndlvlduolly boxed, £1.50 each. 

PYE AC10 POWER S UPPLY,240V Input, l2V (nominal) AT IOA ouloul, s toblllsod, 
fully onclosed, fused, used but lasted £30,00, 

DR IVER IC 1 for obovo dlsPloys, SPERRY DD700, (16·dll), 50p ooch, (only sold wllh 
otders for dlsplayt). 

DATA covering L~E.D. dlaplays and 00100 drlvet l.C. 30p, 

INTEGRAT ED CIRCUIT AUDIO AMPLIFIERS, TBAIOO, roted SW (sorry. no 
dal->. £·1.oo each. 

P YE MF TRANSMITTERS. 2 x 5B2S•Mo In final, VFO 340 to 540kHz (can ba 
modded upward), 2 .oe SB254Ms In Modulator, cw/mew (can be modded 101 AM), 
units complolc, but no PSUs. (Supplled wllh chculls of TX nnd PSU) brand now. 
boud, £20.00. 

HIGH QUALITY SPEAKERS. 81/n. >< 61n. ollpllcal, 21n. deep, 4 ohmg, l"YOllO 
maoncr. rnled up lo IOW, £1.SO each, or 2 for £2.75. (Quanllty discount avallable..) 

MAG NETIC DEVIC ES PROG RAMMERS , contains 9 mfc101wflchos wllh 9 ad)u1· 
table drums for period awll.chlng (needt slow motion mctot to drive d1vml meny 
awltchlno appllcatlona £ t .OO each. 
AS ABOVE, bui 15 1wllch units 1:1.50 e ach. 

DIEC AST BOXES (oppro• alzos) 
41" x 21· " 11'. 75p •t• x 31" • 2', 15p. 

MAINS TRANSFORMERS 
All 2• 0V Input, voltooc1 quoled app1ox. RMS. 
(Piton OCJole Type no only whtn ordering) 

TYP E 10/2 10.0.lOV ol 2A, 1:1.50, 

TYPE IS/I 18V ol 8A, £.1.50 ooch. 
T YP E 18/616V II &A, '5V ol 100mA, £.1.00. 
TYPE 28/4 28V •I 4A, 125V I I 500mA, £.1.oo. 

TYPE 13/16·3V at 1A, 15p uch, 2 for £ 1.SO. 

T YP E 121400V al 20mA, 200V al 10mA, 8·3V o1500mA, £1.25. 
T YP E 77703 •oov 11 IOmA, 200V •I SmA, 5·3V If 400mA. £1 .25, 
T YP E 70462 2so.G-250V, 50.G-SOV, &·~V. £1.75. 

:~~~S ISOLATING TRANSFO RMER, 375VA, tappod primary, 2•0Voutpul, now, 

:tt: = ~!.: : ~:·. ~::~:: :ti:: :r: ::.~3:$. MAINS IS OLATINGTRANSFORMER,(uoqufp.),fn mctafcasc1.1otallronclo1ed • 
.,.. lopped m1lns Input, 11G-240V elc., output 240V et : A + 12v at O-! A , £ 11.CO. 

TWIN HEAVY DUTY CABLE· PVC covered, 50/0'2Smm, 15p per metro, or £ 10.20 AS AB OVE. output 240V ol 12A + 12V at 3A + 22V ot 2·SA, £%7.50. 
por 100 metre reel. 

CURLY LEADS, 4-coro lolaphon .. lype, 181n. closod, •PP••" 511 utendod, 2 for 20p. 
R ADIOSPARES 50().WATT AUT O T RAN S FORMER, 100/110/1!01~C0/220/f40/ 
250V tapped Input end output, s tep up or step cfo~n teclllty, ex nurw u;ulp. ,6,CO. 
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A. J. H. ELECTRONICS (GSAQN) 
Proprietor: A .I J. HIBBERD Tel: RUGBY daytime 6473, evening 71066 
T erms of BuslnHs Cash with order, Mall order only, or Callers by appointment. S.A.E. with enquiries 
Postage Charge 20p on Rs and Cs, 25p on others ALL PRICES NOW INCLUDE VAT 

AMtsBJV VANGUARDS less control equlpmonl. loN btmd, In good condition, onJ_. 
£7.00 + £1.00 p/p, 

PYE SO wall AM base elation T• with power unit good condt!ion but unle5ted £30.00 
buyer 10 collect . 

PYE FM high band base s1allon Ta&. R• link unit$ PTC811Z/ PTC82'2Z 12 wans RF 
output horn OOV03/20A rack mounrfng, valve IVPt R:c, new and unused with 101-
vlce manual £28.00 buvor to collocl. 

XTALS FOR POCKETFONES 433'2 £6.25 pair. 

PYE POCKE"TFONES 1yrio Pf1 UHF and OK for 70cma In vory good condition loss 
baltorlos. tested and wor~lno L20.00 pair le, one T;x ono Rx no! working £ts.OO oah. 

PYE:PoCKE-TFOHE PF1 Tx unt11 101tod and working 1os1 banorle1 £·so.oo each. 

PYE POCKETFOHE PF1 carr;lng eases with leather alroo thc10 ere uu.ine covered 
metal boxes wfth ltft up lld chrome Ulm end royal blue lnto1lor size 7! ')I 5-f x 1). 
lhose can be used for a vedety of lhinas Including caso for small portable rio. 
now ttoo each, lwo tor £3.15. 

PYE CO.'Vl?ACt b~merv chargora ac1 now boxed £10.0~ each. 

PYE COMPACT l colhor corrylno c .. os wllh)Ulh~f ma~. now £2.00 a3eh, lwo lor 
£3.75. 

455KHz FM IF ompllflor boards lor FM10D, FM10B. FM215B, UIOB, otc. new unusad 
£3.50 each. FM audio boards for some models unused £1.50 lhe pttlr !or £A.SO. 

USKH1 A\4 IF inn11fler b>.u~h lor A\410 ) . ~ \0~3. A'l.H; r , otc.".ttaN unused £A.OO 
each. audio boards to sull unused Cl.Ol or the pair for £$.SO. 

PYE FM CAMBRIOGE! VAN GUARD RF boads oatl ~. 216250/32 88-IOSMHz 
wllh NPN transistors new LJ.SO each. 

PYE.AM CAM8RIOGEIVANGUARD RF boar~• oorl NO 27025018 S<-68MHz with 
PNP transistors can be altorod 10 cover68-88MHz £4.01) Ol\Ch, 

PYE FM MIC. INSERTS 31n ohm9 Imp. tyoo • 103F 50p oach. 

PYE COILS sullablo lor rowlndlng os re.,lac.omonta In Cambrldge/ V(lf'lguatd RF 
boluds with coro 5p ench. cora. only 1p each cores lor Cembrldge/Vnnouard Ti 
coifs (nno thread) 1 p each. 

PYE Westminster fronl 01nol1 tor~Wt5AM, WtSFM elc, 75p each. 

PAINTON 18 way plugs end 1ocke1s suuable for Cambrldoo andl Vanouatd con1tol 
cables new In sealed pacu11 tOp each £1.70 pair, 

PYE VHF PA Tank units lo 1ult 00V03/20A, or 00V06f•OA Includes AE filter OK for 
1C5MHt £1.00 each. 

BASE S T A T ION REMOTE CONTROL CH 'SSIS con1•1nt llno lr•ns1ormer lwo 
3,600 ohm 2 pco rolny1, ono doub1oonno 5,000 ohm r>ot , utc £1.10, 

PYE SERVICE MAN UALS we httvo e number for obsotclo oaulpment_, lrom Walkie· 
phone 10 Vanouard1 SAE with your w<ints we ma:,o bo a.blo to help. 

PYE HANDSETS to sull most Pyo oqulomonts lncludlnp Cambridge and Van· 
ou;,tds new £4.03 each. 

PYE f5SKHL If filleft tor Cembrldge, Vt1nguar(an~Base 1U'lllon CIC, SOKHz channel 
apaclng typo now 75p <tach. 

10·7MH• CRYSTAL FILTERS ITT"45/LQU/901T ± 7IKH1 nl 3db, • Porox 1k ohm 
In and out Imp. new unuacd £3.SO oach, size 11· )( ~·. 

10.7MHz CRYSTAL FILTERS lTrtllA
0

± 16KHz ot 6db, oppro• 2k.ohm In and oot 
Imo • .£.2.50 Mch silo H'" )( i · >< f", 

\O•l'MHr CRYSTAl. FI LTERS OIC•O:JUlament m:t1o by CaH•odeon IJPO BP25 size 

2· " 2· x u· contains 8 crv1t1l1, • collt, 8 Cs etc: no other oen. 7Sp each, 

2 .. 4MHz CRYSTAL FILTERS I~ In and out Imp. no olhe1 gen. £t.1S. 

OMclaJ ordtu accepl9d on a 1ttlcl monthly bula. 

10·1MHz. RADIOTELEPHONE ma1ke1 oscillators size only 3)" .< H " )( 11· can bo 
used on any equipment with 10·7MHi I f s sotllng crys1ol1 on channel £7.85 each. 

l WAVE MOBILE AERIALS 231• s tainless slcol whip aecllon OK from t2()..170MH1 
h•oe ASP20t new .tt.25. 

UR-$7 neavy duly CO·AX_2Sp PO• n1et10-.-- 60p por2.5 metros and under lor pos1. 

Ylt080 VALVES ex~Qulpn1ont £1.00. 

ELECTRONIQUES SLOW MOTION OIALS typo SMD2 MK3, 6·1 and 36-1 reduc­
tion with clear moulded tronl site 6i" 4" supnlled wllh lwo pointers and spnro 
scale. Ideal lot VFOs. rocel..,or& elc. £3.25 each. 

400mW NEWMARKET AMPLIFIERS l:tpc PC2 15 ohm ln1p oulput: Input 1k ohm 
new bond £t.SO. 

METERS 100 MI CROAMP FSD 2!'" 'X 21" made by Ernut Turner dial ulibreted 
0.15 and marked CRF ~otoclor and battery voJts) modern 1rpo with cle~ moulded 
hont wllh grey trim btand new U.75 each. 

EDG~WISE METERS tOO microamp FSO di5pfay area 1t" x ft". doplh lrom mount• 
Ing nonoe t , t•. scale callbrelod 0-100, made by Etnetl Turner n.nd no110 be con· 
fused with cheap tuning melors now bo:r.ed billgaln al LZ.U. 

i tL VER ZI N C RECHARGEABLE 12 Yoh ba1to1lcs rat od tU 150 m/oh lheso consls 
ol two stando.rd 12v 80 m/nh units connected In seflu prunllol nnd hound In :i 
plastlc conlalner 2·· j( ,+· )( r tho batlorles can bo romovocJ without damage by 
cultlng one end oft the coso, those wore made tor tho ITT Starlono, b.n.ncr; 1ypo 
No ST 128160 now unused £2..SO two for £4-.SO. 

A MPHENOL CO·AX RELAYS type 316-10082..J, 26 YOll coll (some avaltable 418v 
1pace:- 100waus RF end 500MHz3Kw P.P. lnnrtlon Ion al SOOMHz 0-osdb. VSWR 
141, lsolatlon lOdb. 1nH•tlon loss 01JGHz0-?db, VSWR at 3GHz 1·1·11 SO walls 
RF 11t JG Hz a high Quallly fOla; nll silver plated and wllh oold plotod conhtcts, n t tod 
wllh BNC 50 ohm 1ocktts brand nc""' In sealed pac~e11 £1.00 each. 

OXLEY fEED THROUGH I N SULATORS PTFE lnsulatlon rnqulres t·,.• horc bn.g 
of 50 fo, 60p or 2p each. 

Uot MULLARD TU8ULAR TRI MMERS 10p each, 6 for SOp, 10 tor 7Sp, 

MINIATURE OXLEY AIR SPACED TRIMMERS 1-lOpl 1· sq. 1Sp each 10 for 
£1.25. 

MINIATU RE SPLIT STATOR TYPE TRl,,.MERS t • < 1· bast !Ool pc<Secllon 
300. 

SPLIT STATOR TRIMMERS 1;• x r base Epl pef seclion 0•025• Qap 40p each. 

O·t MFO coo vw Mouldod Cepacllo1t PC mounllng lono loada 1· x i • x .;•wires;· 
centres In baas of tOO recent monufacluro £1.00 per boo. 

0·047 MFD 250 vw olso 0·015 MFD .-oo~vw. moulded capnc:ltora PC mounting i" >< !'" )( 
i1f" WlrC?I t• eenlhlS In bng1of100 tf'Cllnt mt:r.ulacture , t ,CO POI bap. 

100 MFD 200 vw Electrolv-llcs Ideal to pul ln} series for llnear PSU~telC. newLrecen1 
maf'lufacture £'1..35 oer ten PIP 30g. 

100001 SOLDER IN FEED THROUGHS 500 vw 1So lor 1en. 

8 LY3t RF VHF power 1tanslstor1 t2v DC 13 walls RF output at 175MHt to1[·(wa111 
drive wllh copy of c ircuit U .SO CAc;:h brand new unused. 

FT2A3 CRYSTAL HOLDERS 5p eoch, 

PVC COVERED WIRE 2/25 SWG twin 500 moi re reol1 now unused "one soag" 
1hes:o heve i· of lnsulttllon removed CYery a· but Ideal for many uses .£2.00 .,.. 500 
PO it• 

fTT ISOG MFD 25 vw olectrolvflcs with mounting cllp acrow l ermlnals high qualll~ 
capacitor Insulated can 21p each. 

Most Hems left as la,1 mon1h1 adverl we 1egre1 the Increase ol Postage. 

59 Waverley Road, The Kent, Rugby, Warwickshire. 

IF' UNDELIVERED Return ~o1-
R8 0B, 35 DDU OHTY 8T 
LON DON WC1 N 2AI! 

IF UNDELIVERED Return t o._ 
R80 B , 311 D OUGHTY 8 T 
LONDON W C 1N 'lAE 


