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IMPORTANT ANNOUNCEMENT 
___ atronics TO ALL RTTY USERS 

Catronlcs Ltd. are p roud to announce the availability of a new RTTY terminal unit. The " Eurocat model STSB" rs based 
on the well known ST5 unit with a number of important refinements. e.g.: 

* Tuning indicator arrangement using LED s to aid receiver tuning. * Built-in AFSK oscillator for use with AM, FM, or SSB transmitter. * Input gain control and level indicator to g ive correct operating conditions. * Front panel controls for 
170H z/425Hz shift 
Normal/Reverse shif"l 
Normal/Reverse AFSK 
Loca l/Print copy * Housed in attractive metal cabinet 11 ¥' x 3+• x 8". * Built-in mains P.S.U. for e lectronic circuits and teleprinter magnet. * Ready assembled, tested and guaranteed for 12 months. * Price only £70.00 ~ VAT. (£8.75). 

carr. (£1.25). * V ersion without A FSK oscillator £60.00 + VAT. (£7.50) & carr. (£1.25). 

Available exclusively from Catronlcs Ltd. 
Communications House. 20 Wallington Square, Wallington, Surrey, 

Also avai lable: 88mH toroids 
45·5i50 Baud gears fo r Creed 75. 

A selection of second hand machines Is often available. Send S.A.E. for current list. 

200MHz D.F.M. 

VHF DIGIT AL FREQUENCY METER- Model DFM 5 
The updated version of the Catronlcs Frequency Meter with ex­
tended frequency range to 200MHz with a restyled cabinet and 
front panel. Size 8! ' x r · 3• (approx.). 

* Full 7 digll 0·35" amber dis1llay. * l.C. memory giving a "non-blinking" display. * Automatic suppressed zeros on 3 leading digits to reduce 
power consumption. * TTL and ECL i.c.s used lo give good reliability. * !OMHz master oscillator for high accuracy. * 12V ( ve earth) de input and 210-260V mains psu fttted. 

Price: £ 135.00 (incl. VAT). (A dd £1.50 for insured post). 

Catronics Counters are also available from: Crayford Elec­
tronics and Lowe Electronics. 

45W/2m P.A. KIT 
A Kit for building a 45 wall r.I. power am11llfier for boosting the 
output of 10-watt F.M. mobile transmitters. Automatic solid-siate 
T R switching Is Incorporated. Design as published in Septemb~r 

1976 edition ol "Electronics Today International". Complete kil­
£ 18.25. plus 30p post. Copy of magazine-30p plus 15p posi. 

MICROWAVE MODULES LTD. 
Large stocks of the !allowing available for immediate delivery '. 
2m C onverters with 28-30MHz. O•P, £20.25. Local oscillator outi>ut 
version for transverter use, £22.50. 2-4MH z and 4-6MHz O/P also 
in stock £20.25. 2m Mosfet Preamplifier giving 18dB gain, £14.62. 
70cm units: Converters with 144-146MHz 0 /P, £24.75 and 28-30MHi 
OIP £24.75. Varactor T rlpler with 14W max 0 /P £19.80. 

SSB Transverter for operation with 28-30MHz equipment. 10W 
OIP on 70cm, £ 109.12. 144MHz Input, £149.62. 2m Transverter also 
available, £88.87. 

All M icrowave Modules (>rices Inc. post. 

DEPT. 702, COMMUNICATIONS HOUSE, 20 WALLINGTON SQUARE, WALLINGTON, S URREY, SM6 8RG. 

Tel: 01-669 6700 Open 9am lo 6pm Mon.-Fri., 9am to 1pm Sat. Closed for lunch 12.45 to 1.45. 
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RSGB NEWS BULLETIN SERVICE 
The RSGB news bulletin, callsign GB2RS, Is broadcast 
every Sunday morning on hf and vhf, giving almost 
complete coverage of the British Isles. Its main purpose 
Is to provide an outlet for amateur radio news Items and 
announcements which, by virtue of their topicality or 
urgency, cannot wait for the next Issue of Radio Com­
munication. 

The bulletin Is prepared early on T hursday morning, 
and news items, marked " GB2RS news" should reach 
RSGB HQ by first post that day (telephoned Items can 
also be accepted untll 10am). No guarantee can be given 
of Inclusion in part or whole of any item submitted and, 
once broadcast, Items are not usually repeated. 
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SCHEDULE 
Locatio n and co v erage (hf) or 
beam heading (vhf) of station 
G2MI, Bromley, Kent (SE England) 
G8ML, Cheltenham (SW England) 
GM3UAG, Elion, Aberdeenshire 

(NNW) 
G8GGK, Croydon, Surrey (NE) 
Gl3GAL, Belfast (N Ireland) 
Gl3T L T, Bangor, Co Down (NJ 
G2CVV, Derby (N Midlands) 
G40CH, Burnham-on-Sea (NW) 
GM3UAG, Elion, Aberdeenshire 

(SW) 
G3PWJ, Brierley Hill (NW) 
G8COP, Middlesbrough (NW) 
G8GGK, Croydon, Surrey (SW) 
G8BHQ, Stockport (NNW) 
GSVO, Brldllngton (NE England) 
G3LEQ, Knutsford (NW England) 
GM3EHI, Bellshill, Lanarkshire (S 

Scotland) 
GM3HGA, Aberdeen (NE Scotland) 

An rtty news bulletin, callslgn GB2A TG, is also trans­
mitted every Sunday at t 200 on 3·590MHz and at 1230 and 
1245 on 144·6MHz. This bulletin carries Items of Interest 
to rtty enthusiasts. 
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Regardless of where you nre: in your QTM. o n the road. on vacarion. on n 
hike: you will always find " QSO on the 2m band with TRIO \IH F equip­
ment. And no mauc:r o n which transmit and receive frequencies other 2m 
srn1io 11s nrc. opcmtinc. with TR(O equipment you can alwo.tys join in. 
because you'll be qrv o n nll international fi.'(cd·Crcquency channcls­
cithcr In simplex o r vin rcpl.'alc:rs. 

2111 £1M l'orh1blo Trnnscei"N TH-2200G X 
The TRIOT R-2200GX is the latcsl model in the most successful line of2m 
FM handy portable equipment ever produced. Logical development, aided 
by sug~esli<rns from happy owners hus producct.I the best 2m portable 
available today. 

Look n1 the features: o ,·cr 2\V o utput: receive scnsitivityo f0·4 micro· 
volts for 20d0 quic1ini; : l.F. s lwpe fuc1or of 2: I : exclusive tuning fo rk 
conirolled I .7SOH7. access gcncr:11or: 12 channel capability with factory 
fif1cd crysinls for S20, S22 and R7: dc,igned for maximum 11exibility of 
use, o n internal b:tttct'ics or external supply fo r mobHc/lixed s lation 
opcratio1'I: built in telescopic antenna nnd srnndard sockc1 for cxu:rnul 
nn1enna connection. Built m mc1cring allows checking of signa l s trc:ngthy 
1ransmi1 ou1pu1 nnd ba11cry vo llusc. The TR-2200GX is b.oused in a 
rugged s teel cnse ror ultimruc protection :igainst accidental damage. with 
a ll opern1ing con1r0Js placed ror maximum operato r convenience on the 
IOP face o f the rig. 

·nic mos1 imporrnnt :uset o f course is T RIO quah1y of design. No other 
m:inu(acturcr c:tn match TRI O's vast experience in producing high qualily 
clccironic cquipmcnl and as a result, TRIO lead. nol only in instruments 
and Hi-Fi, bul also in the amateur field. 

Unlike 01her pOrtoble equipmeni. 1hc TR-2200GX is supplied complete 
with 31J nccessorics including. a ptOIC'C:lhc carrying case and shou lder 
strap, cxtcrn31 power leads nnd the all important battery charger for 1hc 
op1ional NiCad pack. A sci o f rechargeable baucries cos1s £9.72 including 
\I AT. The some op1ion on comparable gear can cost up to £30 so be sure 
to nsk what you get fo r your monC)'· 

2m FM Mobile Trnnseci• .. r TR-7200G 
The TR-7200G is the bc:,1 selling 2m FM mobile lrnnsceivcr in Europe. 

86 

Some or rhc reason~ why this is so mny no t be obvious from the basic 
SJ><."<:ifica1ion. 11·s 1101 iust 1hc high scnsi1ivily (0·3u\I I SdD) quieting or the 
superb finish. it's 1hc tull rnngc ofncccssories and the finesl sc.r\'ice backup 
in the country. h 's the linlc <lernils like the: LED under 1he channel 
number indicator th:u is R F powered and only lighlS when you ha\'e n 
receiver crys1nl fitted. The "transmit" lam p gives the same fu nc1ion for the 
1ransmi t cr)Sla ls. ·n,ls means thut you no longer have 10 wonder which 
ch:tnncl.s arc opcr.-1tional \\'hen you arc mobile:. Did you know tha t by 
removin g the rear panel ucccssory plug YOll can drop the receiver gain by 
IOdO to 1>rcvcn1 1hc fellow nc.i to you in 1hc car park a1 the ra lly from 
blowing your head off! 
Oid >'<•u know t hcu the swr p ro tec tio n system is not 1he " sudden dc<1th 

11 

variety but crndunlly reduces the Tx power with inc reasing SWR so 
that you nrc not put completely off the air when your mobile whip antenna 
ge1s " 1c r. The snmc sys1cm protects the PA and driver fro m 0 \1Cr voltogc 
damage when the ria is used in n vch_iclc having :t high chnr:;c voltage 
rrom the nhcrnntor. 
Only T rio equipment hns the unique tuning fork conlrolled repea1er 
access tone generator to ensure nc-ccss first time. every time. 
All these fcn1urcs 3nd more, cnn only bo provided in equipmenl made lo 
professional >lnndards by n professional company. The Trio Corporation 
is the large.~l dcctronics manufacturer in J u.pan o ffer ing a range of :ioutcur 
equipment :lnd you, 1hc customer. benefit every time. 
The TR·7200G comes to you complete \\ilh mo bile mounting brockc1. 
s1and off feel ror fixed srntion use. n1icrophonc. microphone bracke1, 
cable manual and fi lled S20. 21. 22. R6 and 7. 
Extra channels available forTR-7200G at ! 10 inc VAT for 3 channels, £20 
inc. VAT for 6 if ordered at 1he lime of equipment purchase. 

Sole lmPOrlcrs 
LOWE ELECTRONICS 
119 Cavendish Rood 
l\lotlock Dcrb)'sloirc 
Tel : l\'l31lock 2817/2430 

~TRIO 
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TS-700G 
In case you hadn' t noticed, the TRIO TS-700 has a new 
look. Now updated and incorporating all the features 
which made it the most sought after transceiver on 2 
metres, it now includes additional refinements which 
you, the keen radio amateurs, .have requested. 

The basic concept remains the same: a complete 2 
metre station package operating from a.c. mains or 
12V d.c. supplies, provicjing full VFO coverage of the 
2 metre band with facilities for 22 crystal controlled 
channels for popular repeater and net frequency working. 
The same TRIO design standards such as the ultra linear 
PA operation resulting from the use of an inverter derived 
20V supply, arc still used. The same supply is also 
used 10 feed the driver and the audio stages of the 
receiver. TRIO"s acknowledged leadership in the quality 
audio field has been put to good advamage in their 
amateur equipment. Everyone comments on the clean 
crisp audio quality of the TS-700G both on transmit a nd 
receive. 

The main refinements can be summarised as follows : 

* New improved receiver front end system contributes 
to a new standard of sensitivity; 0·25tJ.V for IOdB S 
+ N/N ratio on SSB, 20dB quieting for 0·41J.V on 
FM. This is the best receiver on the market today. * New FM I F strip with narrower filter for European 
market. * New centre zero tuning meter for FM. * Automatic to ne burst. * New JOOkHz calibrator with automatic disco nnection 
of antenna to remove confusing outside signals. Auto­
matic transmitter disable in CAL mode. * New logarithmic S meter. * New re peater and reve rse repeater operation at the 
tum of a panel switch. Operates on either VFO or 
crystal controlled channels. * New improved audio system for FM and AM trans­
mit. 

RADIO COMMUNICATION February 1977 

The use of fully balanced mixing at all stages of frequency 
conversion guarantees a clean signal free from unwanted 
products. The power output of the transmitter is normally 
between 15 and 18 watts and this, in conjunction with the 
TRIO amplified ALC system, gives you an outstanding 
signal. Just listen to 2 metres and judge for yourself 
which rig always sounds the best. 

If you are considering your once only rig for 2 metres, 
then the TS-700G has to be your logical choice. Backed 
by the largest company in Japan making amateur radio 
equipment, and the best service facilities in Europe at 
Lowe Electronics, the TS-700G SSB/ FM/CW/AM trans­
ceiver has to be the a ll time best buy. 

Sole Tmportc.rs 
LOWE ELECTRONICS 
U9 Ca,·cndish Road 
Matlock, Derbyshire 
Tel: 0629 2817/2430 

TS-700G £389.00 VAT cxcl. 

$TRJ:O 

87 



ELECTRONICS 

Teleprlnler 1lon411s l"re found OYer the whole radio soectrum. Thov con ... ey news agency reports 
usually In English or French. weather lnformntlon and Por1on1d or business messages In plnln 
languaoe or cod&. RTTY slgnals are a1so heard on all !ho tt-mo1eur bonds lncludlno 2 metre 
s ignals hom Oscor Htolll1es and may orlgln31e hom any country in the world. 

In lhe PHI, ll'le main drawback In decoding these slonlllll hH boon the necessity lo use a 
mechanical tcloprln1or. The 11ccomoilnying noise. olly smoll1 and frequent maintenance orob · 
lems together with the dlfficulty In ma.king $peed changes to 1ccommoda1e different staindards 
have tended to DUI ofl ell bul tho dedicated enlhusiast. 

The advent ot 1olld s tale devices cap•ble ol decodmg and dl1ployfog the RTTY lnfounalion 
In complole allenco hH ooened up e new hori.ton for tho radio amateur •nd keen SWl. T he all 
new T0224 "ldeo converter ac;ceots RTTY information end proce11os It 10 produce a compc.,site 
video slgn~I which can be displayed on a 625 lirie monit or, or on• ttandatd TV set using a n 
opllonal UHF modulator. This now means that you can sil and en Joy conlt11ets using RTTY ~nd 
the SWL un UH his genvral cover-~oe recei ver to read nows a.nd "lews from all puts of the 
world. 

Tne di splay produced b:t the T02:'24 fs in lbe form of aeven llnes of 32 characte1s, using largo 
ch•ractet she rot easy reading end trouble free viewing. Now lntormallon rs di.splayed on the 

bottom lino of tho screeri and when the line Is full, the dlsolny steps up one llne and continues rnedlng, Al the same time, the top llno Is ron1oved lrom the d lsplnv 
arcn. Oporntlon ol the T022.4 Is slmpllcUy Itself and all you need to cooy RTTY slonors 11 a sultabl o audio terminal unll (which wo can suppl y), tooe1her wi th olth.er o 
625 llne monitor or UHF TV set. 

SPECIAL OFFER SECTION - GRAB NOW WHILST YOU CAN! 

KF 430 T hose btlel details cannot convey the 1hoor 
au•llty of construction ot the KF'30. Tho entlro 
retolver hont end Is housed in Its own futlv 
tcreened enclosure, as is tho transmlnor out­
put section. Multlple tuned circuits ensure 1 
clean outout slgnal at all power level&. A ll 
cryst•ls are filled wllh lndlvldual trimmers for 
&POI on accutaey. The rccelver selectlvtti; 11 lo 
cunenl UK and European standards and on 
automalic tone burst is fitted. 

• SMALL SIZE only 240 x 85 x 60mm. 

• LIGHT WEIGHT only 1·2 Kg. 

• FREQ. RANGE 433-346MHz. 

• POWER O/P. tOW or 3W switched 

• SENSITIVITY 0·4µV for 20dB q'tng. 
• AF. 8 / Width. 500-3000Hz. 

Tho KF-430 comes with g channols fitted to covQr 
all slmo tex and repealer channt!lls In cu1ren1 
uao. A matching microphone r.nd mobllo mount 
oro Included. 

NOW ONLY £202 inc. VAT 
FITTED I CHANNELS 
THE B EST BUY A V A ILABLE 

T 599S 

TOP 

TRA N S MITTER 

AT 

ROCK 

BO TTOM 

P RICE 

ONLY £255 

INC. V AT 

Followlno Oie worldwide success of the TS 700, T RIO hftvQ l akon tho 
TS 700 basic deslon and packaged It tor 2 metres SSB mobllo use. 

T he TA: 7010 1ctt new slandmds In recei ver sensitivity and low I Pt.ulous 
emission on transit. OoeraHng CW and SSBhon1144·t-Uc·33SMHz, the 
TR 7010 co~en CW SSS and beacon ac1lvlt;. 48 5kHz channel1 plut 
VXO and RIT provide contlnuous coveraoe. 

Single conversion utlng an l .F. ol t0·7MHt wl1h a superb cry111I fillor 
provides outstanding aelec-tivity. W ide range amplified AGC end newly 
developed FET devices In Rf amplifier and miler stages allow mulmum 
sensilivity 10 be used with h tedom from overfoad due to adlacent slo· 
nals. S ingle conversion transmitter with fully balance-d mlHr ay11em 
generates 1 beaullfully clean signal with crisp audio Quallty. 

Complotoly solid stato excopl for 1ne driver and two 61468 tan cooled 
PA tubes (ror that low lntormod, si gnal thal means real auallly), tho 
T599S has all thal you could wnnl. A ll mode operation SSS, CW , A .M. 
o n au bands hon180m 10 IOm. Sulit ln vox with adJustAble dolov and antl­
vox. Multi position motoring forcomplele operator lnformallon. 8reok·ln 
C W with bullt·l n slde!one generator. Oual jmpedance microphone Input 
s:tstem-and of courae, TRIO quallty of conslructlon wllh e die cost 
tronl panel 11nd ruoged casing. Slgnal quallty. 

Guaranteed by TRI0'1 acknowledged leadership in the audi o neld: by 
the use of an 8 pole crystal nllet: by the use of linear PA tube1 and by 
the use of an •mPllOed ALC system which gives signal p unch without 
sacrific ing slgnal quality. 

M easutlng only 10l- sr # 12" and weighing only 2S lb., the TS99S Is 
a. real mighty mouse. A ble to ail on lhe smallest operallno desk. It's a 
perfect match for the RS99S or the earlier J R599 receivers-or eny 
receiver tor that mattet. 

H EAD OFFICE Ut Cavendish Road. Matlock, Derbysh ire. Tel. 0629, 2117 o r 2430 I a.m. t o I p.m 
BRANCH OFFICES CommunlcaUons House. 20 Walllnoton Square, Wttlllnoton, Surrey. Teti. Ol ·.669 6700 

Soho Houao, 362·4 Soho Road, H:indsworth, Blrmlngnam. Toi . 021-554 0708 
27 Cookrldgo Strool, Loeds. Tel. 0532 452657 

AGENTS Alan GWJYSA. 35 Pen-Y·W oun, Efoll 1 .. 1, Nr. Pontyprldd. Tel . Newton Llontwlt 3809 
EVENINGS ANO WEEKENDS John G3JYG. 16 Harvard Road, R!ngmer, Lewes, SuHoi. T el. Rlngmer 812071 

Sim GMJSAN. 19 Elllsmulr Road, Ballllc1ton, Nr. Glasgow. Tel . 041·711 0364 
OPENI NG HOURS : t-5.JO TUESDAY TO SATURDAY INCLUSIVE 

TR 7010 

HOORAY I 

WE GOT SOME 

MORE-

ONLY £175 

I NC. VAT 

SEND lllp IN STAMPS FDR FULL CATALOGUE I. PRICE LISTS OR !Op TO IN CLUDE OUR A N TENNA BOOKLET. 
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FOR 144 MHZ SSB •••• 
THE QUALITY TRANSVERTER FROM 

THE PEOPLE WHO KNOWI 
As you may already know, we are now manufacturing a 144MHz all mode solid-state linear transverter, MMT144128 as pictured below. 

This 144MHz unit Is fully compatible with any 28MHz drive source and provides 10 watts conlinuous power output from power 
transistors capable of withstanding severe mismatch. 

An internal aerial changeover relay of the PIN diode type is incorporated which has a through-loss of less than 0·2 dB. The com­
bination of a low distortion balanced transmit mixer incorporating protected dual gate MOSFETS. to produce a spurious-free linear 
signal and a low noise receive converter, makes the unit ideal for all modes of transmission at 144MHz, partfcularly where a high 
degree of stability, llneerlty and sensilivity are of prime importance. 

The use of high 0 ci rcuitry throughout ensures an extremely good spurious rejection and selectivity. 
The unit is housed in a highly durable black diecast case, and all circuitry is constructed on high quality glass-fibre printed circuit 

board. The high power linear amplifier stages are housed In a separate internal compartment, thus ensuring excellent electrical and 
thermal stability. 

SPECIFICATION 

Frequency range: 144-146MHz 
Input modes: SSB, FM, AM or CW 
Input frequency range: 28·30MHz 
DC power requirements: 12 Volts 
nominal 
Current consumption: 2·2 Amps 
peak 

Power output: 10 walls continuous 
rating 

Drive requirements at 28MHz: 
500 mW ors mW 

Relative 116MHz output: ~5 dB 

Other spurious outputs: -65 dB 

Receive converter gain: 30 dB 

Price £88.88 inc VAT 

Receive converter noise figure : 

Beller lhan 2·5 dB 
Power connector: 5 pin DIN 
RF input/output connectors: 
50 ohm BNC 
Size: 187 , 120 x 53 mm 

Weight : 800 g 

Any further information on this product and others from our extensive range may be obtained 
by contacting our sales department, who will be only too p leased to help. 
Incidentally, we are now on telex. Should you require any information urgently, our number 
appears below. 

MICROWAVE MODULES LIMITED 
BROOKFIELD DRIVE, AINTREE, LIVERPOOL 
L9 7 AN TEL.: OSl-S2J 4011 

TELEX: 618608 MICRO 9 
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South Midlands 
TOTTON (HEAD OFFICE), LEEDS (SMC NORTHERN) 

• DIGITAL II from KYOKUTOj: 
SCANNER AND CRYSTAL T.B. OPTIONS 

The D lgltef 11 otfe,1 complete 5\Hz: sto-p coverage- acros~ 2 meters and now with 
the Scanneu 33. 251!Hz chonnel1from1"5MHz upwards covered In around tO setond1. 
tt off•t• full loc.k and lockout on all channels. The scanner stops on a reauhed channtl 
for 10 aoconds, then unltH lodt d moves on. The bright dlgHnl reedoul comes from 
G tevon 1ogment LE01. 

Seloclable 10 or I wall output for simplex or duplex (uo and down shifts). across 
f4~·1il6 (ra 10 149MHz) h om a ttny 61"' x 2· x 7t"'. Easily 1.1nderdash mount ed with 1he 
supollod mounting brnclutl, or ttlop ed In ploce of tho broadcast wlteless. 

DIGITAL II, £235 + CRYSTAL TB, £10 : SCANNER. TBA 
SAVE £10 ON OLD PRI CE! 

For 1trono handling, nnd low nolae the R.F. m ixer. nrst 1.F. (16·9MHd second mher (~nd LO) arc all FET'a. Tho fton t ond Is tuned by varlcaps by the: OC 
output of 1ho P.L.t.. with 1uparb 1olectlvlty provided by a 15 pole C±SkHz ~t -6dB ± ISll.Hz al -70dB). Coramlc nuer. LEO tamps Indicate It the P.L.L Is unlochd 
or 1ho aquolch opon. Tha V.C.O. Is directly modulated (for exceed ingly llnear deviation). Unl l i\ry 6 chcull block con1trucllon (for aevlcenblllty ~nd screenlnol. 
Soltictlvo Ctllllno aockol 

The SMC73 General Coverage Receiver 
T he SMC73 Is nn oll Solld Sto.lo, Molns and t2V, comnmnlcallona rocclvQr covorlno 550il.Hz to 30MHz ln four 
overlapp ing ranges. Frequenc:t readoul Is by 1wo lllumln1uod dial• tunod by coaxial spun l'31umrnlum knobs, the 
larger for gene-rot coveraoo. tho Inner for 11motour bnf'ld (10.8Qn~) band s1>rood (sot by use of lntornnl 3·SMHz cryital 
calibrator). 
FET's are employed 1n the R.F. AmoUficr, mfxor, VFO ond BFO(thoaa lotto' two slages being fed from Independent 
stablllied supplles) onsLlrlno oood sensltlvlty, 1Utblllty (clecfflcal end moche:nic"I) dynamic range, (helped by 
adJu5table RF attenualor), and ma1ked fteedom lrom 'oulllno' o t bott\ Iha loc.al ond bc~t lrequonc-y oscilh:itors. 
An internal loudspeaker (but with Joc:ks for 'phonos t'lnd e.lornal speakor) , lllumlnated signal meter, 50239 (UHF) 
coax. socket and binding po, 11 for ontenna, twltc:hablt envolooe (A.M.) and product detectors (SSS/CW) (pro· 

SMC13 Ex•l tock. only £tt•.so + VAT \'lslon on switch for posslblo fitting ol FM demodulato,), fHt all ftaturea: of this ei;clHng new low pri ce recetver. 

CRYSTALS A ND CRYSTAL FILTERS from SMC (£3.75 pair or £2.00 singles) P & P 20p. VAT 12!% 
YAESU OTHERS YF30F350 350Hr FC") 10! CW £18.00 

£11.00 TR2200(G). C l4&A. C826. MB YF3)F~ 600Hr f(") IOI CW 
FT2F. FT'lFB. FTAUTO, FT22• YF30Ft2 !2kH1F(")101 FM £11.00 

(6. t8MH1 T• and '" 52MH: R<) 
(12MHz Tx and Inc.. .UMHz Re) YF90H600 609HtCW9MH: £16.00 
SIMPLEX SO 20-24 YF!IOHN NkHt SSB 9MHz £16.00 

SIMPLEX S :·O, 12, 16. 19, 20-2• DUPLEX R3-R7 YF90H12 t2kHt FM gMHr £11.00 

DUPLEX RO·R9 oll IR (T & R) Soledion of Inverse receive 
YFl07M600 MIOHz CW t0·7MHz £15.00 
YFt07M2 < 2-:kHz SSB t0·7MHt £16.00 

Fnoo<B FT301(S) FT221(A) YF!07Mt2 !21rir FM t0·7MHr £16.00 
CONVERTER CRYSTALS, £2.20 Caular Crvs1el1(9 0' 10-7) 11/ U u ch 
38·666 (2m), •2 (4m), 50·5 (70cm) £2.00 

The hilndheJd t<P202 wi th tts 2W ot RF .flnd iW ol audio, Immunity co Imago en d IF brealii.through. oflers performance to rtvat all 
waUmHal'i.tes and many mot>lfe tOW sers. The KP202 ls suppfled wHh telesco1>ic whlo, leather ho.ndte/whlo case and F type plug. 
Accessories Include au tomailc (R channels only) crysl•I 1ono burst (£.10.00), OtII 1t1.1bby entcnna (£5.75), leather case (£• .75), 
baso charger KCP2 £11.25), set of 10 nl cads (La.SO). F 10 UHF adaptors (.t1.A5), F pluos. spare whips, spilre hods, e!c. 
EX·STOCK IN TOTTON 
SIX CHANNEL S FITTED S20 and S22 and any' of : SO, S21, SU. 524, R3, R4, RS, R6, R7, >nly £104.75 <~ VAT) 

SOLID STAT E MOBILE LINEARS (VHF & UHF) FROM KLM & AMPERE 
2 meter, SSS/CW/FM, RF sensing wllh manua1 • 2 or 70 Suporb R.F. sensing, excellent biH arranoe· 
OYcrrlde, "Mlcroslripllne" monts, c/ w mounUno brnckct. 
12V O.C. 10W drive 12V O.C. IOW drive 
2· x 6·5" x 10· (ti") (VAT + 12!%) 2•5" ' 5·2" " 7-5"(8·5") (VAT + 121%) 
(Ove' 1S dlflerent models-S.a.e. det311s) APBS2A 14:SMHzSOW oulput .• TBA 
PAl4'/160/ BL !45MHt !&OW oulput £155 APB57A 0 3MHt45W outpul .. T BA 

Microwave Modules Transv erters • 
FromTon,ShorTwo Motres(•'IO!elc, a'620Boro'22tRJ. YAESU CLOCK . 
10W output. bnltrnced Tx mixers, low spurious -
con1ont, high sen1ttMty with dynamic range. (VAT An11100 clock wit h auton111lc ndvanclno 24 tiour · 
+ \2i " ) (full converter range stocked S.A.E. ... - time zono houf disc giving, &t o o tonce. time In , 
datallt). . prlnclpnl cities or llmo zono. Ba ttery powerod, self 
MMT144/28 or 50 2 metres £71.00 · alartlno. 1hocll. retl1tant. 
MMT432/28 or 50 70 centimetres £97.00 
MMT432114C Ooublo conver$lon £133.00 OTR2C only £t:J.OO (VAT +SY.> D &. o 300 

...,, COAX RELAYS J ~ t2V DC 50 ohm, Sliver otatad. 

I 3 ) - EutockP.&P.30t>(VAT8%). 
'~ c~ Power Crosstalk (et SOOMH:.) 

I ~ ..., CXl20 SOW 35dB Cable cnlry 
iJ CX230 300W 40d8 BNC sockets 

-

COAX SLIDE SWI TCHES 
Up to: lkW, MGHz. 0·3dB toss. 1-2:1 VSWR. 
50dB laolaOon, SO ohm ' N' or 'PL' fittings. 
El alock P. & P. 30p (VAT + 8%1 

£1.50 T WSl20 I In 2 oul Nickel 50239 £5.~ 
P OA TWSnoG I In 2 out Gold SD239 £1.50 

SEND LARGE (10· " 12" ) SAE OR 15pSTAMPS FOR FREE YAESU CATALOGUE "'-22 PAGE STOCK/ PRICE, S.H. LISTS ETC 

PLEASE NOTE-THESE PRICES DO NOT INCLU DE VAT (121" ot 1 %1 

Terms : Cash wilh order, or credit card holders lust 'ohono fn for. If 0011fblo, Hmf day despatch. lmmedieto 
H. P. ava11able tor card owners lor amounts up to £225.00. Holder& ot cuHent U.K . callslgn1 (where Jtferences have 

been provided) can be speedily cleared, or normal H.P. at competUlve ratta l a avalloble. 
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Communications Ltd \lfil 
AGENTS: ENGLAND, N. IRELAND, SCOTLAND, WALES 

YAESlJ 

v YAESU MOSEN SECURICOR SERVICE 

2 YEAR GUARANTEE 
WE THINK IT THE BEST NOW IT COSTS LESS 

• FTUlR FEATURES 

144-148MHz INCLUSIVE COVERAGE 
MULTI-MOOE A .M.·FM-USB·LSB-CW 
234V AC OR 12V DC WORKING 
11t" (141 x 5· x 111· ANO 22LB 

FT22tR 

DUAL SPEED SMOOTH VFO DRIVE READOUT 
TO BETTER THAN l~Hz 
44 FIX CHANNELS (4 x 11) (2MH') 

FT221 R-£339 ( + VAT) 

Thanks to our bulk buying policy, we have 
beaten inflation and the falling pound saving 
you £22.50 on LAST YEAR'S price! As an added 
bonus all new SMC FT221 Rs cover 4MHz and 
are equipped with 600kHz and 1·6MHz shifts. 

Yat'su's state of 1he art technoloo~ brings you a fully modulot plug In 
board construcllon, multlmodo, 2m transcolvet lhat render$ O'ilCr t he bonrd 
"rats nost" wiring obsolete. Tho 134MHz phaso locked voltnoc controlled 
O$cllla lor, comblried with o.utomntic ViJfic:ap t uning ol lhe transmltlor and 
receiver givos you , without rt>sort to i:irest-lcctors, l\O uceodl ngl(,. c loan 
transmit s l gnal, and a sensiHvc receiver wi thout degradation of strong 
slgnal handllno capeiiblHtles. 

SEMI BREAK·IN WITH SIOETONE 
UNIQUE AUTOMATIC TONE BURST 
P.T.T. MICROPHONE SUPPLIED 
FRONT PANEL ADJUSTABLE VOX 
FRONT PANEL MICROPHONE GAIN 
ALC EXTERNA L PHONO SOCKET 
10W DISSIPATION PA DEVICE 

600kHz ANO H~~Hz RPT. SHIFTS 
"S"/ CENTRE ZEROI OUTPUT METER 
CLARIFIER (IRT WITH RT + TT) 
NkHz SSB 1~Hi FM BANDWIDTH 
ADJUSTABLE SENSITIVE SOUELCH 
lOOkH1 CRYSTAL CALIBRATOR 
SWITCHABLE NOISE BLANKER 

THE FRG7, GENERAL COVERAGE RECEIVER Ex-Stock 
The FRG7 Is u eenerar coveragD solid state receivor wlth specifications unparafleled In lt.s p ticc renge. It uses Q 

81Hlow Wndloy Trlple-rnh:, dtilt cancelllno loop to r continuous, spin-tuned Inclusive covernoo of o·s to 30MHz with 
cnllbrotlon accuracy better llum 5kHz. Frequency selecllon Is llccompllshcd by seltlng the RF (pre-selector and f'Bnge 
switch), d lalllng up Cho required nun1ber of meg11hortz, then tuning the VFO knob as normot. 

Th" rec:elvor Is sensitive (O·SuV for 10dB, S + NIN (SSB)) and stabla (within SOOHz for any 30 mlnut~s nf tcr warm 
up) with A .M., SSB &nd CW modes coternd for. A 3 position audio Oltor, RF altenuator, dlnl lamp conse ,...atlon 
$Wlteh. recorder ond phone sockots are fitted. II ls mains powered. but should the supply tall, or portablo operation bo 
reQulrod. 8 dry cells are au1om•lleally switched In. EX·STOCK IN TOTTON £148.50 <+ VAT) • • 

A TRIO OF YAESU WINNERS ALL EX-STOCK IN TOTTON 

FT301 
Top to ten, solid state, trans.cel~er 4 models to 
choose from. 
10 or 100W oulpul. d igltal or analogue. 

FT223 
2m, FM 23 channels. 12V OC-10W output c/ w 
tone burst, mrc. mounting bracket , smart, 
sensit ive and solecllve. 

=--­----• FTIOtE 
WORLD FAMOUS tro.nsceivef, top to ten 
caoabllltv 3 models to choose; 234 and 12V DC 
speech processor, etc. Large range ot malchlno 
accessories ovallnbl&. 

For Further Information and FREE Yaesu Catalogue Send S.A.E. 

SOUTH MIDLANDS COMMUNICATIONS LTD 
Hu d O{flcl, Main Showrooms •nd all Mall Order 1nqulrl.s lo Totlon 
OSBORNE ROAD, TOTTON 
SOUTHAMPTON 504 4DN 

Hours of bu1lne u : 9~5.30: t.12.30 Saturday 

Cables : Aerial Southampton 
T elex: •n3St SM COMM G 
Toi: Totton (°'216) '930 & 2785 

RADIO COMMUNICATION February 1977 

NortJi~rn 8tanch: The Chambers 
No 3 The P•rade, North Lano. 
Headlngley, Leeds Tel. (0532) 
78 2'3t6 Hours of bu1lneas: 9.5 
Tues·S a t 9·8 p.m. Thursday. 

AGENTS (ovonlngs) ALL QTHR 
Brian Ke nnody GJZUL Droltwlch (09057) 4510 
Peter A viii G3TPX. Corton (022 673) 2517. Ian 
Mct<cu:hnie GMBDOX Bridge of Allan (078683) 
322'3. Howarth Jonos GW3TMP, Pontybodkln 
(035 287) &46. Mervyn Anderson G13WWY, 
N.I. TandraQoo (0162) 840656. 
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South Midlands Communications ltd. 
YOUR SINGLE STOP SOURCE FOR:-

VERSATOWERS The t_elescopic, 2011 section, with full tilt over facillt_Y 
permits easy antenna adjustments. The low unit 
weight and superior design of solid ground post 

allows easy and cheap Installation often without resort to concrete. Beware of false comparisons with other brands. Before buying 
a mast, we advise you to contact us giving full details, W ith 18 years experience in the design and manufacture of commercial 
masts and antennas, which are used from the frozen wastes ot Antarctica to the deserts of the Middle East. We supply Nate, the 
UN, lhe Red Cross, the British Antarctic Survey, HM Government and to all continents, In fact, to over 100 countries. 

We hold lhe largest stocks of masts and antennas In the UK, from the Versatower (copied but not equalled), to the products of 
Belgium, England and Australia detailed below. 

ALI MASTS HAMTOWERS 
TELESCOPIC LIGHTWEIGHT SELF-SUPP ORTING 
31 2 or 1·5m. Quick lock sec.lions. Galvanised lattice 10' sections. 
Many nrslons 6 to 21 meues. Freeslandlng wit~ climbing 1tep1. 
Rigging e•tra. Carrlooe £2, VAT 8%. CaJtJage £3.50. Ex~atoc.k 8% VAT. 
1 x 2m £38,75 6 x 3m £.U.SO 30' c/ w bast gJillage £f6C.to 
4 x 3m £28.50 7 x 3m £55.75 4-0' c/ w base orlllaoe P.O.A. 

CUSH CRAFT VHF OMNI (Corrloge95p) VAT 121Y. 
RINGO RANGERS ARX 6dB gain (over i1'.), ultra low enole radiation, 
excellent 50 ohm match, uses 3 x IA In phase end 1/8>. Glub. 145MHz version 
approx 9' 6'"(d..1ilb), C32MHi approx 3' 6'"(lllustreiled cenlre right). 
ARX2 Ringo Rongor14SMHz £21.SO I ARX4SO Ringo Ronger 432MHz £21.SO 
AR23dBRlngo Volt .. £12.75 ABW1«2m Big Wheol .. tlf.50 
AR2SORO AR2 .. tlS.00 ABW12S ABW harness .. t7.il0 
CX100029MHzRlngo £25.75 ASQ1 2m Soualo .. .. £11.75 

J A YBEA M 70 (4ml.144 (2m).432(70l(Cor. £1) VAT 12i% 
05/2m Sovor Sslot teed £11.00 PBM1.C/2m 1Cole Paro 
08}2m 8 over 8 glot fc:ed £14.75 08/ 70 8 ovor 8 slot feed 
SXY /2m S olemonl crossed £12.90 PBM18/7018 ele Para 
8XY /2m 8elemont crossed • • £16.10 MBM .. 8/ 70 48 ele Multi 
10XY/ 2m 10element crossed £21.30 MBIAB8/7088ele Multl 
SY /2m S olomont yogi t.6.20 12XY /70 Ihle orossed 
BY/2m8 element yaol £1.10 .cY/4m efamentyagl • • 
10Y/2m 10elo lonoyngl £17.20 PMH2j 702wayhnrnen 
14Y/ 2m 14 ele long yagl £22.00 PHM2/ •m 2 way harness 
Q4/2m4 elomon1 ouad £13.20 PMH2/C Ctrc. phoslng 
06/2m & element Quad £17.60 PMH2/ 2m 2 wny harness .• 
PBMI0/2m 1001e Para £20.SO JBL 15) 592. Joint sleeve .. 

SMC TRAPPED D IPOLES (Pos1<Sp.) VAT •2i% 

£25.20 
£ 12.50 
£15.00 
£17.50 
£23.40 
t2A.OO 
£10.20 
£4.75 

£13.20 
!A.10 
£5.50 
£3.37 

S SOOW P.1.P. USWG £19.60 I P SOOW P.l.P. Cu/Terylene 
HP 1K P.l.P. 14 SWG ut.75 braid c/ w75'feedor, etc. .. £21.75 

MOSELY TRI-BAND BEAMSCCorrlooe£2.SO)VAT12tY. 
TA33 3 ole 200W R.M.S. £64.00 I T A32 2 e le 300W A.M. .. £44.oo 
Mustang 3 otc • • £12..SO Musu1no 2 ele lkW A.M. • . £66.00 

GEM QUAD FIBREGLASS (Carriage £2.oo) VAT 121% 
GQ2E2elomen1 .• £111.00 I GQ4E•elemont .. £238.00 
GQ3E3 elcmen1 .. £17'.00 CK1Q1 oloConv.Mt .. U0.00 

G WHIP H F MOBILE (Carriage 90p) VAT 121% 
Tdbonderl0-20m( + LF) £14.61 I LF40,80or160 .. .. £.4.87 
Mulll moblte 10/ 20( + MM) tll.06 MM40,80or160 •. .. £.4.87 
Flodwhlp 10m( + FFJ £12.42 FF15,20, 4-0, 80 e• 160 .. £5.04 
Besomounl ;~hole mo uni £2.20 Tclcscoplc whio lor colls £1.50 

TELOMASTS TELETOWERS 
TELESCOPIC GALVANISED Teltseople Golvonlsed Lettlco and 
10' steel sections c/w g1uy rrnos. etc. Tube Section. Ctrrlage + 8% extra. 
Co11looe £2. El-sloek VAT 8%. 42' £121.00 (Rigging Kii £28) 
30' '2%.IS or £41.75 e/ w rlgolng 57' £174.00 (Rigging Kii £28) 
40' £29.75 or tS3.7S c/ w rigging 79' au.oo (Rigging kll £411) 
ISO' DUS or aus c/w rloolng 101• £303.00 (Rigging kll £76) 

HY GAIN HF RANGE 1Cor.£1.00.£2.50)VAT121% 
BN86 l :1 ferrlle Balun tl2.00 TH2MKlll 10-20m2elo 04.00 
103BA 10m 3 element £43.50 TH3JNR 10-20m 3 ele £M.OO 
153BA 15m3e1omenl £54.50 TH3MKlll10-20m3elo £137.00 
203BA 20m h lemen1 .. t1113.4Q THGOXX I0-20m 6olo tole! tl .... 50 
402BA4-0m2olement .. £146.00 HYQUA010-20m2ele .. £151.90 
18V 10-aC Load Ver!. £24.50 DB101SA 10-1Sm 3ele £99.00 
12AVO 10-20m Trap Vort. . . £33.50 LA1 Llohtnlnoarreator Ol'IS £20,)0 
14AVO 1a-.omTrap Vert. • . £47.50 LA2 Llghlnlng arrestor spark £3,30 
IBAVT/WB IO-l!Om Von. .. £64.4Q HY TOWER 1CHlOm VM. .. £112.90 

BANTEX V HFWHIPS(Carrlogo90J>)VAT12iY. 
70! 1. 70MHz nbreolass £4.00 I BSU lA432MHz .. .. £5.00 
1«1 j, 145MHr FG or SS .. £3.SO UCL Mid loaded .. .. £1.00 
BS5/8145MHz t.6.lS TLM Trunk lip mount .. £5.25 
BGA FG-l 2m flbreglass • • £8.75 MB Mnonotlc Bese • . •. ti.SO 
BGA SS i 2m stoinless st••I a.so Stond•rd bo .. unwonlod dodutl £0.50 
ROPES (Carriage e.tra) VAT 8 % 
3mmHTsteel •• yd.£0.13 1 X1SORustoroot1SOm 
.SmmHTateel •• yd. £0.20 7 x 81o Galvanised 100' 

AERIAL INSULATORS (Postexlro)VAT121% 
21-polyprop ribbed , • Up I SMCP1 8" ca1bon polyprop 
NTt •i'" polyotop ribbed 4Sp 3· porcelnln ribbed 

AERIAL WIRE (Corrlogeexlra)VAT8% 

tl0.85 
£2.20 

8Sp 
33p 

14SWG hard drnwn cu . • yd. 10p 17/·0« ced cu s1eridard 
Cuterylenobtold . • yd. 13p 7/'03Gcadcuslandard 

.. yd. t7p 

.. yd. 13p 

COAX PLUGS (p&p•xt1o)VAT8% 
Pl.259 S1ondord UHF olua £0M l 258 Boe~ to bock (femolo) 

UHF fbed reducl(lt £0.Si ''T" adaptor (2F+ 1M) 
"Soldorless" UHF RGSU £0.51 Right ongle UM + 1FJ 
"Solderloss" UHF UR43 £0.51 Phono/c1n lo 50239 

UG .. ReduCofs state UR43or 10 £0.14 $0239 2~hol~ socket •. 

CABLES RF FEEDERS (Caulaoe ex1ra) VAT 8% 

URS7 75 ohm Hea..,iy • . yd. 38p T3278 7S ohm Oistrlbullon . • 
RG8/ USOohmHoovy .. yd. 35p I UR397SohmMedlum .. 

74ohm Flactwln •• yd. Ip UR4350ohm Sol Id Cent. .• 
300 ohm Ribbon .. yd. Ip UR.7650 ohm SI rand Cent ... 

£0.80 
£ 1.20 
£0.90 
£0.SS 
£0.37 

yd. 24p 
yd. 2to 
yd. fSp 
yd. 1Sp 

ROTATORS ~~~:to~k01011:,, ~;1•~.nc!:;0 ~~J d~~1~.v:;t 
Carriage (SRS or oosl) FREE. Securlcor dell'Very £1 extrn (malnlnnd). 

AR30 Ullus. right near and cen1ro) 
AR40(111us. ri9hl contra end far) 
AR3.J(de·luxe conlrol AR40) 
B ig Torove $fm CD44 Head 
CD44(C.B. Illus. lell} ml!'d. duty • . 
Hnrn II (C.B. Illus left) heavy duty •• 
20101220 Stolle 1tiouoh Rotstor h'Pe 
2030/ 220 

~iiiii••~ ~::.~,;.RJ01•0133ro30p•;~d :: 
8cote-C044. Ham 11 Der yd 

AEC METERS SWR, Power(P•l. Fleld Strength (F.S.J P ~ P ~Op(VAT + 8%). Unless s lnlod: SWR ( ± 10%). 1.5 lo 160MHz. 50/75 ohm 

SWRlC, (TLH) slnqle meter horizontal h'oo 
SWR20 (8LHJ SO ohm F.S .. P<. 10 and 100W FSO ( ± 10%1 

U.1S 
£UO 

SWR40 Single meter Vert. tvpo wllh F.S. 
SWRSOA (TRH) SWIH ± 5%)3·5MHz uo. Pr to 1kW <± 20%> 

t7.80 
£9.60 

SOUTH MIDLANDS COMMUNICATIONS LTD AGENTS (evening•) (ALL QTHR) 
Brian Kennedy G·lZUL Drollwlch (0005n 4510 
Petar A viii G3TPX, Dorton (022 678) 2517. Ian 
McKochnle GMBDOX Bridge of Allon (078683) 
3223. Howarth Jone& GW3TMP. Pontybodkln 
(035 287) MG. Mervyn Andoraon Gl3WWY, 
N.1. Tandragce (07S2) 840656. 

He11dO/flcc. Moln Showrooms and all Mi>ll OtdfJt enoulrles to Totton, 

OSBORNEROAD, TOTTON 
SOUTHAMPTON 504 4DN 
Hours ot business: 9--5.30: 9~12.30 Saturday 
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Cables : Aerlal Southampton 
Tolex: 477351 SMCOMM G 
Toi: Totton (04216) 4930 & %785 

Norlhrm Branch: T he Chambers 
N o 3 Tho Parade, North Lane, 
H .. dlnoloy, Leeds Tel. (OS3Z) 
71 2328. Houri of business: 9..S 
T u•s ... Sat, 9-$p.m. Thursday. 
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\li)_Y_A_ES_U_M_U_S_EN_ 
FT301 ~~i~ YAESU v GOLD LINE 

YAESU's state of the art fully modular plug in board, all 
solid state, top to ten transceiver, with RF processor and 
rejection control. Bandpass tuning, with wideband PA 
provides single knob transceiver resonance. 4 models, 
external VFO, monitor scope, 2 A.C. P.S.U.'s, etc. 

FT301, 100W Analogue FT3010, 100W Digital 
TF301S, 10W Analogue FT301OS,10W Digital 
FP301, PSU/Speaker FP3010, FP301 with clock, etc. 

FT30 I FEATURES (WITH OPTIONS INSTALLED) 

160-10 metre Inclusive coverage 
Multi mode USB-LSB-CW-AM-FSK 
12VOC (234V with FP3Q1 &. FP301D) 
1H' (14' ) x s· x 1H' , 22 lb weight 
Silky smooth VFO drive 
Readout to 100Hz (digital version) 
11 fix channels per band Segment 

Semi break in with sldetone 
4 models-10/100 Dig/analogue 
RX on M.S.F. (5MHZ) 11114 CB 
Front panel microphone gain 
R.F. derived feedback circuit 
Rejection tuning (l.F. passband) 
RF speech processor 

Adjustable carrier level 
Adjustable 3 position A.G.C. 
Clarifier (IRT with RT and TT) 
600Hz, 2·4kHz, 6kHz bandwidths 
Triple PA protection ci rcuit 
100kHz crystal calibrator 
Switchable noise blanker 

FT301 SPECIFICATIONS 
Frequency range 
160-10 metres 
M.S.F. and CB receive 
Modes 
USB, LSB, CW, AM, FSK 
Frequency stability 
> 100Hz/tH (A.W.U.) 
< 100Hz for 10% line change 
Backlash 
50Hz 
Antenna impedance 
50 ohms, nominal 
Poliver requirements 
234V AC with FP301 
13·5V DC MA RX 21A TX 

• FP301D • 
Amateur Electronics, 
508-514 Alum Rock Road, 

• 
Alum Rock, Birmingham BS 3HX 

RADIO COMMUNICATION February 1977 

B 

Sensitivity 
0·25µV for 10dB N + SIN at 14MHz 
Selectivity 
SSB NkHz at 6dB {1 ·67:1SF) 
AM* 6kHz at 6d8 (2 :1 SF) 
cw• 600Hz at 6dB c2:1SF) 
FSK as SSB 
Spurious responses 
Image > - SOdB 
Internal spurious <tµV 

Audio output 
3W (Int. and ext. speaker) 

Audio distortion 
< 10% at aw output 

Input power 
> 200W PIP A3J 
> 200W DC A 1 (50% duty) 
>5-0W A3 and Ft 

Audio response 
0·3-2·7kHz ±3dB 
Carrier suppression 
> -40dB 
Sideband suppression 
> -50dB 
Spurious radiation 
> -40dB 
D imensions 
tH' (14' l x s• x nt•, 221b 

lllil;Oi(loCf'*~ . . ,- .:.- -:- ---

-~-- .... . ,, 
~ - - _·.-:. ·- ;:-=:~ 

-·~ t 
. ' 

... . . 
- _,.~_.S v "'':·'t~ • 

FT301D • • FV301 • • V0301 • 
OUR AGENTS 

South Midlands Communications Ltd, Western Electronics (UK) Ltd, 
S. M. House, Osborne Road, Totton, Fairfield Estate, 
Southampton, Hants S04 4DN Louth, Lincolnshire LN11 OJH 
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PAUL 
GlVJF lllICOMI. 
IC-240 The revolution In 2 metre transceivers. This rig uses a synthesiser In place of a bank of crystals. It has 22 channel capability, 

and you can program for any of the 80 channels at 25kHz spacing between 144 and 146MHz. A scanning facility and external 
VFO will be available as optional extras In due course. We supply the set ready programmed for 5 repeater and 10 simplex 
channels and a facility to listen on repeater Input channels Is built In. If you think of the cost of crystals you can see why the 
I C-240 Is the best value for money at £198 Inc VAT and delivery. 

IC-215 The new 15 channel 3 watt portable from ICOM. This Is a sturdy lit tle set Ideal for use with repeaters-see last month's 
RADCOM for further details. This set Is becoming very popular. Fitted with 3 channels, £130 or with 12 channels for £ 162 Inc. 
VAT and delivery. 

IC-202 The popular SSB 3 watt portable which Is sweeping the market. The VXO gives continuous coverage over the ranges 144·0 to 
144·2 and 144·2 to 144·4MHz. The coverage can be extended with extra crystals. See the August 76 copy of Radcom for a 
review. £172 Inc VAT and delivery. 

IC-211E The most attractive mullimode 2 metre rig on the market for use on SSB, CW or FM. There are two fully synthesised VFOs 
which are tuned with a single knob-a feature of the patent ICOM "LSI" synthesiser. Features Include repeater, reverse 
repeater, VOX, automatic RIT, digital frequency display to the nearest 100Hz, two rate and electrically lockable tuning and 
mains or battery operation. Send for more details on this aristocratic 2m rig. Available February. £529 Inc VAT and dell very. 

IC-245E A digital pll controlled FM/CW/SSB rig for mobile or fixed station use-again with the single knob tuning covering 5kHz steps 
on FM and 100Hz steps on CW and SSB. Another new concept In amateur rad io. £396 inc VAT and delivery. 

IC-30A The ICOM 70cm mobile transceiver that sets the pace in sensitivity and quality-not the cheapest on the market but well 
worth considering. 22 channel capability. Comes fitted with SUS for £225 Inc VAT. 

IC·225 SPECIAL OFFER. For a llmlted period we can offer this 80 channel rig at £198 inc. VAT and delivery. See previous a<fverts 
or send for details. 

IC-3PA The companion mains power supply for the IC-22A, IC-240, IC-225 or IC-30A. This supply has built in electronic protection 
which is far faster than any fuse and incorporates an extra forward facing speaker. There is a bracket supplied to hold !COM 
transceivers. £58 inc VAT and delivery. 

IC-3PS The companion power supply to the IC-202 and IC· 215 which is designed to incorporate the IC-20L linear and supply power 
for ii. 

IC-20L A linear amplifier for the IC-215 or IC-202 to Increase the output power to a full 10 watts. A neat compact module with PA 
protection and automatic change over powered from the rig. 

IC- S M2 An attractive swan neck condenser microphone with a built in pre-amplifier in the base for use with the 202 or 215 which sup­
ply power for the amplifier via the mic cable. 

REC H ARGEA BLE B ATTERY P A CK A ND CHA RGER B C-20 An Ingenious ICOM product of a set of 10 ni-Cads which fit Into two 
of the battery channels of the IC-215 or 202 giving a full supply voltage, and a charger which fits Into the third channel which 
operates from 12 volts-ie you can charge it from your car or bench power supply while using the rig. The charger lncor· 
porates an Inverter and current regulator to ensure correct charging conditions. £42.00. 

C T YPE N i-Cads. A set of nine "C', type (U11) rechargeable cells £21.00 ( + 50p p&p). 

External charger for use with above £ 12.00 ( + £1.00 p&p) . 

Flexible antenna for IC-215 £4.75. 

FOR'.DETAILS LEA VE YOUR NA ME A ND A DDRESS ON OU R 
ANS AFO NE (02273 63850) DURING THE EVENING WHEN CALLS ARE CHEAP 

Why not set and buy the e1ecallont I COM 1a11ga at your noarHt T hanel agent-phone for an ovenlng or waek tnd domon1tn1tlon. 

LONDO N-Tarry G8BAM (01-556 9366) W ALES-Tony GW3FKO (0222 702982) NORT H- Paler G3TPX (022678 2517) • • • Pelot h" 
SCOTLAND-tan GMBDOX (078683 3223) MIDLA NDS-Tony GSAVH (021 329 2305) oulleto In 
DEVON-Bob GSPQH othr N ORTH W EST-Gordon G3LEQ (Knu1Slotd (0565)4040) HULL-Tony (0482 83~92) and the N ORTH EA S T 

HP TERMS NOW AVAILABLE 

YOUR SOLE AUTHORISED UK I MPORTER FOR ICOM 

THANET ELECTRONICS 
1~ Reculver Road, Beltinge, Herne Bay, Kent (02273 63859) 

RADIO COMMUN/CATION February 1977 



lllICOMI 
JUST A FEW OF THE EXCITING RANGE 

OF ICOM 1 METRE AND 70 cm EQUIPMENT 

LET MCMLXXVll = ICOM - THE FORMULA 
FOR QUALITY IN VHF AMATEUR RADIO 

I LIKE ICOM - DON'T YOU? 

I llICOMl 
THANET ELECTRONICS 

Direct A nsafone line 02273 63850 (evenings and w eekends) 

RADIO COMMUNICATION February 19n 

DAVE 
G4ELP 
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WITH/FOR 

The Leaders 
~ 

YAESU v 
BU Y ING A FRG · 7 ? 

We despatch within 6 HOURS! 

from our 
NEW LARGE Y AESU STOCK 

OF ALL MODELS 

FREE SECURICOR DELIVERY 

and 
SUPERB AFTER-SALES. SERVICE 

It pays to deal with " WESTERN" 

If you want a general coverage receiver at a modest cost then there's only one answer . • • the FRG-7. Never mind the fancy speci­
fication (and It is very good !), what does It offer that some others don't? Why would you be better off with lhe FRG-7 ? 

The answers are simple! 
1. If you want to know what l requency you are on lhe FRG-7 tells you accurately. (If you buy a receive• with a band spread and a 

main tuning dial you only know the frequency accurately If you have the main dial set ·'spot on" which is a "chance In a million"!) 
2. W ith high sensitivity and low price what more could you ask! 
3. As a bonus It operates on mains , external 12V DC (car, etc.) or Its Internal batteries (8 x U2 cells extra). 

DO N'T DELAY . .. O RDER TODAY . .. FROM WESTERN 

FANTASTIC FEBRUARY OFFER! ! DON'T MISS IT ! 
2m ALL MODE TRANSCEIVERS. ONLY £ 299 + VAT 

Save up to £85! All you have to do is write (no phone enquir ies or part exchange) with cheque (£336.37) stating your 
requirements and we will either accept your order or return cheque. At worst you lose 5 minutes and a stamp (but 
you may save up to f.SSl all units carry a full 90-day warranty on parts and labour. 

Y OU'LL REGRET NOT SENDING US YOUR ORDER~ 

,- - -~111 ,:"11,.,"'':"""'''h''""\''~''' l ADD A 
flfflilU~HUHUUh\\\\\\\"\\\\\\\,\\)\'..,,,, j NEW DIMENSION 

to ~our hobby with 

SSTV 

T he HAMVISION 

SS-727M MONITOR 
SS-727C CAMERA 

OR 
SS-303M MONITOR 

£405.00 
£303.75 

£236.25 

Is ah you require to send and receive SSTV 
pictures when connected lo your SSB trans­
mitter. 

\Prices !nc. VAT and Carr.) 

RADIO COMMUNICATION February 19n 



Elcrct1onic1 <uH> ud 
Radjate ... with the DX-33 ''Penetrator'' for 10-15-20m 

THE FIRST OF A NEW PENETRATING RANGE OF ANTENNAS! 

HERE'S THE SPECIFICATION ••• 
* 3 elements on each band. *Broadband operation. 
*Heavy duty 2kW rated. * Stain less steel hardware. 
*Gain up to 8dB. * SWR less than 1-3 : 1. 

HERE'S ITS PERFORMANCE • •• 
(Report received from a GM3) . •• " I have erected and tried out 
the dx 'penetrator' supplied to me. 

"I accepted this antenna because I had very good results 
from the quad supplied by you and as It was from your design I 
expected good results from a beam of your design. 

"I may stale that these expected resulls have been exceeded. 
I have had contacts with JA 5 and 9, W7, 5 anJ 8, K9 5 and 9, 
VE 5 and 9 and this Is using a Sommcrkamp FT250 running as 
they say barefoot." 

AND NOW LOOK AT THE PRICE! 

ONLY £73.12 (Inc. VAT/Carriage) 
(Price correct a1 lime ol going 10 pre11 but will be Increased shortl y.) 

Elewate ... with the Westower .. . "the STRONGER ONE" .•• 
* STANDARD TYPES, RA TED AT 75 MPH WITH FULL HEAD LOAD QUOTED. 
*HEAVY DUTY TYPES, RATED A T 100 MPH (APPROXIMATELY TWICE AS STRONG AS A STANDARD 

MODEL (AND EVEN OUR STANDARD MODEL IS ABOUT 40% STRONGER THAN SIMILAR TYPES I)) 
* MODELS FROM 25-119'. ALL TELESCOPE DOWN AND TILT-OVER. 

* MODELS FOR ALL SOIL CONDITIONS, WITH/W ITHOUT CONCRETE. 

* DESIGNED BY CHARTERED ENGINEERS TO BRITISH ST ANDARDS. 
* CONSTRUCTED OF HIGH QUALITY SPECIAL ALLOY STEEL. 

Choose from over 50 different models: e.g. Standard 58' type 35/FP £270 inc. carr./V AT. 
Heavy Duty 58' type 3HD/FP £378 inc. carr. /VA T. 

Former customort plenso noto wo rcorot lhftl we nro no longer oblo lo suppl,. ropfn.cemen1 sections nnd convorslon kl11 for tho 60 mph r3tod Vcrutcwer system. 

HY-GAIN (Prices inc. Carr. and VAT) JAVBEAM (Prices inc. Carr. and VAT) 
BN86 1 : 1 forrtte Ba;lun • • £13.SO 
103BA IOn1 3 ol omonl . • £56.2S 
153BA 15m 3 olomonl .. £87.SO 
203BA 20m 3 olomoni • . £ 12.1.15 
204BA 20m 4 ol~mon1 . • t 1S1.17 
c02BA •Om 2 olomen1 .. £ 180.00 
18V 10·80 Lood Von. . • Ul.12 
12AVO 10·20m Trno Ver\ , • , £40.SO 
14AVO 10-40m T .. D Ven. • • £56.25 

18AVT/WB 10.SOrn Vort. .. £82.12 
TH2MK310-201n 2elo. .. £ 119.25 
TH3JNR 10·20m 3 e lo. .. £ 122.62 
TH3MK310·20m Joie . .. £163.12 
TH60XX 10·20m 6 c lo. IOIDI £168.75 
OBIO·t5 10<1Sm 3 elo • . £118.12 
LC800 80m coll for 18V .. £14.62 
LA1llohtnlno1mestor gas. . £18.90 
LA2 L ightning arrestor spark £3.24 

D5/2m 5 over 5 olol lood .. £14.62 
D8/ 2m 8 over 8 • lot locd .. £11.84 

PBMU/ 12m 14clo. Poro •• £30.60 
D8/70 8 ovor 8 slol food • • £18.31 

5XYl2m 5 olo. CIOOSOd • • £16.76 PBM18/70 18 olo. Poro £19.12 
BXYl2m 8 olo. c1015od , . £20.36 MBM48/70 46 olo. Multi .. £21.M 
10XY/2m 10 olo. crou • • £26.21 MBMaB/70 83 ele. Mulfl £26.32 
5Y/2m 5 olc. ••ol £9.22 
8Y/2m 8 olo. ••DI .. .. £tt.36 
10Y/2m 10 clc. lonq yogi • , £21.60 
t4Yl2rn 14 elo. long vaol p.o.n. 
04/2m 4 e le. quod • • • • £17.10 
06/l!m 6 ele. qund . • • • £22.0S 

t2XY170 12 olo. crossed .. £29.25 
4Y/ 4m olo. yogi .. £13.n 
PMH2/70 2 woy hoono.. .. £5.91 
PHM2f4m 2 woy tunness • • £t.11 
PMH21 Clrc. phasing £5.17 
PMH2/2m 2 woy hooncss • • £8.16 

PBM10/2m 10 clo. Pora .. .US.31 

Wutc1n Elccttonic1 (UH) ltd 
Agents: LES L YSKE, Gl3CDF, NEWTOWNAROS (02•7) 8124'9 

ALAN CAMERON, GM30GJ ALLOA (0259) 214653 
DAVID SMITH, G•DAX, WATFORD •2619 

HEAD OFFICE ( ALL Mall/Enquiries) 

FAIRFIELD ESTATE 

LOUTH, LIN CS, LN11 OJ H (Toi. Louth (050714~55[6) 

RADIO COMMUNICATION February 19n 

SHOWROOMS 11: 
LOUTH: O pen 9·12, s.5 p.m. MON:·FRI Snr. by aooofntmont. 
SOUTHAMPTON : I WEST PARK ROAO, Toi. 070327464. Opon 

TUES.·FRI. 9.3().1, 2·5.30. SAT. 9-4 p .m. 
LEICESTER: MAY'S HI-fl, CHURCHGATE, Toi, $8662, Open 

MON. SAT. 9~ p. m., CLOSED THURS. 
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WATERS 
TELEPHONE HOCKLEY (03 704) 6835 (2 LINES) 

Hil·l~I MULTl-2700 ANOTHER FIRSTI 2 METRE RIG 

INTRODUCTORY PRICE £449 inc. VAT! IN STOCK NOW 
MULTIMODE WITH 'OSCAR' FACILITY USB/LSB/FMN/fMw/CW /AM/'OSCAR' 

NORMAL/REVERS E 

REPEAT 

VOXJIRT /CALIBRATOR 

DX SPEECH CLIPPER 

HIGH/LOW POWER 

NOIS E BLANKER 

.¥. . 

10W/1W OUTP UT 

12v/230v SUP PLY 

DUAL V FO CONTROL 

DIGITAL OR ANA· 

LOGUE PLL FOR 

STABILITY 

FEATURES I NCLUDE: 12V OCJ230V AC psu-duol spcod p.1.1 vfo wllh 1kHz readout-1ecood syntheslied vfo wllh dloltal readoul switchable In 10kHt steps ond nncd 
!kHtvox- thedloltel vfo ts partlculnrly suitable-for moblle/lmwor~l ng and instant switching belween both vfo's ls postlbf~all·modeoperatlon Is provided lncludlng narrow 
andwldo fm devle.Uon (Ideal whon muftlplylng up to 70cm:1)-AM modo i ncluded-roJ)CQtor shift ISOOkHJ: above or below rcceJverslonel Is pro'i'ldcd plus 2 additional repeater 
shlft8 such as 1·6MHt for 70cm operollon-bolh vfo's fitted IRT control- high or low power operation swltchabl1J on all modes-orovlslons for accessory cool Ing fan to be 
fl!t•d atfutur• date II klohor powor PA module lnlroducod-nolso blanker, vox, slowl!Mt eoc, soparate Im end ssb aeln controls-switchable OX sPMch compronor for ssh 
nnd om-Tx tunablo 144 .. HG ~nd Rx 144-143-0SCAR operation possible through tho Inclusion of a 10 metre up-..converter built-In and tuning 29·SMHz (Jn fact H covers 1he 
whole of 10 metrca)- a separate tom antenna socket Is fitted enobllno true transcelve oporallon thfough OSCA R 8 and 7-FOR FULL DETAILS SEND SAE~ 

98 

0 S CAR CAL CUL AT 0 RS enables you to calculate exactly when OSCAR will be In range, the 
period of the pass, and the aerial direction necessary to work through the satellite. Prin ted on durable plastic It 
incorporates two rotatable piastre computing discs mounted above a map of the northern hemisphere. 

95p post free 

JUST PART OF OUR EXTENSIVE STOCKS 
MICROWAVE MOOULES 
MMC 2n1. conv. IF 2·4 4-628-30 .. £21>.25 (36o) 
MMC 70MHt conv. 28-30 £22.50 l36p) 
MMMC 70MHI conY. 28·30 + local 

osc. 
MMC 2m. conv. 28-30 + local osc. 
MMC 70cm. conv. 28·30 or 144-146 
MMC 1296/144 or28·30 
MMOO 50 SOMHt counter • • 
MMD SOOP SOOMHt f)1e-sci1ior 
MMT 432/28 lOcm. trnnsvertor 
MMT 4-32/144 2m. lransverter 
IAMT 144/28 2m. trnnsvertcr 
NIHON DENGYO 
Llner·2 Mk. II 2m. ssb tcvr. 12v. OC 
Llner-43070Cm.$Sb tcvr.12v. CC 
LA-1062m.100W. llnear 
R115E reo. p.s.u. for llner·2&430 •• 
SOLID STAT E MODULES 
2m. or4m Europa lronsvcrter 200W 

pig • • .. . • . . 
2 or 4m. converters IF 2-'/4·6/28.-30 
70cm. convor1er IF 1"'4-146 
2m. boxed sm.l·amp 
PA32m. miniature pre-amp board 
W A T ERS 

£22.50 
£22-'0 
£22.50 
£28.12 
£66.95 
£%7.00 

£109.00 
£149.62 
£88.11 

(360) 
(36ol 
(36ol 
(36p) 
(36p) 
(36p) 
(360) 
(36p) 
(36p) 

£ 184.50 (£2.50) 
£296.25 (£2.50) 
£200.25 (.£2.SO) 
£31.50 (£2.50) 

£ 109.15 
£18.00 
£18.00 
£8.72 
£8.27 

(n.c.) 
(n.e.) 
(n.c.) 
(n.c.) 
(n.c.) 

S table lone-burs! moduleo 1750H• £3.93 (2Sp) 
POLAR ELECTRONI C DEVELOP MENTS 
Magnum 2m. transverter , • . . £1t 2.SO (£1.50) 
Wavemeter65·230MHz £ 16.00 (SOp) 
02MHz llncnr.. £50.50 (£1.001 
Magnum 2m II near 230V AC . • £112.50 (£1 .50) 
QM70 PRODUCTS 
2 & 4m. conm1ers 28-30 £tl.OO (36p) 
70cm. converters 28·30 IF £It.SO C36ol 
1296MHzconver1ero.. £14.00 (36p) 
Cobra 70ctn. transverter £18.00 (75p) 
Solid s la te ampllfior £At-'O (50p) 
VHF ANTENNAS BY J AYBEA M 
4Y/4M 4olemen1yagl £1U 5 (£1.75) 

5Yj2M 5 etemen1 yogi 
8Y/ 2M 8 e lemoo1 yagl 
10YJ2M to clomont yogi 
PBM10/2M 10cla. paraboem 
PBM14/2M 14 cle. porab&am 
5XY/2M 5 cle. crossed yagi •. 
8XY/ 2M8 olo. crossed yngl • • 
10XYJ2M 10 el e. CfOSSed Yl'Ol 
0 4/2M 4 ele. quod 
Q6/2M 6 Olo. QUBd 

D5/2M 5 ole. slol fed 
D8/2M 8 ole. slot fed 
XD/2M crossed dipoles 
UGPl2M ground plane vertical 
H0/2M Mobllo halo head only 
HM/2M Mobilo helo with most 
PMHJ2C 2 WB'f phl'ISI no hnrness for 

c lrcuhu polnrlsotlon 
PMH2/ 2M 2 way phasing harness 

for 2 of 2 melre anlennos 
PMH•/2M 4 way phoslng harness 
SVMK/2M mounUno kil for vortlcal 

pot. lor2slotfeds. 
UHF ANTENNAS BY JA YBEAM 

£ue (£1.00) 
£9.10 (£1.00) 

£t9.35 (£!.SO) 
£23.00 (£1.50) 
£28.35 (£1.75) 
£14.50 (£t .25) 
£18.10 (£1.SO) 
£23.95 (£1.7S) 
£1US (£1.50) 
£19.80 (£1.75) 
£12.3.S (£1.25) 
£16.55 (£1.50) 

£6.41> (£1.00) 
£6.95 (£1.00) 
£3.55 (SOp) 
£3.ot (£2.76) 

£4.60 (75p) 

£6.15 (75p) 
£t4.85 (£ t.00) 

£3.45 (7Sp) 

08{7(k:m. 8 olo. slotted £14.05 (£1.25) 
PBMl8/70cm. 18ele. porobeom £16.95 (£1.50) 
MBM48/70cm. 48 ofo. multlboom . • £19.65 (£1.SO) 
MBM88/70cm. 88 ote. multlboam . • £26.30 (£1.75) 
12XY/ 70cm.12 elo. crossed yogi • . £27.00 (tt.50) 
PMH2/70cm. 2way phasing harness £5.30 (75p) 
PMH4/70cm. 4 way phasing harness £11.10 (£1.00) 

MOBILE ANT ENNAS BY J A YBEAM 
TAS 2m. 5/8th gloss flbro whlp 

with .Cm. or cablo . . 
US 70cm. collnear 5·6dB geln nnd 

4m. of coblo 
LF ANTENNA SYSTEMS 
EL40X compacl 80/40 dipole de 

luxo with balun, hard--wate, Inv. 

£ 11.80 (£ t.00) 

,£18.90 (£1.00) 

"V" brackets, special protected 
COPDOt wire , etc. 

O·l"rap compact S0/4-0 dipole kll 
7911. .. • • 

Q·Trap col ls on1'1 
MINI- PRODUCTS 
H0·110-20m. comoect 1·2i.W yagl 
C4 1G-20m. eompact 1 ·2kW vorUcal 

ROTATORS 
A1l30 ontenna rotator 
AR40 antenna rol11tor 
CD« antonna rotRtor 
Ham II antenna rotator 
CO boorlng 
Stolle 2010 nntonnn 1otator 
Stolte 2030 antenna rotator 
Stolle alignment bearing •. 

HY-GAIN A NT ENNAS 
12AVQ I 0-20m. v"tlcal 2kW. 
14AVQ 10-40m. verllcal 2.kW. 
ISAVT/WB 10-BOm. yer11cal 2l<W. 
TH3JNR 10-20m. yaol 600W. 
TH3 Mk310-20m. yogi 2kW 
BN86balun2kW. 

S T ATI ON A CCESSORIES 
MFJ audio Olter boards 80/110/180 

Ht .• .• . . 
Shuro 444 lab le microphone 
$huro201 hand mlcrophone 
SWR 1lngla meter •• 
SWR duol motor 
Tole;raph key 
Drcke low pess flltor 
FerrJto rings 1i'•tor a.f.I. 
HP3A high pass tv fllters 
Sot of 10 HP7 nl·cad1 
Set of 9 HPll nl-cads 
Balun Insulator 50 ohm (beams or 

d loole) 

£27.00 (n.c.) 

£14.62 (£1.00) 
£7.98 (50p) 

.£79.50 (£2.00) 
£38.25 (£1.50) 

£42.IB (£1.50) 
£48.93 (£1.501 

£ 100.00 (£1 .16) 
£133.00 (£2.00) 

£A.21 (50p) 
£16.50 (£1. 50) 
£51.SO (£1.50) 
£11 .25 (50p) 

£36.62 (£1 .50) 
£51.17 (£1 .50) 
£72.45 (£2.00) 

£ 108.00 (£2.00) 
£154.12 (£2.50) 
£13.50 (SOp) 

£14.82 (50p) 
£21 .ts (£1.00) 
£1.ts (50p) 
£9.15 (SOp) 

£ 12.15 (50p) 
£9.75 (50p) 

£18.00 (75p) 
30p (Sp) 

U.S3 (15p) 
£1.72 (75p) 

£18.20 (£1.00) 

£8.43 (50p) 
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& STANTON FAST 
MAIL ORDER 

SERVICE 
TELEX 897406 

~\ ~&-71£1rf 
\ ~····,1f WE'VE GOT GOOD NEWS 

DEAR OM: 

100 o/o MORE CONIACIS ••• GUARANIEED ! 
WITH ALL FOK VHF & UHF MOBILES 

for 70 ems Multi-UH 
NOW with 9 channels and 1750MHz 
tone-burst 

IN STOCK 
NOW 

W H AT ABOUT IT' S P ERFORMANCE? 
W ell In case you lhought that FOK moblles had onl y opcratlonnl ndvanlages 
hero's a few morn facts nnd nouros: 
B OTH MO DELS FEATURE 10wotts or 1 wait o l fm-Narro1v er wide devlatlon­
narrow or w lda ri niters (swltcheble)- RTI ± SkHz-Automotic 4 channel scan 
(enables you lo flt your l ocal calllng hoquonclos .and ropenter Input chnnncls so 
lha1 any local ric llvlty Is lmmndlatol)' h l'ard)-Manual ovNrlde on scan-test tone 
buuon-r:.. noUlngfmonllor switch nl lows ~ou to heaf your trensmlttod audio nnd 
check your fre-quancy-s-meter/ conlrn zero/rf-mcter- the chnnnol-numbor dlnl Is 
only IHumlnatod whon swllched to channels fltted with :itl:i'lls-on air llght- p.n. 
heat·sink for cool oporation-automallc p.a . prolection-recolvor, pro-amp fi lled 
dual galo MOSFET- rcmote vfo socket-built-In speo.ker-supplled complete with 
moblle mounting brnekels, DC power cord, mlcroi:ihone nnd comprehensive, 
English hondboo~. Malchino AC psu ond remote control vlo rn stock. 

S T ILL NOT CON VINCED! ••• OK horn's the slmplo loclS-noolher rig •••lloblo 
ha.s better receiver sensltlvltv, transmitted audio or cloanor signal output •• . 
A NOTHER FOK SOLO!! 

FDK ACCESSORIES 
DC"· Luxo AC psu .. 
V FO (Incl. 600kHz •hlft) . . 
Sound box , • 

£63.50 
£89.00 
£10.SO 

100% M ORE CONTACT S-? 
The101a nol much potnt Jn having a rig rutt. ot cryatals nnd driving along llstonlng 
to onlyonofroquoncy, lt'1:rathor llko having 111 vfo controllod rig and lock Ing thedlnl 
fn one poalUonl It' • common 9cnse reallY" but how many oi:ieralors do Just 
that? Think how often you may h11ve driven around, partlcularly during the day 
when thlnga are always a llttlo quletor, llstenlno on 145MHz whilst a local (s 
calllng CQ on S20. So near and yet 10 far? That's why all FOK trtinacelvers are 
OHed with a priority 11autoscan" faelllty. This automatically hunts out slonala on 
up to 4 priority c.hnnnols whllst ttlll retaining tho manut1I control on ell channels. 
Programme It for 1•s. $20 end perhnps your locAI repenter Input frequency. and 
lmmedlotely you have the capoblllty of continually monitoring ell local actMtv. 
qulckJy and Hfoly with hands on tho whool. 100% more contacts and sator driving 

• • isn't thot worth quite a bit? 

for 2 metres Multi-II 
_Complete with A utoscan for safer driving! 

IN STOCK NOW 

7 channels fitted £199.68 inc. VAT 

SPECIAL OFFER 
For a limited p eriod 2m channels S2t, 522. and 523 wlll be offered at an 
Inclusive price of £ t 0 lf o rdered when purchasing your Multi· II tran1colver 

SEND TODAY FOR FULL FOK CATALOGUE 

MAIL ORDER & HEAD OFFICE : HOCKLEY A U DIO, 31 SPA RO A D , HOCKLEY. ESSEX. TEL. 03·704 6835 (2 llnea) 
ALL PRI CES INCLUDE VAT CARRIAGE AT COST 

AGENT S-G3XTX J.R. Elac.tronlc1, 1Q:S Col II Dr Row Lane, Romford, Euor . Tel. Romtotd(070S) &8956. 

G30QT Bredhurat Eleclronlc11 Wiilowbrook, School Lan(t, Sunbury, Ch111hlre. Tel. Bunbury (082912607CS 

GM3GRX Eric Slmp1on, 5 Oro:111le Road, falkhk. SlhHngshlre. Tel. 032 ..... 24•28 

MONDAY TO SATURDAY 9 A .M. TO 5.30 PM. EARLY CLOSING WEDNESDA Y 
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antenna specialists 
THE CHOICE OF DISCRIMINATING USERS 

ASP65S 

130-174MHz lw 3dB 
Gain. DC Groundod, 
Base Station Ant. 

Power Capability tOOW. 
Termlnauon 50·239. 
Complete with mount-

ing breckota for mll8t1 
up to 1ro.o. 

Avallablo now. 
£ 14.C.C plus 75p earrleg& 

ASP659UK 

425-440MHz SdB Goin 
Bas:e Station Coll near 

Powor copablllty IOOW 
T ermination Female 1N' 

Type connector. 
ComJ)loto wflh mount­

ing brackets for mast• 
up to a· 0.0. 

Available now, £15.49 
~ plua 75p carr. 

~ NEW! 
",I HELICALS FOR THE FOLLOWING 

PORTABLES 

1 
Trio TRZ!OOGX • 
Trio TR3200 
lcom IC·215 

'·' (p & p for heltcal1 40p) 

£3.85 
£3.35 
£3.8S 

FOR AMATEURS WHO 
DEMAND THE BEST 

ASPA680UK .... 

144-148MHz 6dB gain 
DC Ground ed Base 
Station Collnear. 

Powc-r capablllty 3SOW, 
Length: approx. 12' 
Weight: opprox. .Clb. 
Rated wind veloclty: 118 

·:?/:~ 
• 11& • 

mph. 
Term lf'\atlon: Melo 'N' 

Type Connec1or • 
.A'r'allablo now. 
£41.2.S pfus £2.00 car­

tiage. 

MOBILE ACCESSORIES ASPH701UK 

430-«DMHz 12dB Goin. 

nstr lpe-s of Quallty" 

LONDON 
Lee Electronics Ltd. 01-723 5521 
Amateur Radio Exchange. 01-579 
5311 
T erry Barnett, GSBAM. 01-556 9366 

KENT 
Thanet Electronics. 02273 63859 

BEDFORDSHIRE 
Alan R. Morris, G4ENS. 0582 414179 

K.·203 
No holo boot mount. 
sultablo for 1· hole snap 
In mount, easlly adapt· 
oble for olher mounts. 
£3.10 pl us 50p post and 
pncklng. 

New Magnetic Mount ..... 
Shown with ASPG29, 
but olso fits ASP393, 
ASP671 and ASPE&e7. 
Complete with 10' AG• 
~au cable. 
£1.19 plua 50p post and 
packing. 

DC Grounded Baso 
Station Collnear. 

Power Copoblllty 250W, 
Length approx. 18'. 
Wolght nppro:c. 9·51bs. 
Roted wind \'Bloclty 128 

mph, 
Tcrmlnallon Malo 'N' 

Type Connector. 
A\lallabfe now. 
£105.00 plus £2.50 

cnrrfege. 

VAT of 12!% to be added to above prices. 
Please send SAE for catalogue of complete range. 
FOR MOBILE ANTENNAS PLEASE SEE 
PREVIOUS ISSUES. ' a c::: 

AVON 
D. G. Smith, G3UUR. 0225 833433 
Revon Electrical Services. 0272 
669454 
YORKSHIRE 
The Amateur Radio Shop. 0484 
20774 
Nick Sheard, GSKL Y. 0532 535143 
N. IRELAND 
G.I. Amateur Supplies. Ennis­
killen 2955 

CHESHIRE 
Bredhurst Electronics. 0829 260708 

SCOTLAND 
Ian Mckechnie, GMSDOX. 078683 
3223 

SOUTH WALES 
J . J. Doyle, GW4FOI. 0639 2942 

NORTH WALES 
Bill Davies, GWSAHI, QTHR 

J. YU, 21 Langley Avenue, Surbiton, Surrey KT6 6QN 
SOLE DISTRIBUTOR TO THE AMATEUR TRADE 

100 RADIO COMMUNICATION February 1977 



Radio Shack Ltd * 
London's Amateur Radio 

Stockist 

HAL 
RTTY AND 

MICROPROCESSOR 
EQUIPMENT 

ELECTRONIC 
TTY SYST EM 

MCEM-8080 
MICROCOMPUTER SYSTEM 

ST-6 
425Hz 
XTK-100 
ST-{; 
425 
XTK-100 
ST-{; 
RV0-1005 
OKB-2010 
DKB-2010 

DS-3000 
DS-3000 
DS-3000 
DS-4000 
OS-4000 

ST-6000 
ST-6000 

MCEM-8080 

MCEM·PS 
MCEM-KB/VDU 
MCEM-7K RAM -4K 
MCEM·7K RAM ·7K 
MCEM·PROM PROG 

RTTY demodulator 
Discriminator 
Crystal tone keyer 
Kit 
Shift kit 
High tones or low tones kit 
Table-top cabinet 
Visual display unit 
Dual mode keyboard 
Dual mode keyboard with 128 key buffer memory 
128 koy buffer memory 
64 key buffer memory 
KSR version 1 • X Baudot 
KSR version 2 · X ASCll/Baudot 
RO version 2 • X ASCll/Baudot 
KSR version 1 • X ASCII 
RO version 1 • X ASCII 
All DS-3000 and DS-4000 units come with 11• monitor. 
Demodulator/keyer with scope 
Demodulator/keyer with meter 

Single board Microcomputer 
Extra 1 K 8102A-4 RAM on board 
Monitor In 8708 EPROM In place of 3624 PROM 
Extra 8708 EPROM 
Power supply 
Keyboard/video display unit 
Static RAM board with 4K RAM 
Static RAM board with 7K RAM 
PROM programmer for above boards 

£ 
237.60 
31.00 
58.32 

t4U2 
28.80 
SC.00 
35.00 

280.80 
280.80 
345.60 

M.80 
38.88 

972.00 
t ,t34.00 

837.00 
972.00 
756.00 

459.00 
371.00 

280.80 
27.00 
27.08 
5'.00 
43.20 

237.60 
199.80 
270.00 
27.00 

NOTE: Microcomputer Integrated circuit prices apply only to users of the HAL MCEM-8080 Microcomputer. Orders for 
Integrated circuits only cannot be accepted. 

PRICES INCLUDE VAT 

RADIO SHACK LTD. 
118 BROADHURST GARDENS, LONDON NW& 3AY 

Ju1t around the corner from West Hampstead Underground Stallon 
Telephone: 01·624 7t74. Cables : Radio Shack, London NW& 

Telex 2S7t8. Giro Account No.: 588 7t51 
Open Mon-Fri 9-5. Sat 9-12.30. Closed for lunch 1-2 

TRICITY FINANCE, SECURICOR & BRS 
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COUNCIL 

President 
Lord Wallace of Coslany 

Executive V ice-President 
D. S. Evans, G3RPE 

I mmediate Past-President 
E. J. Allaway, MB, ChB, MRCS, LRCP, 
G3FKM 

Honorary Treasurer 
J. 0. Brown, LLB, FCA, G3DVV 

T eleco m munications Liaison Officer 
R. F. Stevens, G2BVN 

Ordinary members 
P. Balestrini, TEng(CIE), MITE, G3BPT 
J. Bazley, G3HCT 
C.H. Parsons, GW8NP 
D. M. Pratt, BTech, MIEE, MIERE, G3KEP 
R. F. Stevens, G2BVN 
G. M. C. Stone, G3FZL 
C.J.Thomas,G3PSM 

Zonal members 
Zone A . B. O'Brien, G2AMV 
Zone B . J. Anlhony, G3KQF 
Zone C. D. J. Andrews, G3MXJ 
Zone D. W. A. Scarr, G2WS 
Zone E. D. M. Thomas, GW3RWX 
Zone F. W. F. McGonlgle, Gl3GXP 
Zone G. A. M. Allan, GM3ZBE 

REGIONAL REPRESENTATIVES 

Region 1-(PoslUon vacant) 
Region 2-R. C. Andreang, G4CMT 
Region 3-H. S. Plnchln, G3VPE 
Region 4-T. Darn, G3FGY 
Region 5-P. F. Chilcott, G4BBA 
Region 6-D. C. Andrews, G4CWB 
Region 7-N. A. Smith, G3HFO 
Region 8-D. N. T. Williams, G3MDO 
Region 9-H. W. Leonard, G4UZ 
Region 10-R. G. Barrett, GW8HEZ 
Region 11-P. H. Hudson, GW31EQ 
Region 12-F. Hall, GM8BZX 
Region 13-(Posilion vacant) 
Region 14-A. J. Mitchell, GM3UDL 
Region 15-H. J. Campbell, Gl8FOK 
Region 16-R. E.G. Kendall, G8BNE 
Region 17-L. Hawkyard, G5HD 
Region 18-P. J. Fay, G3AKG 
Region 19-D. S. Smilh, G4DAX 
Region 20-G. Mather, G3GKA 

HONORARY OFFICERS 

A ward s manager (hf) 
C. R. Emary, GSGH 

A wards manager (vhf) 
Jack Hum, G5UM 
Intruder Watch organizer 
S. A. G. Cook, G5XB 
QSL Bureau manager 
A. 0. Milne, G2MI 
S low morse practice 
transmission organizer 
M. A. C. MacBrayne, G3KGU 

T aped lecture library curato r 
S. W. Coursey, G3JJC 
Trop hies manager 
P. A. Miles, G3KDB 
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RADIO SOCIETY OF GREAT BRITAIN 
35 Dought y Street, London WC1 N 2AE 

Telephone 01-837 8688 
Founded 1913 

Incorporated 1926 
Member society, International 

Amateur Radio Union 

PATRON : HRH T he Prince Philip, Duke o f Edinburgh, KG 

The national society represent ing all UK radio amateurs 

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

GENERAL MANAGER AND SECRETARY 

G. R. Jessop, CEng, MIERE, G6JP 
EDITOR 

A . W. Hutchinson 

ANNUAL SUBSCRIPTION RAT ES 

UK corporate: £8, lncludlng VAT. 

A ssociates under 18: £3. 

Overseas: £8. 

S tu dents aged 18 t o 21: £4.50. 

OAPs with 15 y ears' membership: £4.50. Affiliated societies: £6.50 (including 

Radio Communication); £3.25 (excluding Radio Communication). 

COMPOSITION OF RSGB ZONES 
Zo ne A : Regions 1, 2 and 18 
Zo ne B : Regions 3, 4 and 5 
Zone C: Regions 7, 8, 19 and 16 
Zo ne D : Regions 6, 9, 17 and 20 

Zone E: Regions 10 and 11 
Zone F : Region 15 
Zone G : Regions 12, 13 and 14 

Region 1 

Region 2 

Region 3 

Region 4 

Region S 
Region 8 
Region 7 

Region 8 
Regio n 9 
Region 10 

Region 11 
Region 12 
Region 13 
Region 14 
Region 15 
Region 18 
Region 17 
Reglon18 
Region 19 
Region 20 

COMPOSITION OF RSGB REGIONS 
Cheshire, Cumbria, Greater Manchester, Isle of Man, Lancashire, 
Merseyside. 
All that part of Humberside north of River Humber, North Yorkshire, 
South Yorkshire, West Yorkshire. 
Hereford and Worcester, Salop, Staffordshire, Warwickshire, West 
Midlands. 
Derbyshire, all that part of Humberside south of River Humber, 
Leicestershire, Lincolnshire, Nottinghamshire. 
Bedfordshire, Cambridgeshire, Northamptonshire. 
Berkshire, Buckinghamshire, Oxfordshire. 
Greater London south of River Thames, Sur rey Including that part of 
London north of the Thames administered by Surrey. 
Kent, East Sussex, West Sussex. 
Cornwall, Devon. 
Dyfed, Gwent, Mid Glamorgan, Powys, South Glamorgan, West 
Glamorgan. 
Clwyd, Gwynedd. 
Grampian, Highland, Island A uthorit ies, Tayside. 
Borders, Fife, Lothian. 
Cenlral, Dumfries and Galloway, Strathclyde. 
Northern Ireland. 
Essex, Norfolk, Suffolk. 
Isle of Wight, Channel Islands, Dorset, Hampshire, Wiltshire. 
Cleveland, Durham, Northumberland, Tyne and Wear. 
Greater London north of River Thames, Hertfordshire. 
Avon, Gloucester, Somerset. 
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Visit of JARL president 
The RSGB was honoured by a visit from Mr Shozo Hara, 
JAlAN, president of the Japan Amateur Radio League. in 
December. Accompanied by bis daughter, he was on a 
flying visit to Europe during which he spent two days in 
London. 

Mr Shozo Hara and his daughter at RSGB HQ with Dr E. J . 
A llaway, left, and Mr G. R. J essop, general manager 

He was met at London airport by Dr E. J. Allaway, RSGB 
President, who had been·the guest of JARL during their 50th 
anniversary celebrations last year. A programme was 
arranged by RSGB for the only full day of Mr Hara's visit. 
After visiting RSG B headquarters he went to the BBC where 
he was interviewed in the Japanese service of the BBC 
Overseas Service. Afterwards he visited the House of 
Commons and Westminster Hall, and after lunch had tea at 
tbe House of Lords. 

A member of RSGB HQ staff accompanied Mr Hara and 
his daughter to London airport on the following morning 
and saw them safely on their way home. 

Post codes 
It is the aim of the RSGB to collect the post codes of all UK 
members over the next two years, the Society having been 
informed by tbe Post Office that the use of these codes will 
become increasingly important as time goes on. In order to 
simplify the updating of UK members' records to include the 
post code, a space has been allocated on renewal notice 
forms, and in this members are asked to insert their post 
code if it is not included in their address oo their next 
renewal form. Members changing their address are also 
asked to co-operate by including their new post code with 
their new address notification. 

Club liability insurance 
Many clubs and societies do not have adequate insurance to 
protect them against claims arising from injury to or damage 
to the property of members of the public. The RSGB 
reminds members that the consequences of a serious claim 

10-4 

can be disastrous for an unincorporated club holding no 
capital, and these consequences may result in individual 
members being faced with liabilities quite beyond their 
means. 

There is of course no need for any member to be exposed to 
sucb serious liabilities, as insurance is readily available at 
modest cost. The Society's insurers, the Sun Alliance & 
London Group, 40 Chancery Lane, London WC2A JJB 
(attn: Accident Dept), will be pleased to give details of a 
simple insurance scheme which we hope many will consider 
to be of value. 

It is recommended that careful attention be given to this 
important maitcr. 

Regional Representative, Region 13 
The Rev S. J. Smith, GM4DNM, bas regretfully had to 
retire on health grounds from the office of regional repre­
sentative for Region 13, and nominations are therefore 
invited to fill the vacancy. 

Not later than 28 February 1977 a ny five corporate 
members resident within Region 13 (Borders, Fife, Lothian), 
may nominate any other qualified corporate member resident 
in the region for the office of regional representative by 
delivering their nomination in writing, together with the 
written consent of such person to accept office if elected, to 
the general manager at RSGB headquarters. Each such 
nominator shall be debarred from nominating any other 
person for this election. 

Jn the event of no nomination being received from the 
corporate members in Region 13 by 28 February 1977, the 
Council reserve the right to make an appointment. 

Jn the event of more than one person being nominated, a 
ballot will be conducted, details of which will be published 
in the April 1977 issue of Radio Co1111111111icatio11. 

More about membership cards 
During December membership cards were issued to a ll paid 
up members of the Society resident in the British Isles (in­
cluding Eire). Cards were also sent to members whose sub­
scriptions were overdue in December, but who were within 
the normal grace period allowed by the Society. 

Membership cards will be renewed annually after the 
member's subscription payment has been received, and will 
be sent out in batches once a month. Because of the possibility 
of delay resulting from this, a membership card will remain 
valid for discounts on books for three months after the 
renewal date. This will also allow for any late 'payments 
received from members who pay by standing order. 

RSGB International Radio Communication 
Exhibition and Convention 
Alexandra Palace, London 
6-8May19n 
A considerable amount of work has, and is being, carried 
out to make this event worthy of the Royal Jubilee year. 
Stands are being booked by exhibitors and a wide range of 
equipment will be displayed. Lecturers have been booked 
for the vhf to microwave stream of the convention and for 
the alternative stream which will cover topics of interest to 
the hf operator, swl and novice. 

Competitions will be held for the following trophies to be 
presented during the dinner/dance on the Saturday. 
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I. Horace Freeman Trophy for the best home-constructed 
(any category) equipment entered for exhibition. 

2. John Rouse Trophy for the best piece of home-con­
structed equipment entered by a junior- 16 years old oo 
I May or younger. 

3. The 1962 Committee Cup for the best piece of home-con­
structed equipment for vhf/uhf band entered for the 
exhibition. 

The main social event will be the dinner/dance on the 
Saturday evening, and advance bookings can now be 
accepted. Tickets, price £5.50 each, can be obtained from 
RSGB HQ, and early purchase is advisable as seating will 
be limited. 

Thought is being given to running a members' mart on 
Sunday, this idea being based on the lines of the ''Rea market" 
popular in the USA. 

Data transmission 
With the inclusion of a data facilily in the new amateur 
licence, there is the opportunity to experiment with various 
forms of data transmission on the vhf bands. This would 
appear to offer the facility to work with other than Murray 
code (eg ASC 11) and to experiment with error-correctin g 
systems on the vhf bands. Jn view of the likely increase in 
the number of forms of data transmission modes, speeds etc 
on vhf, it would seem sensible to consider establishing data 
channels within the vhf bands which will allow data working 
to take place without causing confusion on established rtty 
traffic channels (cg 144·6 and 145·3MHz). 

Members who have views on the use of data transmission 
systems (cg modes, frequencies, codes etc), are asked to pass 
them to the chairman of BARTO, G30ZF, QTHR, who has 
offered to collate the information and produce a fact sheet 
for alJ concerned. 

IARU information 
John Bazley, G3HCT, a member of the RSGB IARU 
Working Group, is the information officer and focal point for 
requests for information, lecturers etc. The working group is 
the liaison body between the Region l Division of the IARU 
and the Society. Later this year it will commence preparatory 
work leading to the 1978 Region J conference in Hungary. 
Correspondence should be sent to G3HCT, QTH R, and 1101 
to RSGBHQ. 

Facts and figures 
The Home Office advises that the following numbers of 
amateur licences were in force at 31 December 1976: 

Class A I 5,956 Class B/M 2,463 
Class B 6,142 Class F/M 23 
Class A/ M 4,173 Television 318 

With the introduction of the new comprehensive licence on 
J January 1977, the licences in force on that date were: 

Class A 15,956 Class B 6,202 
The callsign record received from the Home Office dated 

17 December 1976 gives tbe latest callsigns issued in the G4 
and GS series as G4FOZ and GSMQU respectively. 

Radio Amateur Old Timers' Association 
Members of RAOTA should note that the next reunion will 
take place on Friday 22 April 1977 at The Horseshoe Hotel, 
Tottenham Court Road, London WI. The change in date 
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from 6 May has been made to avoid clashing with the RSGB 
Radio Communication Exhibition and Convention taking 
place on that date. 

Amateurs who have held a UK amateur transmitting 
licence for a continuous period of 25 years are eligible to 
join RAOT A. Further details and an application form can be 
obtained from the h on secretary, Miss May Gadsden. 79 
New River Crescent, London Nl3 5RQ. Tel 01-882 1272. 

"Ham Radio Report'' 
Subscription rates for this weekly newsletter containing up-
10-tbe-minute news of amateur radio events were increased 
from l January 1977. The new overseas subscription rate is 
$26 to $30 per year. Existing subscribers can extend for up 
to two years at the old rates. 

ARRL 1977 National Convention 
The Scarborough ARC of Toronto, Canada, will be the host 
of this convention which will be held at the Sheraton Centre 
Hotel, Toronto, on 3-5 June 1977. Toronto has many 
strong British t ies and it is hoped to include a G and ex-G 
cocktail party in the programme. 

Further details can be obtained from G4CDE, QTHR. 

Grampian repeater project 
Mr M. C. Hately, GM3HAT, will give a talk on the proposed 
Grampian repeater project at the Aberdeen RC. rear of 91 
Crown Street, Aberdeen, at 7pm on 18 February. All 
interested amateurs are invited to attend. 

Exeter ARS re-activated 
This society is once more an active group. meeting on the 
second Monday in each month at the Community Centre, 
St David's Hill, Exeter. Old and new members welcome. 
The hon secretary is Mr G. E. Wheatcroft, G3HM Y, QTHR. 

Stolen equipment 
On 2 November 1976 from a Pye service van parked in 
Shomcliffc Road, London SEI: Pye vhf lo/hi band sig gen 
(65-ISOMHz), type SG3V, serial 471; Pye uhf sig gen 
(400-480MHz), type SG5U, serial 219; Pye modulation 
meter, type MMI, serial 306; AVO multimeter AV08, 
serial 85251-C-159; Telequipment scope D61A, serial 
595045; Marconi vhf/uhf test set, type 1065; Pye vhf re­
flectometer, type RFLI ; Pye uhf reflectometer, type R FL2; 
Pye T M3 i.f. test generator (J0·7MHz, 2MHz, 455kHz, 
lOOkHz); Pye TM2 private line/ tx/rx audio test set; Pye 
TM 1 rf (diode) probe and fs meter. Information to Carter 
Street Police Station , tel 01-701 l 113. 

On 13 December 1976 in Reading: Trio 2200G, serial 
230247; UB2200 amplifier, serial 060961; microphone. 
2200G has three-position toggle switch in place of tone­
burst push button on front-panel. Information to G4CWB. 

On 6 January 1977 from Amateur Radio Exchange: 
FT200, serial 6H163108 ; FP200, serial 6H163108; 1C201, 
serial 3705390; IC225, serial 2702192. Information to Ealing 
Police Station, London W5. 

On 8 January 1977 in Weymouth, Dorset: Trio 
TR2200GX transceiver, serial 410073; home-built amplifier; 
5/8 Bantex whip. 1 nformation to PC Castle, Weymouth 30J I, 
or G3EGV. 
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A 70MHz transistorized transmit/receive 
converter 

by D. F. HARVEY, G3XBY,* and C. S. GARE, G3WOSi· 

TH E unit to be described represents a second-generation 
design with the two versions built replacing standard 

valve transver ters. The use of transistors in the high-power 
(JOOW) section follows current commercial practice (although 
the design mode of ssb bas not yet caught on at vhf outside 
amateur circles) and is now fully justified after initial doubts. 
Advantages include reliability, efficiency, simplicity of power 
supplies and ease of construction. The cost of the transistor 
ampliller compares very favourably with one constructed 
around a valve that would generate a similar power, cg a 
4CX250B when the cost of all the power supplies, boxes, 
bases and relays is taken into account. 

Transistors specifically designed for ssb use at 70MHz 
are available and a single transistor pa producing up to 
150W p.e.p. (the Mullard BLXJ S) could have been designed. 
This would be marginally more expensive but the chief 
disadvantage is the high operating voltage o f 50V; since the 
authors are interested in portable operation this approach 
was rejected as being too inconvenient. Suitable commercial 
transistors are designed for fm (Class C) operation in the 
146-175MHz band and the change of mode can be accommo­
dated by suitable modification to ensure linear operation. 
Due to the transistors being used at a lower frequency, 
useful extra power gain is also obtained. 

A 40W 175MHz power t ransis tor will produce 50---60W 
quite safely at 70MHz. This is partly due to increased 
efficiency but mainly to the much-improved second-break­
down characteristics obtained with the lowered operating 
frequency. The two types of transistor used. the Motorola 
2N6084 and the Mullard B LY90, have proved to be snag­
free in initial alignment and rugged in operation. The overall 
design is reasonably compact for the power output obtained 
and construction should pose few problems. 

Circuit description 
Local oscillator, receiver rf amplifier and mixer (Figs I and 2) 
The crystal oscillator is of conventional design and uses a 
third overtone HCJ 8/ U 42M Hz c rystal, the circuit being 

obtained from the article on oscillators by VKlZTB io the 
March 1976 issue of Ham Radi<>. Jn the authors' model the 
output frequency was within lkHz of 42MHz so no fre­
quency correct ion was needed, but if such adjustments prove 
necessary a trimmer is provided in series with the crystal. 
A capacitive divider feeds the buffer 

0

TR2, which provides 
signal isolation between the oscillator and the two mixers. 
No supply stabilization was necessary in the prototypes 
but should it be required a simple zener-regulate<l circuit 
should suffice. 

Unit t 

The rf amplifier and mixer stages utilize 40673 dual-gate 
mosfets, the current through each being set to 2mA by the 
source resistors for optimum noise performance. The 50Q 
antenna input is tapped down the tuned circuit to provide 
matching to the input o f the amplifier stage; fine adjustment 
o f this tap should produce an o verall noise figure in the order 
o f 2- 3dB. L8 and L9 are critically coupled to provide 
maximum gain. T he mixer follows standard design and 
provides about IOdB of gain; this, together with 20dB in the 
rf amplifier , gives the receiver an overall gain of 30dB. A 
link winding on the toroid LI O transfers the signals to the 
28MHz receiver . 

.---t.--- Rt:C(:IV~ HT 
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Fig t . Local oscillator and 
buffers (unit 1) 
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Norlhants. 
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Fig 2. The receiver rf amplifier 
and mixer (unit 1) 

tocal oscl llatoP Input (Frg 1) 

Transmit mixer, buffers and low-power amplifier (Fig 3) 
The 28MHz ssb input to the transverter is filtered by a 
double-section bandpass filter to remove the out-of-band 
spurii generated by the exciting transceiver. The drive level 
to the mixer is controlled by the resistive attenuator following 
the son input load. Ll 4 is overwound on LI 3 to provide the 
two anti-phase signals needed to drive the balanced mixer. 
The 42MHz local oscillator injection is fed, in phase, to the 
emitters of the mixer transistors. No balancing potentio­
meter was necessary but small adjustments may be made by 
the relative positions of the independent trimmers in the 
mixer tank circuit. Any tendency to oscillation is suppressed 
by RFC! and the lk!l resistor connected to earth. 

To prevent unwanted loading of the mixer a buffer stage 
is provided in the form of TR8. A link winding is used to 
couple into the first power amplifier stage TR9. Ferrite 
beads were used on the input and output of this amplifier 
to ensure stability, but these may not be needed in some 
layouts. TR9 provides some 20-30mW output on 70MHz; 
this stage operates in Class A for maximum gain and best 
linearity. The output matching network provides good trans­
fer of power to the following stage. Although no attempt 
has been made to match to 50!1, coaxial cable may be used 
for interconnection with only minimal losses provided the 
cable run is kept short. 

A high/low power switch is provided to ensure legal 
operation in the cw mode. This may also be used for low­
power ssb operation to avoid excessive interference to other 
stations when working locaily. 
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20mW-25W linear power amplifier (Fig 4) 
TRslO, 11 and 12 are biased into Class AB and each stage 
should have its respective base pull-up resistor adjusted for 
30mA standing current. The outplllts to be expected from 
each stage are as follows: 
TR10-600mW; TR11-4-5W; TRl2- 20- 30W. 
The outputs of TRIO and TRll may be changed to a circuit 
similar to that used for TR12; during alignment this will 
enable each stage to be temporarily matched to son thus 
enabling the performance to be monitored. Any problems 
met may be resolved as they occur .. Building and testing in 
one operation is definitely not recommended. The relatively 
large valve-type trimmers (air-spaced) used in the proto­
types are not ideal. In several instances padding capacitors 
have been used. A more suitable type of trimming capacitor 
would be a compression mica type. This will be discussed in 
more detail in the section describing the pa. 

The chokes isolating the bases of the transistors from the 
bias networks are not critical and although Mu11ard FX1898 
six-hole beads wound with22swgename1Jed wire a re specified, 
t in toroids or air-cored coi.ls have been substituted and 
found to be satisfactory. 

For maximum output power it would be desirable to 
earth the emitter of TR12. Unfortunately, with the simple 
bias circuit used, thermal runaway •occurs at high tempera­
tures. This could be overcome by using temperature com­
pensation as in the pa, but only at the expense of increased 
circuit complexity. The value of the emitter resistor is a 
compromise. Initially 0·5il was tried but this significantly 

Fig 3. 28MHz buffer, transmitter mixer, buffer and first transmit amplifier (unit 1) 
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Fig 4. 20/30mW to 25W transmit amplifier (unit 2) 

Unlt2 

reduced the output power. When O·Jn was tried, thermal 
runaway occurred. A value of 0·250 prevented runaway and 
only reduced the output by about J5 per cent. 

The output of TR12 is matched to son. This simplifies 
testing and alignment, but is wasteful of components. With 
the layout finally adopted the connecting coaxial cable is only 
a few inches long and normal interstage coupling could have 
been used. With longer cable runs the design shown is 
mandatory if losses are to be minimized. 

The IOOW power amplifier (Fig 5) 
The final amplifier of the transverter converts the 20--30W 
output of the .BLY89A up to a power level of l OOW rms. 
This is achieved by the use of two Motorola transistors type 
2N6084 or the much more expensive Mullard BLY90. 
These are fm transistors and as such cannot be used in ampli­
tude-modulated amplifiers at their full-rated power due to 
an inSltfficient Veer rating. However, they do exhibit a 
reasonably linear power transfer characteristic, making them 
suitable for linear operation wheo forward biased. 

The transistors used have proved extremely robust and 
do not appear to have been damaged by misuse during 
experimentation. Both prototypes have been operated with 
an open and short-circuit load for a number of minutes with­
out damage. 

Specification 
Yee= 11 ·5V 

Drive power for 1 OOW rms output 
Power gain at lOOW rms output 
Maximum power output 
DC input power for lOOW rms output 
Typical dcefficiency 
Power supply current for lOOW output 

Detailed circuit description 
The amplifier 

2N6084 
17W 
8dB 
125W 
140W 
67% 
12·1A 

BLY90 
l4W 
8·5dB 
130W 
140W 
69% 
12·1A 

The amplifier utilizes two Motorola soc (stripline-opposed­
emitter) transistors operating in parallel mode to produce 
IOOW rms into a son load. To simplify the alignment 
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Fig 5. 100W transmit amplifier 
(unit 3) 
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Unit 3 

procedure only one tuning network is used on the input and 
output. Drive balance is maintained by strapping both 
collectors and both bases together with low-value resistors. 

The 500 coaxial input is matched to the very low base 
input impedance by the use of a combined L-network ; 
drive power is shared equally between both bases by splitting 
the inductor in two. Two 100pF silver mica capacitors arc 
placed across each base to earth to attempt partial neutrali­
zation of the parametric input capacitance of the transistors. 
Bias is applied to both bases through a ferrite-cored choke 
to isolate the bias generator from the signal. A discussion 
of the bias circuitry is in the next section. 

To achieve maximum output power and gain from the 
devices the emitter connections to earth must be very low 
impedance and to this end all four emitter tags are soldered 
directly on to the earth plane. To increase efficiency when 
operating in a parallel array it is best not to tie the transistor 
collectors together directly but to connect them through 
individual collector inductors, these forming part of the 
output matching circuitry. The supply voltage is fed to 

out In 

the collectors via two air-cored chokes and two ferrite-ring 
cored chokes to prevent. rf finding its way into the supply 
lines which could reduce efficiency and, more importantly, 
introduce instability problems. 

Stability is ensured by the following design features: 
(I) Screen between base and collector circuitry. 
(2) Efficient supply decoupling and filtering. 
(3) Strapping bases and collectors together with resistors. 
(4) Capacitors placed between each base and earth. 
(5) Low impedance bias supply. 
The choice of components for the amplifier is critical in 

respect of losses ; due to the high circulating currents 
( > 14A) very heavy gauge wire must be used for inter­
connections. The choice of mica-compression coupling 
capacitors might seem a little odd at fi rst glance but in fact 
they are the only type of capacitor construction that cau 
effectively be used, for two reasons : high-capacitance swing 
in a small volume, and, rnore importantly, in a mica­
compression capacitor there are no sliding metal contacts 
in the rf path to produce excessive power losses. Also, the 
large, low-impedance metal vanes tend to reduce the series 
inductance and heating losses. If other capacitors with a 
different physical construction are used, they can easily 
become overheated and burn up. The authors init ially used 
capacitors with a polythene dielectric which promptly 
melted on the first application of rf drive. 

Only best-quality s ilver mica capacitors should be used in 
the ci.rcuit as the cheaper varieties, together with ceramic 
types, are excessively lossy and tend to destroy themselves 
through internally-generated heat. A separate earth cable 
should be used for the amplifier with one end connected to 
the OV input of the transverter, and the other connected as 
near as possible to the transistor emitters. This is to prevent 
an excessive voltage drop occurring in the earth side of the 
supply and to preserve stability by preventing stray voltages 
being fed back to the driver stages generated by the high 
earth currents. 

The biasing network (Fig 6) 
For good amplifier linearity the bases of the pa transistors 
must be forward biased to generate a standing current 
greater than 20mA. This could be achieved by biasing the 
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Fig 6. PA bias generator 
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bases positive with resistors but with this method an emitter 
resistor would have to be used to prevent thermal runaway 
when the transistors heat up. For the level of currents 
involved in this amplifier this is not feasible as efficiency 
would be adversely affected. lf the emitters are strapped to 
earth, about 0·6V needs to be applied to the bases to drive 
the transistors into Class AB. If the bias is a fixed voltage, 
when the transistor heats up and the Y be drops the device 
is turned on harder and thermal runaway is initiated. To 
prevent this happening compensation needs to be applied by 
reducing the bias voltage by tbe reduction in Ybo. 

A silicon diode exhibits a drop in its forward voltage by 
about - 2mV/°C so that by locking the transistor bias to 
the forward voltage of a diode mounted on the heat-sink 
it is possible to provide suitable temperature compensation. 
The sense diode is mounted on the heat-sink directly between 
the transistor mounting lugs and is connected to a voltage 
follower via a length of miniature coaxial cable. The output 
of the follower drives a Darlington pair to provide sufficient 
current amplification. The emitter of TRl6 drives the bases 
of the two power transistors. The standing currents of the 
pa transistors are set to 20mA each by suitable adjustment 
of R V2. The level of compensation is set by the current 
through the compensation diode; overcompensation occurs 
when the diode current is greater than the transistor base 
current, undercompensation occurs when the diode current 
is less than the base current. The bias current (with no drive) 
for the 2N6084 is in the order of 2- SmA. In the prototype 
units, with the standing currents set to 15mA at ambient 
(25°C), the collector current increases to l 7·5mA at a heat­
sink temperature of 70°C. 
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Unit 4 

(Other photographs appear on the front cover) 

The voltage follower requires a negative voltage of about 
6V so this is generated by a small logic inverter. The SN7413N 
Schmitt trigger is wired as a IOOkHz oscillator which drives 
a transistor that creates a I 2V peak-to-peak square wave. 
After passing through an isolating capacitor it is rectified 
by a diode and smoothed by a tantalum capacitor to produce 
about - 8V under load. 

Control circuitry 
Reverse-polarity protection to the receiver + 12V line is 
afforded by a I A fuse and parallel diode. This method !is not 
satisfactory for protection of the transmit line, where 
unacceptable losses occur in standard fuseholders at currents 
of 15A or so, and power diodes capable of providing 
protection are bulky and expensive. Instead a diode is 
wired in series with the power relay, completely preventing 
operation in the event of accidental supply reversaL 

A 20A fuse in an automobile-type holder is placed in the 
main positive feed. Although 0·2V is lost at full power its 
inclusion is desirable for supply protection. 
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Construction 
Modular construction has been adopted, based on two sizes 
of Eddystone diccast boxes, one twice !he size of the 01her. 
They provide complete interstage screening, with compact 
unit dimensio ns. Each unit can be used as part of other 
projects. For instance unit 1 could be used to drive the 
G3WOS 70-432MHz transmit converler described in Radio 
Co1111111111ica1io11 November 1975, while units 2 or 3 could be 
used as add-on amplifiers, powered by existing equipment. 

Inter-unit connections are by coaxial plugs and sockets 
for all leads carrying rf, and by ptfe feedthroughs and wire 
for power distribution. Jnput/output. power and bias leads 
for the pa unit are passed through holes drilled in adjoining 
boxes, for interconnection using the shorlcst possible leads. 

Three methods of electrical construction have been used 
in the prototype, each with particular advantages. 

Unit I uses a single-sided copper-clad board as a ground 
plane. This is mounted on tin brass pillars tapped 6BA. 
Countersunk screws attach the pillars to the base of a 
6827P deb. Thin brass screens liin high are soldered to the 
ground plane and solder-in feedthroughs arc mounted in 
each of the compartments thus formed. Power wiring is on 
the reverse side of the board. PTFE feedthroughs carry rf 
between compartments and, where appropriate, support 
components. Components soldered to the ground plane 
are used as stand-offs for circuit connections, and although 
the result is messy in appearance the ease of voltage/power 
measurement and circuit modification makes this method 
particularly attractive. 

Unit 2 uses a t in-thick brass plate cut to fit the internal 
dimensions of a 6908P deb. This is mounted in the same 
manner as unit I. Feedthrough capacitors again carry 
power to each compartment in the same way as unit I. 
Because of the thermal inerlia o f the chassis, soldering is 
difficult and more formal wiring techniques have been uscd­
solder tags forming earth connections and other components 
screwed down where possible. TRsl 1, 12 arc bolted to the 
chassis which acts as a heat-sink. This means that tests may 
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Fig 8. Units 1 and 2 
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be made with the circuitry outside the deb, which makes 
modification and measurement simpler. 

Unit 3 uses a single-sided copper-clad board mounied 
flush wilh the base of a 690SP deb. Clearance holes in board 
and box ensure that 1he metallic under-surfaces of TRsl3, 
14 are in direct contact with the heat-s ink. Small pads of 
copper-clad board are fixed to the base-board with Araldite 
to form solid anchor points for the bases and collectors of 
TRs 13, 14 and other components. 

Input 

n L27 

LJ~ 

0 

UNIT. 3 

TR14 0 
Eddystone 6908P die-cast box 

Fig 9. Unit 3 

* 10 to 250pF 
mica-compression 

Output 

Tl is not possible to use feedthrough capacitors with 
th is form of construction, but standard polyester and ceramic 
capacitors provide adequate bypassing. A screen soldered 
across the board provides complete jsolation of input from 
output. The four 250pF mica trimmers used have mounting 
studs isolated from both connections. These are mounted 
on the board only; the deb a.nd beat-sink are drilled i in 
to provide c learance. The complete board is a ttached only 
by the two transistors' studs and nuts, thus ensuring easy 
access. This form of construction has been particularly 
successful and would probably be used for the other circui try 
as well in different circumstances. 

The heat-sink used is a 200mm length of Marston type 
63DN (unblackened); this will dissipate > 60W continuously 
for a 40°C rise in remperature above ambienl. T his would 
be the worst case of continuous transmission, l 20W output, 

Fig 10. Box assembly 
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65 per cent efficiency, which cannot be met legally on 70MHz. 
In ssb service a 30 per cent duty cycle is normal, thus the 
design provides a 3 : l safety factor. However, it must be 
realized that during summer contests, for instance, duty 
cycle and ambient temperature will be much higher than 
normal. This, together with longer continuous hours of 
service, make " over-design" mandatory. The absolute 
maximum transistor junction temperature specified is 200°C. 
The heat-sink base thickness of 0·594in exceeds the length 
of stud available on the 2N6084 and BL Y90. The finned 
side of the heat-sink must therefore be end-milled to a suit­
able depth to provide sufficient clearance for the mounting 
nuts. The surfaces must be truly square to ensure that the 
stud is not strained. To permit maximum heat transfer to the 
heat-sink, no edges should be chamfered. 

Suggested alignment procedure 
Unit 1 

Fig 1 
Ll should be set approximately to the correct frequency with 
no supply voltage by shorting the crystal and dipping LI 
with a gdo. After this has been done the short should be 
removed and the oscillator checked for correct operation on 
42MHz. If necessary Ll should be trimmed for reliable and 
consistent start-up on the application of power. IA and LS 
should be resonated for maximum output and the coupling 
link adjusted for approximately 700mV output to the tx 
mixer. 

Fig 2 
All the trimmers in the receiver section should be adjusted 
for maximum output into the 2SMHz receiver. T he relative 
positions of LS and L9 should be adjusted to achieve the 
critical coupling needed for optimum performance. Minor 
adjustments of the antenna tap position on L7, made in 
conjunction with a noise generator, can optimize the noise 
factor but this will probably not be of significance due to the 
high ambient noise always encountered on 79MHz. 

Fig 3 
28MHz bandpass filter 

Disconnect the top coupling capacitor and tune each of the 
two parallel-tuned circuits separately to 28·3MHz with a 
gdo. When this has been done reconnect the capacitor and 
re.resonate one of the tuned circuits to maximize the output. 

Amplifier stages 
Each of the amplifier stages should be tuned individually for 
maximum output using a suitable indicator such as a wavc­
meter, remembering that the settings of the two capacitors 
in each network are interdependent. Each stage should be 
checked for full stable operation before tuning the next. 
The final amplifier stage should be connected to a 500 
dummy load and all trimmers finally adjusted for maximum 
70MHz output, which should be in the order of 20-30mW. 

Unit 2 (Fig 4) 
The base bias resistors should be adjusted on all stages for 
standing currents of about 30mA with no rf drive applied. 
Temporarily connect L22 between the collector of TR 10 and 
the series trimming capacitor, and connect a suitable power 
meter and dummy load between the two trimmers and earth. 
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Circuit data 
L1 9 turns, !in former, slug tuned 28swg 
L2 SOnH choke 
L3 8 turns, 18swg, iin id, close wound, lln long 
L4 1 turn link In L3 
LS 8 turns, 18swg, iin id, close wound, iln long, tap 

1t from cold end 
L6 1 turn link In LS, Joined to L4 
L7 5turns18swg, jln Id, length iin, tap 1t f rom cold end 
L8 St turns 22swg, iin id, close wound 
L9 S turns 22swg, i in Id, close wound, coupled to LS 
L10 9 turns 36swg wound on ferrite bead. 2 turns 

secondary 
L11 10 turns 28swg on fin slug tuned former. Tap t turn 

from cold end 
L 12 10 turns 28swg on !in slug tuned former. Tap ·t turn 

from cold end 
L13 16 turns 28swg on !in former, slug tuned 
L14 3 + 3 turns, 22swg, bifllar wound, on L13 
L15 • S + 5 turns, 22swg, iln Id, close wound 
L16 1 t turns, lnterwound In the centre of L 15 
L17 5 turns, 22swg fin Id, length tin 
L18 3 turns, 22swg, fin Id lnterwound in L17 
L19 6 turns 22swg fin Id, length tin 
L20 4 turns 22swg fin Id, length !In 
L2f 6 turns 18swg tin Id, length tin 
L22 St turns 18swg fin Id, length t in 
L23 7 turns 18swg fin Id, length iin 
L24 3 turns 18swg fin Id, length iin 
L25 7 turns 16swg tin id, close wound 
L28 6 turns 16swg tin Id, close wound 
L27, 28 2 turns 16swg tin Id, Hn leads 
L 29, 30 1 turn 16swg tin Id, tin leads 
L31, 32 5 turns 16swg tin id, close wound 
RFC1 14 turns 22swg on 3900 resistor 
RFC2, 3, 4, 5, 10 6 turns on Mu Ila rd FX1898 6-hole ferrite bead 
RFC8, 7, 8 10 turns 18swg on fin diameter toroid 
RFC9 1·5mH choke 

Trimmers In unit 1 are 7/ 3SpF ceramic items Intended for pcb 
mounting. Bend rotor legs at right angles and solder to earth plane· 
Unit 2 trimmers are 30pF maximum air spaced. 
Unit 3 uses 10/2SOpF mica-compression t rimmers, nut-flxing 
(avai lable from A J H Electronics, Rugby) . 

RV1 1 Okn 270° variable resistor 
RV2 20n 10 tu rn potentiometer 

200mm length of Marston 63DN unblackened extrusion (available 
from G3WOS) 

Diecast box es: 2 off Eddystone 69-0SP, 2 off Eddystone 6827P 
(available from Hawn I Electronics Ltd, Flrswood Road, Birmingham 
B330TQ) 

Apply low-levd rf drive from unit 1 and adjust the trimmers 
for maximum power output, which should be in the order 
of600mW. Reposition L22 to conform to the circuit diagram 
and temporarily relocate L24 as previously described. Both 
circuits should now be re-peaked. The power output from 
TRI I should be about 4-SW. With LIS correctly positioned 
TR12 should produce 25-30W output after tuning. Experi­
mentation with the coil s izes might produce extra power 
and is probably worthwhile. 

At this point a check should be made on stability over the 
total power range by looking for untoward effects that show 
up as "inflections" in the power output transfer characteris­
tic. It cannot be over-emphasized that each stage should be 
unconditionally stable before an attempt is made to tune 
the next. Another good check is to vary the supply voltage 
between 9 and 13-SV while monitoring the output. If the 
circuit is prone to instability this technique tends to pre­
cipitate it. With all stages optimized the drive level should now 
be set correctly by adjustment of the 28MHz attenuator to 
ensure correct linear operation of the mixer. The post-mixer 
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drive level may be set by alteration of tbe coupling between 
LIS and Ll6. This last procedure is most important if 
adequate spurii and carrier suppression is to be maintained. 

Unit 3 (Figs S and 6) 
Build and test the bias circuitry first by connecting its output 
to a silicon diode instead of the bases of TR13 and TR14. 
Ensure that the multi-turn potentiometer is turned for 
minimum bias voltage <~ O·SV) and connect to tbe pa 
transistors. Connect a ton resistor in series with the pa 
supply lead and adjust the bias for 60mA collector current 
(30mA per transistor). Remove the resistor and readjust as 
necessary. Connect the pa output to a dummy load capable 
of dissipating JOOW at 100 per cent duty cycle via a suitable 
power meter. Apply drive from unit 2 and resonate the output 
circuitry, noting that a peak in collector current very nearly 
corresponds to maximum power output. At this stage always 

limit the total collector current to 4A. Now resonate the 
input circuitry, reducing the drive as necessary. After both 
circuits have been tuned the drive should be increased in 
steps, retuning the input and output at each stage. Any 
imbalance due to errors in construction or mismatched 
devices will be indicated by excessive heating of the strapping 
resistors. When J 2A has been reached, I OOW of power 
should be obtained. 

The alignment is now completed by the possible readjust­
ment of the post-mixer drive level as before. The a.m./cw 
drive level can be set to SOW input by suitable adjustment 
of the front panel drive potentiometer RVI. Because of 
mistuning at low power levels the efficiency is reduced and 
wiJI be typically about 40 per cent. To improve this situation 
a compromise may be made by tuning the pa at an inter­
media te power level at the expense of maximum output 
pow~ 0 

Improving the selectivity of a rebuilt HRO 
by T. HALL, BSc, GM3HBT* 

Introduction 
During a recent project of completely stripping down and 
rebuilding a vintage National HRO receiver, the author 
experimented to find an clfective and simple way to improve 
the general selectivity of the receiver. The rebuild design 
drew heavily on useful information contained in the chapter 
on hf receivers in the Radio Co1111111111icatio11 Handbook, and 
the resulting receiver performed very well but with the 
usual rather inadequate HRO selectivity. 

• SO Hamilton Strcot, Lnrkhnll, Lanarkshire ML9 2A U. 
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Low.pt1n < 3S00Ht. High.p;;iiss > 350Hz 

This article does not set out to provide a stage-by-stage 
description of the modified receivet, il"lfotmation which 
already exists several times over; in any case the basic 
receiver provides ample scope for wide individual design 
variations. However, experimentation in the selectivity 
field has resulted in a very compact, effective, and easily­
coostructed add-on module comprizing active filters, using 
the ubiquitous 741-type operational amplifiers, and it was 
felt that this would be of interest to the many HRO users 
who may not as yet have attempted improving their receivers .. 
In fact, any communication receiver lacking in selectivity 
could benefit from the incorporation of such a module. 
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Fl111. SSB and cw active filter networks for HRO 
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Components list 
C1, C11 1µF tantalum 
C2, C4 0·01µF ± 10% polystyrene 
Cl, CS 0·005,.F ± 10% polystyrene 
Ct 0·047,.F ± 10% polyester 
Cl, CB 820pF ± 2!% polystyrene 
C9, C10 100µF, 15V electrolytic 
Rt, R7 680k'1, iW, 5% 
R2, R3 7·5k!l, t W, 5% 
R4, RS 75k0, i:W, 5% 
R6 56k!l, i:W, 5% 
RB 2·2m!l, i W, 5% 
R9 47k0, tW, 5% 
R10 15k0, SW 
Dt , 0 2 9V zener diode 
ICt, IC2, IC3 MC1741, 8 lead OIL 
St DPCO switch 

Circuit information 
The HRO has a crystal filter which is excellent on cw, but 
which can have its effectiveness further improved by suitably 
"tailoring" the response of the receiver audio section. Also, 
with the crystal filter switched out, the bandwidth provided 
by the original HRO hardware is wider than is necessarv o r 
desirable to cope with the passband required for ssb sig~als. 
As this particular H.RO has been designed for use on cw with 
occasional ssb (and no a.m.), the filter module, shown in 
Fig 1, comprises a permanently-connected ssb audio filter 
and a switchable cw filter. 

The ssb filter consists of two stages, ICI and IC2: ICI is a 
low-pass filter with a cutoff frequency of 3,500Hz, and IC2 is 
a high-pass filter, with a cutoff frequency of 350Hz. The 
measured passband of the prototype is shown in Fig 2. 
Component tolerance variations within the specified limits 
will slightly vary the results from the designed data, but in 
practical terms have little effect on operation. Insertion loss 
at the mid-band frequency (around 1,500Hz) is less than 
ldB. . 

The cw filter, IC3, provides a resonant peak at 550Hz (the 
author prefers this region rather than the 800Hz or there­
abouts favoured by some commercial designers). This stage 
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has a gain at resonance of a round 3dB, which balances the 
3dB fall in response of the ssb filter at this frequency, the 
effect being an apparent signal gain of this order on switching 
in the cw filter, and an overa lJ effect of zero insertion loss on 
cw. The parameters associated with these response curves 
can be adjusted if required by manipulating a few simple 
formulas. and modifying component values to suit, but it is 
felt that the values shown should be generally acceptable. 

For those who may like to experiment, a passband for ssb 
of 225-2,250Hz is obtained with R2/R3 IOkO, and R4/R5 
lOOkO; while a resonant peak of 800Hz for cw will result 
with C7/C8 560pF. These responses are of course approxi­
mate, depending on component tolerances. 

If more selectivity is desired on cw, a further stage iden­
tical to IC3 could be added, taking care that components 
are accurately matched to those in 1C3 to ensure the same 
resonant frequency in both stages. Such an arrangement 
would also obviously produce higher overall gain at reson­
ance. Jn the HRO this extra stage was not considered neces­
sary as the combination of the. crysta l filter and one audio 
filter stage was found to be adequate. 

Power supply 
The psu arrangement adopted is one which can be used in 
any receiver with a stabilized voltage line, or in solid-state 
receivers with a supply voltage of 12V or above, ie ± 6V 
supply to the operational amplifiers. fnserting the filters at 
the point indicated, after the volume control, nonna.lly 
involves audio leve l.s in the order of only a few hundred 
millivolts, so the supply voltage to the filters is not too 
critical. 

+9v ...,.1--~~-..~--1~~---. 

0~4001 

1000 1N4001 
-9V~~~~-+~--l~~--J 

HRO 6·3V 
heater lln«: 

Fig 3. Power supply (unsuccessful). In this case t he "O" line 
would have been connected t o receiver earth, Instead of the 

" -9V" line as in Fig 1 

Readers should be warned that earlier attempts to use the 
c ircuit shown in Fig 3, which has been suggested elsewhere as 
being suitable for operational amplifier supply, were frus­
trated because of unresolved hum pickup problems. 

Conclusion 
The complete module, including the psu components, can 
be built on a small piece of Veroboard, the prototype 
measuring 4 by llin. This can be conveniently mounted 
above or below the receiver chassis as dictated by layout. 
The positioning is not critical providing the leads to the 
mode switch are screened. 

This cheap and simple little module has made a con­
siderable improvement to the H.RO, which now provides an 
excellent performance on l ·8 a nd 3·5MHz, the bands for 
which it was refurbished. The time taken to design and con­
struct it has been well worthwhile. 

Acknowledgement 
Thanks are due to Mr A. Campbell, GM3NKG, for his 
assistance with this project. D 
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RTTY-what is it? 
by J. B. HODGSON, G3YKB,* on behalf of the 
British Amateur Radio Teleprinter Group 

J T must be s1a1ed at 1he ou1se1 1ha1 rtly is not high speed 
morsc. Altho1,.1gh a form or telegraphy, rlly (the abbrevia­

tion comes from 1hc·word radioteletypc) has no connection 
whatsoever with the morse code. [t is a mode of communica­
tion between machines using a code designed specifically for 
case of reception by machines- the most significant feature 
being that all characters lake equal periods of time for 
transmission 1he amateur standard being I 65ms per 
character. 

The code 
Tnterna1ionally designated ''CCITT No 2"', the code is belier 
known as Baudo1 or Murray. Each character comprises seven 
"bits'' or "elements" . These elements can be ei ther " marks" 
or "spaces'' (Fig I). Marks and spaces are similar in concept 
to the key-up and key-down conditions of a morse s ignal. 
The first element is always a space and is known as the "start" 
pulse. The next five can be any permutation of marks and 
spaces. depending on which character is being transmi11ed. 
Finally, the seventh element. always a mark, is known as the 
"s top" pulse. With the exception of this stop pulse, each 
element is 22ms in duration, the stop pulse being 33ms. Sent 
at maximum speed, ie each character following immediately 
behind the previous one. rtty results in a signal rate of 
approximately 60wpm. 

Space 

Mar k 

11 213 1 415161 7 

Start _...22ms1+- Stop 

Fig t . Letter " J " 

The signal 
It w~uld be 1~ossible to transmit rtty using on/oO'kcying (Al) 
but 111 practtce one of two frequency shift modes (fsk) is 
normally employed. The most common or these modes 
designated Fl, is generated by shifting the rf carrier 170Hz If 
for the spacing elements- this is the only mode used on the 
hf bands and frequently heard on 14.090kHz. The other 
mode, F2, is only used at vhf or higher frequencies and 
consists of modulating an a.m. or fm transmitter with audio 
to~es, 1,445.Hz to represent mark and l .275Hz for space­
th1s. mode 1s usu~lly referred to as audio frequency shift 
keying . (a_fsk). It 1s worth pointing out that an fsk (Fl ) 
tr~nsm1ss1on can be generated by feeding afsk tones into the 
microphone socket of a sideband transmitter. Note that 
G8+ 3s arc permitted to use rtty, either fsk or afsk. 

Reception 
Current practice is to resolve the signal into audio tones and 
reconstitute the telegraph s ignal in a .. terminal unit" 

•234 Gillinah•m Road, Gilliogham. Kent ME7 4QT. 
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L im iter Discriminator Sllcer 

II 
Fig 2. Typical tu block diagram 

(u~ually abbrcviat~d to tu a nd also known as a frequency 
shift converter). Fig 2 shows a block diagram of a common 
type of ILL The audio tones arc first limited to take care of 
fading and then fed to a discriminator which determines 
whether the tone is a mark or a space. The slicer cleans up 
the signa I which is converted into levels suitable for operating 
the teleprinter by the magnet driver. Ideally the audio signals 
~hould be taken from an isolated 600fl receiver output, but 
111 practice a s imple connection in parallel with the loud­
speaker functions quite well. 

Transmission 
With sideband equipment a ll that is required is to feed a 
I ,445Hz tone into the microphone socket; the tone is then 
switched to l ,275Hz for the spacing elements. However, 
some care must be taken over the design of the oscillator to 
prevent spurious emissions as the tones are keyed. For other 
transmitters some means must be found to remotely alter the 
frequency generating circuits; this usually means a varicap 
diode in the vfo or across a crystal. 

Machines 
Although they look complicated, most teleprinter machines 
are very straightforward and for basic two.way communica­
tion require no more than five electrical connections 
(excluding the motor supply). On the receive side, two wires 
go to the selector which is a particular type of electromagnet 
for converting the electrical signals of the tu into mechanical 
trans itions-typically, a selector magnet requires a current of 
20mA in one direction or the other. For transmit, the three 
connecticns come from a single-pole changeover switch 
arrangement-it normally stays at mark and switches over 
for the spacing elements. 

Cost 
RTTY is not an expensive mode- machines such as the Creed 
78 can be picked up for as little as £5, but a more typical figure 
is £15. The tu, even if built entirely from brand-new com­
ponents, need not cost much over £20. Paper and ink ribbons 
seem to last a long time with amateur usage so that £2-£3 
will often cover a year's supply. 

The reader is strongly warned against purchasing ex­
computer machinery which, although often very cheap, does 
not use Murray code-such machines are certainly of no use 
to a newcomer. 

BARTG 
Formed in 1959, BARTG is the national society for rttv 
enthusiasts, and is, of course, affiliated 10 the RSGB. Fer th.e 
£2 annual subscription members receive newsletters con­
taining technical articles, contest rules a nd results, gossip 
columns etc. The group's main objective is to promote rtty 
in the UK , which it does by publishing information and by 
transmitting a weekly news bulletin (GB2ATG). Member· 
ship details and application forms can be obtained from 
Mr A. Butcher, G 3FSN, QTHR. D 
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A low power 70MHz 

transmitter 

by N. G. HYDE, CEng, MRAeS, MIERE, G2AIH* 

T HIS transmitter is intended primarily for portable 
operation and is powered from a 12V vehicle battery. 

Four transistors are employed in the rf section, with two res 
in the modulator. The de power input to the pa transistor is 
approximately 6W, and the total current consumption on 
peaks of speech is about I A. 

Circuit description 
The circuit diagram of the rf section is shown in Fig I . TR I , 
the crystal oscillator, is a BFX89 vhf amplifier transistor, 
feedback from collector to emitter being obtained via a tap 
on LI. An HC2SU third overtone crystal in the 3SMHz range 
is used, and the value of the series capacitance C2 pem1its 
variation of the crysta l frequency to a certain extent. Power 
supply to TRI is regulated at IOV by the zener diode ZD I. 

LI is tuned by C4 and CS in series ; these two capacitors 
form a divider to match the oscillator to the following 
~tage, TR2, which functions as a frequency doubler, employ­
mg a BSX20 high-speed switching transistor. A small 
amount of forward bias is applied to TR2 via RS and R6. 

TR2 is coupled to a 70MHz amplifier stage TR3 via a 
capacitive tap on the doubler tuned circuit, which consists of 

• 114 Tattenham Grove, Epsom Downs, Surrey. 
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L2, CS and C9 in parallel, and ClO. TR3 is also an in­
expensive switching transistor, type BSX61, which has been 
found effective a t this frequency. 

Output from the driver transistor is coupled to the power 
amplifier TR4 through a matching network consisting of the 
parallel-tuned circuit L3, C l3, Cl4 and ClS in parallel, and 
the series ind uctor L4. The collector tuned circuit of the pa is 
an inverted-L circuit formed by LS, L6, and Cl9, with C20 
and C21 in parallel; this arrangement matches the collector 
impedance to the 7SO impedance of the aeria l feeder. 

TR4 is a TRW PT4176B caps tan-type rf transisto r. This 
transistor may not now be in common supply and suggested 
alternatives (which have not been tried) are the Mullard 
BL Y SS, or the BL Y83 if it is desired to operate at a higher 
power. If either of these types is used it will be necessary to 
increase slightly the hole spacing on the rf pcb to accommo­
date the collector, base and emitter terminations. It may also 
be necessary to adjust the values of inductance and capaci­
tance associated with the pa stage tuning, and to this effect 
provision has been made in the design of the pcb to permit 
additional fixed capacitors to be included in the transistor 
base and collector circuits . 

To eliminate any parametric oscillation in TR3 and TR4 
circuits, parametric t raps (C l6R8 and C ISR9) are associated 
with both transistors. Jnductors L3 and LS are used instead 
of rf chokes in the collector circuits and, while presenting 
negligible damping a t the operating frequency, they act as 
short-circuits at the much lower parametric frequency. 

A small proportion of the rf output is applied via a lpF 
capacitance C23 to an rf monitor consisting of a diode 
rectifier circuit (DJ, RI I, C24) and an external 0-1 milli­
ammeter Ml. Test points (TPI to T P4) are included in the 
collector circuits of all four transistors to permit current 
measurement during initia l alignment, and any subsequent 
checking. In operation TPI, TP2 and TPJ are short-circuited 
by links and an external O· l n resistor is connected across 
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Fig 2. Modulator circ uit diagram 

TP4, the value of this resistor being such that a 1000 
milliammeter at Ml will have a full-scale deflection of IA. 

The modulator (Fig 2) consists of two res, a TAA263 pre­
amplifier (!Cl) and a TBA810AS power amplifier (IC2). The 
TAA263, which is a three-stage amplifier, was chosen simply 
because a circuit board incorporating this device was on 
hand and was suitable for the dynamic microphone to 
be employed. A single transistor amplifier could no doubt 
be substituted for the ic as the modulator described has con­
siderable reserve of gain. If a single-stage amplifier is used 
and gain is insufficient it can be increased by reducing the 
value of the feedback resistor R15. 

As the recommended operating voltage for the TAA263 is 
7-8V the 12V supply is reduced to an acceptable level of 6·8V 
by R14 and the zener diode ZD2. Rl2 is the collector load 
resistor of the final transistor in the ic, with Rt 3 applying 
negative feedback between output and input of the device. 
C26 is an rf bypass capacitor. 

Output from the preamplifier is coupled to the main 
amplifier through a modulation depth control RVL The 
c ircuitry associated with the TBA8t0AS is in accordance 
with that recommended by the manufacturer and will not be 
described here. Audio output from the modulator is applied 
to the pa through an autotransformer Tl , which has a step-up 
ratio of l :2. Again, this component was used because it was 
available, but a transformer having a slightly higher ratio of 
I :2·5 would give a better match between the 40 output 
impedance of the modulator and the pa collector impedance. 

Modulation is also applied to the driver transistor through 
a wave-shaping circuit Rl8, D2 andR19, D3 connected across 
the modulation transformer ; the function of this circuit is to 
clip the negative-going half-cycle of the modulation wave­
form applied to the driver, thus increasing the drive level to 
the pa on positive-going half-cycles, which results in an 
improved modulation waveform from the pa stage. Ferrite 
beads with associated bypass capacitors are included in the 
positive supply lead, and in the output leads to prevent rf 
feedback into the modulator. 

It should be noted that, if the modulator is tested as an 
audio-frequency amplifier driving a loudspeaker with one 
terminal earthed, then the polarity of C39 must be reversed 
for this test. 
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Components list 
Rf 39k0 R7 22n R14 4700 
R2 15k0 RB,9 100 Rt5 560 
R3 8200 RfO 0·10 Rf7 10 
R4 1500 Rff, f6 1000 R18 390 
RS 47k0 R12 3·3k0 R19 330 
R6 2·2k0 Rf3 470k!l 

All resistors except R&, RIO-tW carbon fllm. RHW carbon fllm; 
R10 wire-wound. 

RV1100k0 potentiometer 

Cf, 3, 16, t 8 10nF C26 
C2 100pF C27, 3-0, 36 
C4 10pF 
CS, 10, 2t 39pF C28, 38 

tOOpF 
100nF100V mini 

mylar 
10nF 

C6, 22 2·2nF C29 
C7, 11 1·5nF C31, 37 
CB, 13, 14 } 30pF miniature C32 
Cf9, 20 air-spaced trimmers C33 
C9 47pF C34 

4·7µF 15V electrolytic 
100µF25Velectrolyt!c 
100µF 10V electrolytic 
SOµF 16V electrolytic 
4·7nF 

C12, t7 1 nF feedthrough C3S 
type 

C15 8·2pF C39 
C23 1 pF C40, 4t, 42 

1nF polystyrene(or 
miniature ceramic) 

220µF 16V electrolytic 
1nF 

C24 3·3nF 
C25 4·7nF 

All flxed capacitors are miniature 50V ceramics except those 
described 

TR1 BFX89 
TR2 BSX20 
TR3 BSX61 

IC1 T AA2&3 ZDt BZY88Ct0 
IC2 TBABIOAS ZD2 BZY88C6V8 

Df 1N4148 
TR4 PT4176B (TRWJ 0 2,3 1N914 

Tf Farnell T213 centre-tapped autotransformer 

FB Ferrite beads FX1115 

Xf 35·13MHz HC25U 3rd overtone (for 70·26MHz) 

RFCf , 2 2it 28swg enam on FX1898 ferrite bead 
RFC3, 4 2tt26swg enam on FX1 115 ferrite bead 

Lf 141 28swg enam, tapped 2t, on Aladdin 7mm former, with 
dust-Iron core 

L2 4t 18swg enam, 7mm diameter 7mm long 
L3 5t 18swg enam, 7mm diameter closewound 
L4 4t 18swg enam, 7mm diameter 7mm long 
L5 3t 18swg enam, 7mm diameter 8mm long 
L8 5t 18swg enam, 10mm diameter 13mm long 
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Constructional details 
With one small exception. construction is on glass-fibre­
based PCBS. Double-sided board is used for the transmitter 
rf section, and single-sided board for the rr monitor (which 
in this instance is separated from. although it could be 
included in. the transmitter board), the preamplifier and the 
modulator proper. The exception is the modulation wave­
shaping circuit which is constructed on a miniature four-way 
group board. No attempt has been made to miniaturize the 
equipment. 

The rf board measures 7·765 by 2·25in and the circuit is 
constructed on a O· I 25in grid. The track layout on the 
underside of the board, and the position of clearance boles 
in the copper on the topside of the board, are shown in 
Figs 3 and 4 respectively. Connections to the power supply, 
modulator output and test points arc to pins made of short 
lengths of I 8swg copper wire, soldered to the relevant land 
on the pcb and subsequently tinned; connections to the 30pF 
tuning capacitors arc made to similar pins. At various 
points on the board I Sswg wire is also used to connect the 
upper and lower surfaces; after soldering, these a re cut off 
close 10 the copper foil. All pins at earth potential are 
soldered to both sides of the board. Holes for the pins are 
made with a No 56 drill. and adequate clearance around 
these must be allowed before etching the topside of the 
board. Holes for component leads arc made with a No 60 
drill. 

2 Y2" 

~A ~A 
Hole si zes .... 

I 'A' ... 68A 
1· clearance 

1h" 8 ,__3,1,i" 
'8'. ... 5/32-dia .. ·c· .... 3/s"dl a 11A" I ~· 

!: 

I 
'O 'O 

Bend up at 90" c c . c .. 1-.$ .. on bend lines .0 0 

.L. 1/ .. '--1 8 Materi a l. •. 20swg 
Yi' ' A ' A aluminium sheet 

Fig 5. PA t ran1l1tor heat-sink 

The two feed through capacitors C J 2 and C J 7 are wired on 
the underside of the pcb to the lands adjacent to TP3 and 
TP4 respect ively. The two emiuer connections on TR4 arc 
soldered 10 both upper and lower surfaces of the board. This 
transistor is fitted with a heat-sink located on the underside. 
The heat-sink (Fig 5) is fabrica ted from 20swg aluminium 
(1he length of the threaded stud on the transistor determines 
the maximum gauge of metal that can be used) and is fitted 
with a spacing washer to clear the underside or the board, to 
which it is secured with four 6BA bolts and nuts. With the 
heat sink described the pa transistor runs barely warm, but if 
powers in excess or about 6W are contemplated it might be 
advisable 10 a11aeh heavier gauge plates co the two wings on 
the heat-sink and to paint it matt black. Clip-on heat-sinks 
are filled 10 TR2 and TR3. 

Details or the rf monitor pcb are shown in Fig 6. This 
circuit is also constructed on a 0 · 125in grid and the board 
measures I· 125 by I ·Qin. Coupling capacitor C23 is connected 
externally between the rf board and the adjacent monitor 
board. 
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Ca) (b) 

Fig 8, (a) RF monitor pcb track layout and (b) location of 
components 

The microphone preamplifier and modulator boards 
measure 1·7 by 1·5in, and 3·2 by 2·3in respectively; both 
boards arc constructed on a O· I in grid. The preamplifier 
track layout and location of components are shown in Fig 7. 
Underside and topside views or the modulator pcb are 
shown in Figs 8 and 9 respectively. As with the rf board, 
connections to both or these are made through 18swg wire 
pins. 

Details of the fabricarcd heat-sink for the TBA810AS arc 
given in Fig 10. The two brackets which attach it to the ic are 
made from Jin 16swg a luminium angle, and the beat-sink 
plate is made from 14swg a luminium sheet. The beat-sink as 
described is probably over-generous for the low power level 
at which the ic is operated and a simpler type could no 
doubt be substituted. However, the only critical dimension is 
the spacing of 0·6Sin between the two 6BA holes in the 
b1·acke1s; this corresponds 10 the hole spacing in the tabs or 
the TBA8 IOAS. A heat-sink for this ic can also be obtained 
from Ambit International. Interconnections between the 
various circuit boards arc shown in Fig 11. 

Alignment 
It is recommended that for initial alignment the modulator is 
not connected, and that a lower voltage, cg 9-IOV, is applied 
10 the rf board. Correct frequency or operation should be 
checked as each stage is adjusted. Alignment procedure is as 
follows: 

(I) With TP2, TP3 and TP4 open-circuited, connect a 
milliammcter (5mA maximum) across TPI. Adjust the 
dust-iron core of LI for minimum current and then detune 
slightly to one side of resonance. (Tuning about the resonance 
point will not be symme trical and the core should be set to 
the side a t which the current rise is more gradual.) 

(2) Connect a milliammeter (25mA maximum) across TP2 
and check that the resonance position of Ll corresponds to 
maximum collector current to TR2. Connect a milliamrneter 
( IOOmA maximum) across TPJ and adjust C8 for maximum 
drive 10 TR3. 

Typical current readings with 12V power supply 
Stage 

TR1 (oscillator) 
TR2 (doubler) 
TR3 (driver) 
TR4 (PA) 
ICI (pre-ampllfler) 
IC2 (modulator) 

quiescent 
speech peaks 

Current (mA ) 
1·8 

13·5 
20 lo40 

approx500 
11 

12 
approx400 
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Fig 7. (a) Microphone pre· 
amplifier pcb track layout and 
(b) location of components 
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Modu l ato r 

C40, 41&42 

~~socket RF mo nitor 
Transm i tte r RF board l'l..... n 

..,,~, .... , I ~LJ_____.___.__.__ 
-----i."J l "-

+12V 
Mod 
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Fig '1. Interconnection diagram 
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B ACTUAL SIZE 

Hol e s ' A' 2 x 6BAcleararice on 0·65" centre,;; 
·e· 4 x SBA clearance · 

Fig 8. Modulator p cb t rack layout 

- - - - -3· 2 '-' --- ---i 

.~: ·~· -·-o.\=~·1 
·$-· ·<+>· 1· 75" 

4 holes 6BA clearance _J 
'--------------'· 

2 hol es 6BA c learance 

Mater ial .... see text 

Fi g 10. TBA810AS heat.s ink 

(3) Connect a suitable load to the transmitter output pins. 
Connect a milliammeter (SOOmA maximum for initial 
a lignment) across T P4 and quickly adjust Cl3 and Cl4 for 
maximum collector current to TR4. Should this be excessive 
(eg more than 250mA at this s tage) reduce the value of C14 
until an acceptable level is obtained. 

(4) Adjust C19 and C10 for maximum rf output . 
(5) Apply 12V to all stages and repeat the alignment 

procedure several times until maximum rf into the load is 
obtained. Thi.s is necessary as due to varactor effect the 
transistors are voltage-conscious. After alignment, TPJ , 
TP2 and TP3 should be short-circuited, and RIO connected 
externally across TP4. Modula tion may now be applied. 

If required, Cl4 cao be used as a drive level control to the 
pa stage; a decrease in the value of this capacitance results in 
reduced drive to TR4. D 
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Fig 9. Modulator-location o f components 

( NEW PRODUCT 
Wiring system from Zartronix 

) 
The " Wire Distribution System'' is designed to enable a 
prototype circuit board to be produced avoiding printed 
circuit techniques. W iring is carried out with the use of a 
special " Wire Distribution Pencil" which uses solderable 
synthetic enamel wire (36swg BS3188). The point-to-point 
wiring is retained by moulded ''Wire Distribution Strips'' 
which are used for any desired in tegrated circuit packing 
density. Two types of strip are available: one. a general 
purpose moulding which can be used o n all types of circuit 
board (when used with a quick-set adhesive): tbe other, 
designed specifically to press-fit into any board with I mm 
diameter holes on a 2·54mm pitch matrix. The versarili ty of 
the s trips ensures that there is no restriction on size or type o f 
prototype breadboard used. 

An introductory k it is available and this consists of WDS 
s trips and pencil, spare spool, ic leg deformer. circuit board 
and instruction leaflet. Prices a re: 1ntro-kit £5.60; WD 
pencil £ 1.71 , and WD s trips (glue or press fix) £1.30. 
All prices include VAT, with p&p 35p extra. These pro­
ducts are obtainable from Zartronix, 11 5 Lion La ne, 
Haslcmerc, Surrey. D 
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Some experiments 

with high-frequency 

ladder crystal filters 

by J . A. HARDCASTLE, G3JIR* 

Part 3. Filters for transm itters and 
receivers 

Introduction 
In this part, ssb transmitter filters are described and a set of 
capacitor coefficients for a six-crystal filter is given, and from 
this a seven-crystal, symmetrical receiver filter is derived. 
Before describing these new developments some test results 
on F6BQP filters [I] are reported. 

F6BQP design 
Three· and four-crystal filters (Fig 14) were constructed 
using the same crystals as before, so the effect of changing 
capacitor values and circuit impedances could be com­
pared. The components used were the nearest standard 
values to those calculated from F6BQP's formulas. Fig 15 
compares the performance of F6BQP and G3JIR. three­
crystal filters, showing how F6BQP has given a filter _design 
having a smooth passband (Butterworth filter), while the 
G3JlR filter bas a slightly better rate of cut-off at the expense 
of some passband ripple (Chebyshev filter). Exchange of 
skirt selectivity for passband ripple is a familiar feature of 
filter design commonly encountered in LC filters. The degree 
of ripple tolerable is a subjective decision and has not been 
investigated during these experiments. 

A graph of the four-crystal fitter response is not included 
because it is very similar in shape to the three-crystal filter. 
It is 3dB down at 9,677·8kHz and 9,680·4kHz, and 50dB 
down at 9,670·2kHz and 9.683·5kHz. 

Lower sideband filter 
A filter having few crystals has a distinctly asymmetric 
frequency response (Fig 15) which can be accentuated by 

(a) 
(b) 
(c) 

Fig 14. T hree· and four-crystal filters. 

No of Filter R1 R2 C1 C2 CJ 
crystals type 0 0 pF 

3 F6BQP 230 230 50 150 150 
3 G3JIR 350 350 75 150 150 
4 F6B QP 310 310 25 100 150 

• 82 Acacia Avenue, Huyton, Liverpool L36 STP. 
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Fig 15. Three-cry stat filters. (a) F8BQP ; (b) G3JIR 

shunting some, or all, of the crystals with additional capacit· 
ance. This reduces their parallel resonant frequency, bringing 
it closer to the passband and increasing the slope of the hf 
skirt. In Fig J 6(a) th1·ee of the crystals are shunted with 
small trimmer capacitors adjusted to make the hf skirt as 
steep as possible, while maintaining almost 60dB stopband 
rejection. 

Fig I 7(b) illustrates the need for spacing out rejection 
notches to achieve a uniform stopband. If rejection notches 
are brought closer to the band edge, by further increasing 
shunt capacitance, greater rejection is obtained over a 
limited band, after which it steadily deteriorates. This 
added capacitance causes some deterioration of If skirt 
selectivity, but like remote regions of the hf s topband this is 
not so important in an ssb transmitter, as in a receiver; 
particularly if audio bandwidth is limited before the modu· 
lator to reduce the width of generated sidebands. 

Upper sideband filter 
An upper sideband filter may be made as shown in Fig 16(b). 
The passband is now controlled by the crystal's parallel 
resonant frequency and the stopband by its series resonant 
frequency. Because all of these crystals are of the same 
frequency a single deep rejection notch is produced at 
9,678kHz, after which the stopband deteriorates. The pass­
band in Fig IS(a) is 7kHz wide but in (b) it has been reduced 
to 4kHz by adding shunt capacitors to three of the crystals. 

(a) 

Co) 

C2 
100 

CJ 
100 

x• 

Fig 16. SSB filters. (a) Lower sideband ; (b) Upper sideband : 
X1·X4 9,68MkHz 
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- -Fig 17. Lo wer s ideband filter. 
(a) Without C6, 7, 8; (b) W ith 

C6,7, 8 

0 
,;;1 .. - P.- 'Q 

" 

Upper sideband filters need 
to operate in a high impedance 
c ircuit and great care has to be 
taken over screening to ensure 
a good performance. While 
iesting these filters it was 
noticed that the buffet ampli­
fier output circuit was slightly 
influencing the passband 
shape, so a 3300 resistor was 
connected in series with the 
input, to provide some iso­
laiion. 

Dishal filters 
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Since writing the two earlier parts of this article an important 
paper [2] has been brought to the author's attention, by 
courtesy of G4CUE and G 3V A. Jt describes designs for 
upper- and lower-sideband filters, and gives tables of design 
coefficients for Butterworth and Chebyshev filters. 

Capacitor coefficients (Fig 19) for the six-crystal Cheb­
yshev design have been derived from this information. 
These allow a filter to be designed without knowledge of the 
crystal's parameters. the only penalty being an inability to 
calculate the filter bandwidth, and this must be found by 
experiment; however, Figs 19 and 20 will provide a sta rling 
point for future designs. Butterworth filters designed from 
the data given in [2] were a lso constructed and tested 
successfulJy. 

[n both designs components calcula ted from these 
coefficients gave the required response shape without further 
adjustment. Dishal gives more design coefficients in [3] from 
which a wide range of filters may be designed. 

Fig 18. Upper s ideband · filter . 
(a) Without C6, 7, 8; (b) W ith 

C6, 7, 8 
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Seven-crystal filter 
A symmetrical filter for a receiver may be made by adding 
a shunt crystal (X7) to the Dishal filter (Fig 19). This is of 
the same nominal frequency as XI to X6 but its series 
resonant frequency has been reduced by adding inductance 
LI . This combination produces a rejection notch which can 
be tuned by L l to obtain the optimum If skirt response 
(Fig 20(b)). Reducing the inductance increases the notch 
frequency, steepening the If skirt, but if carried to excess 
this will degrade the If stopband. Adding X7 increases the 
passband ripple to 2dB but has no effect on the hr stopband. 

Carrier oscillator 
The series mode carrier oscillator circuit ( Fig 21 ) was found 
to have useful vxo properties. Crystals can be pulled over 
the range 9,676kHz to 9,684kHz by tuning Cl and C2, 
which is more than sufficient for it to be used for generating 
either sideband. LI was wound with 36swg enamelled wire, 
on a fin diameter fom1er with an iron-dust core. To ensure 
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oscillation the dots indicating the star t of each winding must 
be observed. 

Conclusion 
If a single outstanding factor were to be chosen from all the 
measurements wh.ich have been made it would be that it is 
almost impossible not to produce a filter of some sort, if the 
guidelines which have been given are followed . This should 

330 A1~~~p4~~ 

x~ l ei l o r5 l o l ea 
11 5 p ~50p 150p 150 p 115 p 

Fig 19. Dishal filter . 
X7 and L1 are an optional addition to produce a symmetrical 
filter. L1 is 10 turns 28swg enam on t in diam iron·dust cored 
form er. X1-X7 9,681·2kHz. 
C1, C3, CS, C7, C9: see text, capacitance d epends on band · 
width required. C2, CS = 0·75C1 
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Fig 20. D ishal filter. (a) S ix-crystal filter; (b) Seven-crystal 
filter 

82k 

39k 

124 

+12V 

9681·2 
kHz 

C1 
3to 
30p. 

100p 
----1-ooutput 

ov 

Fig 21. Carrier oscillator 

be sufficient to encourage even the most hesitant to t ry to 
construct their own crystal filters. 

Another remarkable feature is the apparent lack of 
attention this type of filter has received, both in amateur 
and professional journals, and the author would be pleased 
to be advised of any relevant publications known to readers. 

Results of readers own experiments would a lso be rec­
eived with great interest. 
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( NEW PRODUCT 
"Blob Board" prototype pcb 

McGraw 
cou.pling 

0 

] 
The manufacturer of the S-DeC board has introduced a new 
type of pcb, the Blob Board, which, it is claimed, will permit 
the user to go from circuit diagram to completed board ia a 
short time and without the use of chemicals. The component 
layout can be drawn directly on the Blob Board with an 
ordinary felt pen, and the components are then la.id out with 
leads on copper strip. A few blobs of solder and the circuit is 
complete. Components can be re-used and re-soldered, thus 
facilitating amendments. All Blob Boards are roller tinned. 
They are designed for the home constructor and prototype 
engineer and are sa.id to be normally half the price of 
competitive boards. There are 12 different Blob Boards which, 
between them, wil l accommodate all components from dis· 
cretes to 1cs . 

One o f the Blob Boards, showing a finished prototype 

They are obtainable from P.B. Electron.ics (Scotland) Ltd, 
57 High St, Saffron Walden, Essex CBlO !AA, from whom 
leafiets and further information can be obtained by sending 
an sae. 
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cswlnews 
Bob T1eacher, BRS3252~ 

wlTH a very large mailbag to welcome in the first SWL 
News of 1977, your scribe hopes that all readers have a 

happy and successful year. With so much to squeeze into 
the page this time lei us not waste any further space. 

1976 and 1977 Countries Tables 
T he 1976 table is complete and the new table from I January 
1977 has started. Last year's winner was Noel Phelps, 
BRS35608, with runners-up Neville Spry, BRS17567, and 
Keith Kerr, :BRS35943. The leading A listener was Keith 
Morrison, A8883. 

The 1977 table will appear for the first time in the April 
issue, and to enter a score in it is very simple. Keep a record 
of a ll the countries heard on each band from I January until 
31 December and submit scores 011/y, not the list of countries, 
before the deadline quoted in each SWL News. Participants 
should use the RSGB Countries List, obtainable from 
RSGB HQ (price Z4p), as 1he basis for the entry. 

Band conditions 
From re1>orts received, it would seem that we arc emerging 
from the relatively poor conditions experienced during J 976. 
Many correspondents report good openings on each of the 
main bands. The 28MHz band has shown signs of life, 
according to Robert Small, A884 I, and Robert Montgomery, 
BRS35397, who report VE2ZN/SU, 9G IJX, VP8HA, 
ZC4AU and 6W8AAD, while ZIMHz has offered FR7BF, 
YNIRWG, VS6GG, ST2SA and A4XGQ to numerous 
reporters over recent weeks. T he 14MHz band has seemingly 
been favourable to the Pacific area, with FKSCK a new 
country for Robert, A884 l. Keith, BRS35943, reports 
KG6RL (Mariana l s), KH6JD and KG6ADX. Condi1ions 
on 7M Hz around the Christmas period were affected as 
usual by heavy broadcast QRM, but signals have been 
reported from KC4AAC, FPS, JA, TG9, Tl, KZ, 3D2AQ 
and the usual VKs and ZLs. 

On the 3·5MHz band, conditions have again been very 
spectacular with much good dx to be heard. Between them, 
Robert, A8841 , Keith, BRS35943, Steve Collis, A8961, and 
Neville, BRS17567, report KG6JIH, C R9AJ, JAs, HC8RG, 
VS6DO, YKlAA, W6, W7 and 5T5ZR, as well as more 
common dx countries such as HI, KZS, ZFI, 04, HK, 6Y5 
and KP4. Several SY stations have been heard on this band, 
which has given many people an all-time new one. With their 
almost total darkness the Scandinavians continue to hold the 
upper hand, and several SMs and OHs have been heard 
working FOS, VRJ, 3 and 4, and KL7s. Good dx conditions 
should prevail on 3·5MHz until early March. 

The l ·SMHz dx scene is again monopolized by Dave, 
A83 l 2, and Noel, BRS35608. Dave's a ll-time score is now 
49. The addi tions are VP9DX, W4EV{VP9, ZC4IO, JA30NB 
and FGOCXV/FS7. Noel reports ZD8AA, 9Y4A, PJ8CM, 

• 392 Rochcsier Way, Eh h:im, London SE9 6LH, 
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1976 Countries Table-flnaf positions 
Sl&tlon 10 15 20 '° '° HO Tol&f Mode 
BRSilS608 n 158 209 176 116 .. ™ CW 
BRSl7587 76 171 238 112 146 II 752 ssb 
BRS35M3 7& 172 218 113 153 17 747 ssb 
A8883 liO 142 218 82 118 0 608 ssb 
A8890 86 124 187 87 94 24 582 ssb/cw 
A8312 31 127 169 83 118 36 564 ssb/cw 
A8849 63 122 180 75 93 12 545 ssb 
BRS32286 58 121 155 47 92 0 473 ssb 
BRS33823 29 82 147 59 92 17 426 ssb/cw 
BRS35454 14 99 164 61 79 7 424 ssb 
A8841 37 88 194 33 59 0 411 ssb/cw 
A9123 30 99 149 31 64 15 388 ssb/a,,m. 
A8allll 36 99 107 43 63 17 365 ssb 
A89e1 12 76 148 27 SS 9 357 ssb 
A9172 10 54 134 48 38 3 287 ssb 
A9191 37 59 128 33 30 0 287 ssb 
BRS36208 21 68 115 3S '1 1 281 ssb/c:w 
BRS36842 2 10 147 6 20 1 186 ssb 
A9199 10 24 41 14 8 1 104 Hb 
A8960 3 18 41 5 12 0 n ssb 

AU-time Countries Table 
Station 10 15 20 '° 80 no Total Mode 
BRSl7567 228 2S7 300 122 20ll 16 1,132 ssb 
BRS35M3 139 227 260 171 201 17 1,0IS ssb 
AB312 10 184 228 138 165 49 834 ssb/c.-w 

C02JA, CSAZ and ISOL YN. Dave was hoping to add 8P6 
and CE to his all-time list as a result of dxpcdiiions 
supposedly active around Christmas. 

QSL reminders 
Belated New Year greetings arc sent from our QSL sub­
managcr Dave Borne, G4CYW. Dave comments that too 
many of the envelopes he receives are too large to fit his 
filing drawers without folding, and some are too small to 
accommodate cards without folding the latter. The optimum 
size is 18 by 12cm. Some envelopes arc excessively stamped 
and consequently take a long time to fill ; Dave"s advice is 
to put only 6-!p on the envelope, which will guarantee IS 
cards each time. Anyone not wishing to wait this long should 
mark their envelopes "Wait 5", for example. D ave would 
also appreciate notification of a change from A to BRS or to 
being licensed. This enables the swl callsign to be closed but 
at the same time enables any "straggler" cards to be for­
warded. Newer members should note that it takes at least 
six months for a return card to arrive, so patience is required. 

Other news 
Crosbie R odgers, BRS32286, writes in his capacity as 
secretary of the Dumfries & Galloway R&EC. The club 
has 34 members and separate RAE and electronics classes 
have been organized. Your scribe is delighted at the progress 
made on this venture, and is pleased to cake a little of the 
credit! It is hoped that the club will continue to thrive. 

Ray Williams, BRS6072, is an swl of long standing who is 
extremely interested in vintage radio equipment. Ray owns 
over 25 vintage sets dating back as far as 1922 and has 
appeared on BBC TV's Nationwide programme with his col­
lection. Ray is interested in obtaining a " Bandscanner" 
receiver which was made by a firm from Poole who are now 
out of business. Much searching has not brought one to light. 
Anyone with information about this model should wri1e to 
Ray at 204 Dysart Road, Grantham, Lines. 

Neville, BRSl 7567, has recently been visited by ZLIBD 
and treated to a splendid slide show of the latter's Hamilton 

{Continued on p131) 
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C 
technical I 

topics __J 
Pot Hawker, G3VA 

PERHAPS it is 1rue that most amateur transmitters and 
receivers are now factory built, but that does not mean 

there are no technical projects left for home construction and 
experimentation: antennas, antenna matching units, keycrs, 
test equipment, af)cillary units etc. The surprising feature is 
how often a fresh look at some aspect of radio communica­
tions suggests that we all tend to become too bound by 
ingrained altitudes and conventional beliers that turn out to 
be nothing more than long-established fallacies : for instance 
that by definition any mini-beam is only a compromise that 
.can never hope to compete successfully with a full-sized array. 

Mini-beam ideas 
In 7T (December 1976) several ideas were presented on 
adapting the VK2ABQ X-beam principle to form mini­
beams; and indeed even the full-sized VK2ABQ tri-band 
X-beam can be thought of as a form of compact beam with 
its turning radius of only l 2ft. By coincidence, just before the 
December issue reached your letter boxes, a note was re­
. ceived from Les Moxon, G6XN, describing some recent 
investigations into mini-beams using the basic VK2ABQ 
approach, but in a rather different way. Subsequent corres­
pondence has also highlighted his firm belief that it should be 
possible to develop ''no-compromise" mini-beams that need 
be at no real disadvantage to full-sized units; and indeed, 
since they may often be raised to a greater height without 
becoming a major engineering operation, should often be 
.capable in practice of out-performing their bigger but less 
tall brothers. 

G6XN writes: " I am now confirmed in my belief that a 
mini-beam does not have to be a 'compromise', and this is 
very important if I am also right in thinking that many 
.amateurs have lost interest in dx operation (or never acquired 
it) because they believe that without a big beam they cannot 
be competitive." 

G6XN admits that hitherto two-element mini-beams have 
not given too good an account of themselves; yet he points 
out that it should not be necessary to lose more tha11 2dB 
compared with a quad or 3-elemelll full-sized Yagi at the same 
height. This basic 2dB is made up of !dB loss due to the use 
of two rather than three elements (and if this seems very 
little to lose refer to G6XN's excellent analysis of "Gains and 
losses in hf aerials", Radio Comm1111ic(llio11 December 1973 
and January 1974), and JdB from tuning the beam for 
maximum (nominal) front-to-back ratio rather than (as 
should be done for a full-sized beam) for maximum gain 
(this is net-essary 10 avoid paying too heavy a price in terms 
of bandwidth). 

The gains from consideration of environment and height 
(ie getting the antenna well up in the clear) can more than 
compensate for this modest loss of 2dB. G6XN suggests that 
we must all be extremely careful in accepting any trade-off of 
fundamental gain for practical advantages, since otherwise 
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one could end up with no real performance at all : and he 
urges that -2dB (compared with a properly designed and 
adjusted full-sized array) should be considered as about the 
right place to draw the line if top dx performance is to be 
achieved. But note that this implies that it should be possible 
to obtai11 approximately 4dB forward gain from a /igl11-weigl11 
mini-beam, compared with the 6dB "gain barrier" for most 
rotary hf beams. 

Then again most people using big beams insist on feeding 
them with coaxial cable. G6XN writes: ''There is an average 
of JdB (and a lot of money) to be saved by not using coaxial 
cable feeders. Again, with a mini or any other two-element 
beam, there is also a lot to be gained by driving both elements 
in a way which allows fine tuning to be carried out in the 
shack.. Th.is overcomes the problem of reduced bandwidth, 
although it requires two feeders and some skill on the part of 
the user:· 

Two open-wire feeders, brought into the shack, can offer 
the following advantages: 

(I) lnstantaneous beam reversal (a very useful operational 
feature that also more than halves the average time spent in 
beam turning). 

(2) Beam becomes tunable fr<lm the shack and 1he beam 
reversal feature makes tuning very easy: one tunes for null on 
the receiver and then operates the reversing switch. 

(3) £nstantaneous reversal also provides a simple check on 
beam performance. 

(4) Less than 180° rotation is needed and this allows s imp­
ler and cheaper methods of beam rotation. 

(5) Interference can be nulled out . 
A further very important practical advantage is that it no 

longer becomes necessary to "tune up" the beam with the 
elements close to the ground, with the problem of having to 
allow correctly for the effect of raising the antenna. Some 
ideas for remote tuning of quad antennas, based on an 
article by W6AJZ, were given in IT (July 1973, reprinted in 
ARTS), although in th.is case only one element was so tuned. 

Although G6XN has not yet applied the full two-feeder 
tuning system to a mini-beam he feels it could represent 
perhaps the single most important step towards the produc­
tion of a real competitor to the big beams. 

A "neutralized" VK2ABQ mini-beam 
In .his own approach to the VK2ABQ mini-beam, G6XN has 
adopted a novel "neutralizing" technique to overcome the 
' 'double-humped" response brought about by what in effect 
is a pair of high-Q circuits tightly coupled by end capaci­
tances, making it very difficult to obtain anything like equal 
element currents at the same time as correct phasing. It is not 
intended, this month, tc explain this system in detail as it is 
still in process of being tested; however, the basic arrange­
ment is shown in Fig J. Preliminary trials on 14MHz are 
most promising and appear to open up other applications 
for antenna-element neutralizing. 

In adopting the VK2ABQ approach, G6XN is convinced 
that to make an element as small as possible without adding 
lossy components (cg the Joss resistance of loading coils) one 
must " end load" and the end-loading must be confined within 
the space enclosed by the radiating elements (as for example 
in the capacity hat loaded mini-quad described by G3YDX 
in Radio Comm1111icatio11, October 1976) and that 1his can 
usefully be done ~ith ''bent-over ends". 

G6XN considers the VK2ABQ tri-band mini-beam (Fig 5 
of December 1976 TI} could be a serious contender in the 
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Fig 1. G6XN's neutralized form of the VK2ABQ mini-beam 
for 14MHz which has been tested at a height of SSft with 
highly promising results as a "no compromise" mini-beam 
fully competitive with full-sized arrays at rather lower 

heights 

search for high-performance mini-beams. While this might 
seem deliberately to increase (rather than neutralize) the 
capacitive coupling between the elements. nevertheless both 
techniques appear to be making deliberate use of capacitive 
coupling to create the .. equal current" situation required to 
achieve good back: front ratio. On the other band, the 
VK2ABQ approach will have a lower radiation resistance 
than the G6XN neutralizing technique and this means either 
less bandwidth or some sacrifke of gain (consistent with 
VK2ABQ"s claimed 3dB forward gain), and greater wire 
diameter to achieve similar efficiency. Conversely, for similar 
results it should be possible to reduce the dimensions of 
the G6XN beam still further. 

Clearly there is still a good deal of room for further 
investigations involving the use of two separate feeders to 
provide remote tuning, and in these notes r am briefly out­
lining only some of the many interesting points made by 
G6XN. although I hope to return to this subject before Jong. 

One point made by G6XN is that he c:innot believe that 
VKSHP's 7MHz version of the VK2ABQ beam (Fig 7 of 
December 1976 7T) can possibly resonate at 7MHz since the 
two 300!1 wires will tend to resonate as a single conductor 
and not as (2 x I 7ft Sin) + ( 4 x 8ft 8in), ie 69ft 6in of wire. 
This might be worth checking since, rather curiously, in a 
subsequent issue of Amateur Radio VKSHP has described in 
detail a quad antenna based on the same form of folded 
element, so somehow he seems to have found the technique 
workable. 1 wonder if any reader has tried the idea and would 
care to comment. 

Defore leaving this fascinating subject of getting quarts out 
of pint bottles, one further general point made by G6XN: the 
importance of 1101 securing wires directly to bamboo 
spreaders. Since such elements have low radiation resist­
ances, they will have very strong electrostatic fields, and 
bamboo is a very bad insulator when wet. He uses polythene 
line (as thin as possible) exclusively for antenna insulation, 
and the corners of his elements are secured to radial ties, the 
spider being bowed to provide tension and clearance. 

TVI statistics 
It has been our practice over a number of years to include in 
7Ta digest of the official annual report on radio interference 
complaints compiled by the Home Office Directorate of 
Radio Technology, although it is recognized that many cases 
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of interference are not reported to the Post Office for 
investigation. The 1975 figures unfortunately d id not become 
available until quite recently and must already be con­
sidered history rather than news. 

Generally the whole trend of interference to radio and 
television broadcast reception continues downwards, with 
the number during 1975 down by 7· I per cent to 39,050 
cases. representing 44.499 complaints; roughly half the totals 
of 10 years ago. However, it is worth noting that interference 
to Band 2 vhf/fm radio was 23 per cent up, and th.is problem 
has doubled in the past five years (reflecting more use of vhf 
and vhf stereo by listeners?). On te/e1•isio11, the changeover to 
uhf reception by most viewers and the larger number of uh! 
television stations giving improved coverage in many areas 
appear to be the main factors accounting for the downward 
trend. l t is interesting to note that even now Band l tele­
vision continues to be the service most affected by interfer. 
ence, although used by only a small minority of viewers. 
Indeed, the figures suggest that i11te1fere11ce lere/s from If to 
vhf arc not really getting any lower, as they did in the years 
immediately following tbe introduction of regulations 
affecting domestic electrical appliances in the mid-'fifties. 
Perhaps more stress needs to be put on suppressing electrical 
interference at source. 

The interference source officially listed as ' ' radio trans­
mitters, amateur stations only" is analysed over a number of 
years in the accompanying table. 

1968 1969 1970 1971 1972 1973 1974 1975 
LW/MW 55 48 28 38 56 61 75 73 
Band 1 725 821 630 467 462 329 140 82 
Band 2 34 44 40 44 55 58 71 84 
Band 3 319 492 394 300 306 221 1® 42 
B and 4/5 12 26 65 173 348 488 480 487 
Mobile 6 11 4 5 15 12 12 17 
Totals 1,151 1,442 1,161 1,027 1,242 1,169 886 785 

Bands 1 and 3 are used for 405-llne television (vhf); Band 2 is used 
for vhf/ Im sound broadcasting; Band 4/5 is for 625-llne television 
(uh!). Mobile refers to the public authority and commercial mobill! 
services. 

ft is interesting to compare the UK experience with that in 
the USA where the vast majority of tv reception contin~ 
to be on vhf and where the enormous growth of citizens band 
operation has had a big effect. Richard J. Harris, G30TK, 
has drawn my attention to an art icle "FCC swamped with 
complaints as sources of rfi/emi increase' ' (£/ectro11ic 
Desig11 20, 27 September 1976). This reports that of some 
J00,000 complaints (and the figure is rising) made annually 
to the FCC of interference to domestic entertainment 
equipment. some 87 per cent involve 27MHz cb transmitters. 
This is one reason why the FCC is making strong efforts to 
force cb manufacturers to reduce the spurii and harmonic 
outputs, including those from receiver oscillatcrs and some 
of the various heterodyne-type frequency synthesizers. 

But the article makes it clear that FCC is also adopting a 
new philosophy: not to consider that the transmitter is the 
sole villain. They are pressing for regulations that will force 
all equipment manufacturers to make consumer equipment 
less susceptible to rfi/emi: and to do tbis as an integral part 
of the design rather than just as an afterthought when the 
problem arises. 

There is little doubt that much of the present problem on 
both sides of the Atlantic arises from the susceptibility of the 
af stages of receivers and hi-fi audio equipment to strong rf 
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fields; here the "blame" sh0uld not be placed on the trans­
mitter but on the domestic equipment. 

High-power transmission-line transformers 
Those who believe that the d ays of the lone investigator and 
home research projects are a lmost over should consider the 
implications of the six-page art icle "Broadband matching 
transformers can handle many kilowatts" by Jerry Sevick of 
Bell Laboratories in Elec1ro11ics (25 November 1976). This 
reports the d iscovery that broadband transmission-line 
transformers can have efficiencies much higher than anyone 
suspected, so that- for example-a broadband antenna 
matching transformer of th.is type and wound on only I ·5in 
diameter cores ·'can handle SOOW without flushing". 

Now Jerry Sevick is a professional engineer: but he is also 
W2FMC and author of many QST articles on using vertical 
antennas with really effective, multiple-radial ground planes. 
And it is clear that his work on transmission-line trans­
formers stems directly from his amateur rather than his 
professional activities; indeed his use of such transformers 
for matching short vertical antennas was originally reported 
in QST (Ja nuary 1976); an article also memorable for 
showing that a garden sunshade can make an effective top­
loaded " umbrella" antenna. 

As noted in 7T(August 1976) the distinguishing feature of 
any transmission-line transformer (tit) is that the windings 
are composed of two conductors carrying equal and opposite 
currents, similar to the "go" and "return" currents in a 
balanced transmission line, so that the net magnetizing 
ampere-turns in the core is theoretically zero. TLTs are 
already widely used in double-balanced mixers and modu­
lators and increasingly for matching networks in transmiuers, 
but W2FMI's work appears to open up new applications 
such as matching high-power transmitters to low or high­
impedance antennas. While most TLTS are wound on toroid 
or variations of the toroid-type cores (see IT, August 1976, 
for references to shape factors), W2FM[ points out that 

11+!2 ~ --- t• 3 4 •t 
+ I V1 V2 

_l__ .__'_!_ __j_ 
Vo RL 

2 +t 

J V1 

J 

Fig 2. B asic: transmission-line transformer and capable of 
broadband operation In both toroidal and rod form. This is 
the popular 4: 1 unbalanc:ed-to-unbalanc:ed form using two 
wires of equal diameter closely wound around a magnet ic: 

core material 
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Fig 3. The configuration of Fig 2 extended to provide other 
ratios. A 4: 1 impedance ratio is provided when the output is 
connected between earth and terminal 4; 9: 1 when between 
ground and terminal 6. T apping off the top w inding (terminal 

7) provides non-integer ratios 

good results can 'be achieved with rod-type cores, or (over a 
more restricted frequency range) even using air-core formers: 
see F ig 2. It is mainly at 1be low-frequency end of the range 
tha t the performance of the toroid becomes clearly superior, 
Fig 3. lo such transformers relatively few turns are needed. 
The original experiments used QI ferrite material bul 
W2FMI suggests that there is still room for further investi­
gation or core materials for applications involving powers cf 
over lkW. 

Perhaps the biggest problem in using this technique is that 
of achieving large step-down or step-up ratios (a problem 
discussed in the August 1976 notes). W2FMT has, however, 
shown thal taps can be used to provide a variety of imped­
a nce transformation ratios: Fig 4. 
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Fig 4. Response curves of transmission-line transformers. All 
units arranged to provide 4 : 1 impedance ratio to match son 
transmitter to 12·5!1 antenna. The tightly-wound traflsmission­
line windings use 14 gauge enamelled wire on cores of the 

materials indicated as solenoids or toroids 

As an example of the applicat ion of these techniques 
W2FM1 includes a photograph of a l-8/4(3·5)/7MHz 
matching unit SlLitable for use at powers up to lkW with a 
29ft vertical antenna with 13ft capacity hat and comprising 
two transmission-line ferrite-rod transformers; this appears 
to be a modified version of the matching unit described in 
QST (January 1976). The antenna is resonated using 
powered-iron toroids at low frequencies and by a variable 
air-dielectric capacitor at high frequencies. 
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Tn the tit, W2FM1 has shown that the core's role is to pre­
vent shunting currents al all frequencies and never to couple 
energy, except at the very lowest end of the range. Other 
broadband matching deviccs--whether networks of capaci­
tors and inductors or conventional transformcrs--have 
smaller bandwidths and lower efficiencies; high ohmic lms 
characterizes inductors of the size needed at low frequencies, 
and high core loss is a usual feature of conventional trans­
formers, reducing their efficiency and limiting power handling 
capabilities. 

So the high-power tit matching technique appears to be a 
very promising technique both for amateur and professional 
applications. One of the TT readers who drew this to my 
attention was Gian Mod~1, I2SWX. 

Frame receiving antenna 
On several occasions we have mentioned briefly the use of 
simple frame antennas, with single-turn coupling coils, for 
dx reception of medium-wave broadcast or J ·8MHz stations. 
Each time enquiries have been received seeking further 
construct ional details, although these are not particularly 
critical. As such a design has recently appeared in Elec­
tronics Australia (October 1976) the opportunity is taken of 
reproducing it: Fig 5. 

About IOOft of plastic-covered wire (about 22swg) should 
be used for the main winding and this should be wound to a 
whole number of hlrns; if ii will not lune to 2MHz: with 

7 notchet. 
on 1/2" p llcn 
r 

To receiver 

A-h 00 ~~F 
Circuit d1a9ram 

Fig 5. Construct ional details of loop ante nna for o peration on 
mediu m waves a nd/or 1·8MHi a nd capa ble o f pro viding deep 

null o n Interfering signals (Electronics Australia) 
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seven tturns, take one off and try again. Seventy-ohm coaxial 
cable can be used instead of 3000 balanced feeder lo the 
receiver, but aim at making the windings and general 
construction as symmetrical as possible since the depth of the 
rejection ntLll depends on the electrical balance. Tune in 
signals: on the receiver, peaking the antenna tuning control 
and adjusting direction of loop for maximum pick-up or for 
maximum rejection of interference. 

Coaxial connectors for gigahertz 
Ed Oxner of Siliconix (who has been very busy recently 
preparing articles on the attractive new V-mos power 
MOSFtJ.S such as the VMP 1 and VMP4 devices) was interested 
to see the brief reference (TT, October 1976) to the need for 
accura'te impedance matching in coaxial rf connectors when 
these are used right up to the gigahertz region. Many years 
ago he designed a new coaxial rf connector for the US Signal 
Corps, which proved to be the predecessor of the many 
miniature connectors, although his own design is no longer 
in current use. 

O·• E Drolled to accept r-=---=-::J_._. ·-
<0o<co <~'"""' -,_~-~. of m i niature - - -- ___ _. 
coaxial cable -· - · · -

UGSS/U 

Fig 6. Ed O xner 's syste m o f a d a ptin g coaxial connectors for 
operatio n as precision u nits into the microwave region 

But i l employed a basic design concept which may well st ill 
be pertinent; a scheme that allowed the connector to provide 
good performance in the microwave region. This concept can 
still be applied effectively to present-day BNC connectors. A 
small la the could, he believes, "crank out" the small adaptors 
by the truckload. Using the type of adaptor shown in Fig 6 
he has found that a modified UG88/U with mating connector 
will provide a vswr of under I· 3 :1 up to beyond 6G Hz. 

Building penetration with hf 
Io TT (July 1976) very brief mention was made of a 3M Hz 
ssb hand-portable communications system ('"Figaro .. ) 
developed by Plessey for the fire service and intended for 
communicating with firemen inside buildings and basements, 
and successfully used underground in the Moorgate tube 
disaster in 1975. The base station is set up at the scene of the 
lire or other emergency so that the range is often very short 
but can nevertheless involve large path losses because of the 
screening o f reinforced concrete a nd/or the problem of 
getting the signals down into basements. An article outlining 
the design approach and the propagation problems ("Figaro 
- fireground communications in a highly-screened environ­
ment" by S. V. Judd, Systems Tech11ology, June 1976) has 
been b.-ougbt to my notice by Brian Castle, G4DYF. 

A series of trials carried out in the lower basement of the 
Home Office Communications Headquarters building at 
Harrow showed that a 90MHz, 5W transmitter with a 1./4 
whip antenna in the doorway of the main building produced 
no detectable signal in the basement of the reinforced 
concrete building some I 7m below ground level. T his led t<> a 
study of the factors involved in choosing an cptimum 
frequency for such applications. 
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Fig 7. Fibreglass paddle for G3GJX keyer. The paddle knob consists of two slider pot knobs cemented back to back with 
bright end-trim removed from one 

There arc four major ··trade-off" considerations: path 
attenuation at different frequencies; antenna size and 
efficiency versus frequency; noise distribution versus fre­
quency: practical size and \\eight versus transmitter power. 

The studies covered frequencies from 16kHz to JOOMHz. 
and it was de termined tha t o n the basis of path attenuation. 
noise and portable antenna performance, the only rea l hope 
for a system capable of working under such conditions was 
in the frequency range 2 to 8M Hz. 

Tt was considered particularly important to achieve 
maximum possible performance from the portable antenna 
which had to be such that it would not impede the fireman in 
his work (whip antennas were ruled out by the Horne Office 
on grounds of weight and compatibility with the other 
equipment carried or worn by firemen). The system finally 
adopted was a small loop antenna stitched into an overall and 
enclosing an area ofO· 75m'. The efficiency of such an antenna 
(disregarding body losses) is proportional to the third power 
of the frequency a nd it can be shown that for a fixed fre­
quency the efficiency is proportional to the third power of the 
diameter, o r to loop area to the power of 3/2. It is thus 
important tha t such a loop should enclose as great an area as 
is feasible. 

S. V. Judd believes tha t a loop is in fact the most efficient 
3M Hz t ransmitting antenna that can be worn unobtrusively. 
A Im vertical whip would need so much inductive loading 
that very little power would ever reach the antenna element, 
let alone be radiated. The small loop is resonated with 
relatively lossless mica capacitors. and the bandwidth is 
sufficient to radiate any of three channels within a spread of 
60k.Hz, with a loss of only ldB on the two outer channels. 
For the "base'' station a loop Im in diameter and made of 
4·8mm a luminium tube enclosing an area of 0·6m' was used 
in the first trials; and for the fina l ··duplex" system two loops 
at right angles, enclosed in fibreglass tubes with spring hinges 
to a llow it to be folded for transport, measures 0·76m by 
0·15m diameter. 

The use of hf transmitting loops a ttracted a good deal of 
interest among amateurs a few years ago, following their 
adoption by the US Army (sec ART) and were shown to be 
quite effective provided that the resistive loss is kepL as low as 
possible by using copper or aluminium tubing (or the outer 
braid of coaxial cables as suggested by G6NA). S. V. Judd 
reports tha t the adoption of this approach plays a major role 
in the success of the Figaro system. 

The very compact portable transceiver unit is based on the 
SL600 series of integrated circuits (with age, vogad and 
vox) built into a sandcast alloy casing 228 by 190 by 3Smm; 
this casing a lso contains the I 2V, I ·2Ah nicad battery and 
the antenna tuning circuit and is capable of some I OW p.e.p. 
ssb output. The base station has about double the output. 
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It is interesting to find hand-portable transceivers reverting 
to low hf operation after so many years in which the trend 
has been to ever higher frequencies. I recall the old US 
Army SCR536 hand-portable units of the 1944-5 era; these 
operated between 3 to 6MHz with an urban range of around 
a half-mile, using the o ld I RS. 354 range of miniature 
but tcry va Ives. 

G3GJX keyer ideas 
In the September 1976 issue of R(lt/io Co1111111111icatio11 (pp 
600- 3) Brian Grist, G3GJX. described "'A fourth generat ion 
cw keyer using cmos !Cs" representing a modern yet low­
cost approach to the construction of a very practical keyer. 
He has recently sent along two useful follow-up ideas which 
can be applied to this and possibly other kcyers: a fibreglass 
padd le: and a ••touch" paddle. He writes: 

"The fibreglass paddle shown in Fig 7 is etched in regular 
double-sided pcb material ; it is easy 10 make and a vast 
improvement on the usual hacksaw-blade key paddles. The 
fibreglass is resilient without excessive springiness and the 
inherent damping prevents bouncing. The paddle itself is 
made from a pair of slider potentiometer knobs cemented 
back-10-back. (most component catalogues present a choice. 
including brushed aluminium knobs that can look quite 
smart !). 

R1 R2 
To dot contact 
(Gate C 
pln9) 

Tod ash contact 
(Gate D 
pin 13) 

-Vss 

Fig 8. Add·on touch paddle for the G3GJX cmos (September 
1976) keyer using CD4093 (quad two-input NANO sch mitts). R1 

and R2 should exceed 20MO (see text) 

The touch-paddle a lternative of Fig 8 is also practical. RI 
and R2 can be 20Mn or more to provide adcquatcsensitivity. 
For those lacking the softness of youthful fi ngers (like me) 
the paddle works best if the touch contacts a rc raised rather 
than lfat. A matrix of Veropin heads in O· I in pitch board is 
good. but interleaved pcb tracks arc likely to prove dis­
;ippointing." 

Constructional details for both these ideas are given in the 
illustrat ions. 
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Temperature stabilization of vfo 
A. K. Langford, G4ARY, comments on the suggestion by 
P. J. Horwood, G3FRB (Radio Comm1111icatio11, November 
1976, p827) that temperature stabilization offers a useful 
approach to increasing the stability of VFOs. He writes: 

"I have been working on these lines (when time permits). 
f began testing a voltage-comrolled vfo using a transistor­
array integrated circuit and found it had a poor temperature 
coefficient but was linear over a wide range. So l decided to 
stabilize the temperature using one of the transistors as an 
·on-chip' sensor : Fig 9. The thermostat and vfo were all 
mounted on one side of double-copper laminated board and 
the power transistor 'heater' bolted to the other side. This 
board was then sandwiched between layers of polystyrene 
foam for testing, with only the light emitting diode (led) and 
JO-turn potentiometer mounted externally. 

Level 
shifter 

Temp amp 

~ 
TR1 and TR2 -:-

Output butler 

Fig 9. Voltage-controlled variable frequency os cillator with 
on-c hip thermal stabilization. 1C1 level s hifter; IC2 vco ; IC3 
t em perat ure amplifier; TR1, TR2 output buffe r; TR3 heating 

e lement (G4ARY) 

•·1 do not have a counter to measure exactly the frequency 
drift, but frequ.ency stability was found to be good after an 
initial 'burn-in' period; but there was a problem of shon-
1·ern1 cycling due to the low thermal capacity of the copper 
foil and power transistor, and l intend to rebuild the board 
to improve this. 

''Although the idea is sound in principle, a low temperature 
coefficient vfo should be used. lf good thermal insulation is 
not used and/or a poor thermostat circuit with large hystere­
s is then the vfo may prove to be worse for the addition of the 
;oven·." 

Reducing power drain of relays 
Two ideas for using 24-26V surplus relays on 12V supplies 
were reported some time ago in TT (February 1973) aod 
A RT5. A modified version of one of these techniques turned 
up recently in Electro11ics (9 December 1976) but this time 
primarily as a means of substantially reducing the power drain 
of the relays. John R. Nelson points out that useful power 
saving can be achieved in this way with battery-operated 
equipment, taking advantage of the fact that a relay needs 
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Fig 10. Operation o f a 26V re lay from 12V supply 

only about half of its nominal voltage during hold-in. prov­
ided that it can be given a boost during pull in. By using a 
transistor to switch .in voltage from a charged capacitor the 
necessary extra voltage can be provided just when it is needed. 

The system, Fig JO, is based on the non-polarized electro­
lytic capacitor which is initially c.harged 10 l 2V through R l 
and R2. Closing the switch applies J 2V to the relay coil and, 
a t the same time, turns on the transistor, thus dropping the 
positive side of the capacitor to earth. This effectively forces 
-12V on the other side of the capacitor, putting some 24V 
across the relay coil which then puJls ia. Once the capacitor 
has discharged through R2 and the relay coil, appro,d­
mately 7V remains across the relay coil and this is suft1cient 
to keep it energized. 

The circuit as shown is intended for 26V relays having coi.I 
resistances in the region of l ,OOOn; to suit the requirements 
of different relays the value of R2 may have 10 be adjusted. 

The capacitor should be a non-polarized type since there 
will be a reverse voltage across it whenever the relay is 
energized. Should power to the circuit be interrupted the 
switch must be opened and closed to reactuate the relay. A 
diode across the coil protects the transistor from transients. 

SWL ne.ws 
(Continued from p 125) 

QTH. Nevi lle's new year resolution was 10 .leave 3·5MHz to 
the '"nut cases, whistlers and b.lowers" who spoil people's 
enjoyment of the band. Strong words indeed. but one hopes 
the powers that be will catch up with the people concerned. 

There are three new correspondents this time: Dr H. 
Squance, BRS37884, uses a JRSOOS with a delta loop at 
J30ft: Bob Taylor, BRS36842, uses an NCX5 with four 
crossed dipoles situated in the loft- he started listening on 
I ·8MHz but in recent years has tended to concentrate on 14 
and 3·5M Hz; and Stephen Casey, A9107, who live,; near 
Manchester and uses an FRSOB with several long wire 
antennas and an inverted-V. 

Readers will note the appearance of the a ll-time table 
which has received some support. This will be republished 
in the June issue. 

Correspondence is also acknowledged from As 9123. 9199 
and 8808, and BRS36625. 

The deadline for the Apri I issue is 3 March. 0 
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• C microwaves 1 
Dain Evans, G3RPE * __J 

Operating news 
lo a letter to GSD EK, SM4ETO has given details of his 
2·3GHz equipment which will be of wider interest. He uses 
a crystal-controlled driver on 384MHz with the Mullard 
BG Y22/BGY23 combination to produce LOW at this 
frequency. The output feeds a varactor tripler which gener­
ates 3Wat l ,152MHz. 2,304MHzis generated bya WA9HUV 
doubler (Ham Radio December 1975) using a 2C39BA t riode 
with 630V on the anode. The 8·5W of output obtained 
corresponds to a gain of 4·5dB, which confirms the per­
formance reported by WA9H UV and which some UK 
amateurs have found difficulty in reproducing. On the 
recei_vc s id_e, he t~es a BFR91 preamplifier to a Schottky 
bamer mixer with the local oscillator on 2,160MHz. 
SM5DJH and SM5CCY are given as the only other sta1ions 
o n this band. 

SM4ETO is also active on J ,296M Hz using a 300-400mW 
cw/ssb exciter followed by a multistage linear with two 
2C39s or 7289s in the final s1age. During the summer when 
operating his club station SK6AB from Gothenburg he 
worked G4BYV, G4BEL, G3LQR and G3DAH, and a lso 
GM8BJF for the first GM/SM on this band. He has a small 
transceiver for IOGHz, a band he shares with SMGAYS and 
SM5CCY/SM5DJH. For tl1e record, Swedish microwave 
allocations are at 1 ·3, 2·3, 5·6, 10 and 21GHz. 

VK2AHC (ex G3BAK) continues to pioneer tile rnicro­
wav~ bands in his part of the world and (most important) 
contmues to wri1e up his experiences for the benefit of 
others. His articles in £/ecrronics Australia for May-August 
1972 and for July 1976 contain a mass of informa1ion on 
what goes wrong and how 10 pu1 it righ1 and are well worth 
reading. He now has crystal-con1rolled equipment for 
3·4GHz which employs a X6 or XS multiplier from the RCA 
RM47 moduJes which are used 10 generate about JOW of 
drive at 400 to GOOMHz. He is anxious to test Ibis new 
equipment over the 240km path he covered some time ago 
on 2·3G Hz and which will probably set a new VK record. 

A letter from Rolf Backstrom, OH2BEW, notes that "we 
have now started our IOGHz campaign here in Finland wi1h 
good results." We await details with great inlerest. Rolf has 
now been made the microwave manager of SRAL. 

. fnterest in JOGHz in this country still remains at a very 
high level, of course. G3MWV and G3NMY are now active 
on lO·lGHz frcm Cromer (AM07J), North Norfolk, using 
Gunn oscillator transceivers based on the GM30XX 
approach. Both s tations naturally are well sited for working 
path~ over the North Sea. Schedules can be arranged any 
evenmg at 1900 or 2100 on 144· 17MI-lz ssb. G3PFR's 
appeal in the November Microwaves to others in the Liver­
pool /Manchester area who were also interested in JOGHz 
produced the following callsigns: G4DRX near Stockport 
(also active on 3·4 and 5·6GHz), G4DDK, GSHGF and 
GSKNX at Stone in North Staffordshire, and G4FDL and 
others in the Warrington area. G3PFR and G4DDK have a 

• 4 Uppu Sales, Cbauldcn, Heme! Hemps!ead, Hcrts. 
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Fig 1. Paths over whic h t he 10GH z beacon GB310W has been 
heard 

schedule each Thursday at 2200 on 144·19MHz ssb which 
others are welcome to join. As has been mentioned before 
the frequency of 144·33MHz has been s uggested as ~ 
preferred frequency for microwave talk-back and nets and 
is already being used for these purposes. 

Beacon news 
!he new I ,296MHz beacon GB3AND is now operational. 11 
is sited 93m asl, 17m agl, at Andover, 50km north ofSouth­
am_1>1on, at ZL63B NGR SU379466. The beacon is entirely 
sohd-s1ate and generates SW erp when used with its omni­
directional 4-stack slo t array which has a gain of GdB. J1s 
frequency is I ,296·87MHz and it is keyed at J 5s in1ervals . 
Reception reports would be welcome and should be sent to 
G3PYB or G8ADM, QTHR. A proposal for a 1,296MHz 
beacon on Emley Moo r has been received and is being pro­
cessed. G3TQA is the contact. 

Fig I indicates the coverage of GB3lOW as compiled by 
~3JHM. Much of the north coast of France may be within 
its range under enhanced propaga tion conditions. 

GBJLDH, the IOGHz beacon sited at Romford has been 
operating at a higher power since 19 December: it' now uses 
a 200mW Gunn oscil la tor on 10 , IOOMHz. The lOclB ext ra 
power has already had one significant effect : G4ALN can 
now hear ii at aJI times over the 3km path 10 his home--a 
path obstructed by trees, a railway bridge and a row of 
houses-with h is rece iver sitting on the table in his shack 
with its 25dB horn a n1enna pointed at the window. The bea­
con has a lready been heard a t many sites at up to 25k.m 
distance from Romford and most recently has been heard on 
the North Downs by G3JH M as a very strong signal at 
Ta1sfield _and as a weak signal a t Chelsfield (3km SE Orping­
ton) at distances of 32 a nd 23km respect ively. 

There is a possibility that this beacon will be monitored 
continuously for three mon1hs by students at Imperial 
College as part of their final year project. This 25km path 
from R omford to the centre of London should be particu­
larly intercs1ing because it is only just optical and therefore 
rather sensitive to variations in propagation conditions. 

Continued on p135 
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c4-2-10--i 
Graham Knight, GMSFFX * _j 

Below 145MHz 
Martin Dann really started something when he wrote in the 
December 4-2-70 about the need to get channelized below 
145MHz. More than 20 letters have been received on the 
subject. Only one writer agreed, he said " It is very difficult 
to get a QS<?, on any of the four simplex channels, they are 
always busy . He wouJd do well to follow the advice of aa 
ol~ t imer on vhf, who prefers to remain anonymous, who 
writes " Channels arc the worst thing that has ever happened 
to the 144MHz band. 1 have a simple five-va lve transmitter 
inc-0rporating a vxo circuit, which a llows me to use just fou; 
crystal~ to cover the whole band. I hear channelized opera­
tors with modern commercial equipment complaining that 
all their c~an~els are in use. Someone should tell them they 
~re only hstenmg on half-a-dozen spot frequencies and there 
ts the whole of the rest of the 2MHz available. To become 
channelized is a backward step." 

The most important letter came from the VHF Committee 
which has recommended that the frequencies between 144·500 
and 144·900MHz be used by fixed stat ions for fm and a.m. 
on a non-channelized basis. They stress that care must be 
taken to avoid fixed known frequencies already used for 
o ther purposes. 

Rally talk-in frequencies 
Nothing can be more infuriating to the vhf operator than to 
hear endless C-Ontacts being made by the talk-in stations at 
rallies 0111/te ca/ling frequencies. The VHF Committee is to be 
thanked and congratulated for making a recommendation 
which deals with this problem: the fm working frequency for 
all rallies should be 145·550MHz, and the ssb working 
frequency for a ll rallies should be 144·280MHz. 

The calling frequencies should be treated by all vhf 
operators as " holy ground" and only used for calling CQ. 
Once a contact has been established the stations should QSY 
leaving the calling frequency clear for other operators. 

Beacons 
The Emley Moor beacon on 432·910MHz continues to be a 
reliable pointer to 432MHz band conditions. The recd relay 
which is responsible for the keying was recently replaced 
after more than one billion operations. The keying was also 
speeded up, so probably the new one may last less than a 
year. GB3EM has now been heard from the nor th of Scot­
land to Germany, Holland, Belgium and France. 

DLOPR, the German beacon, is still the most consistent 
signal from the Continent. lt was heard on several days over 
the Christmas period. The frequency is 144·9JOMHz and 
the transmitter mos I 50W. the QRA is E054C. 

9H3ML is the callsign of a beacon propoi.ed for Malta, 
and a frequency of 144· 120MHz has been suggested. The 
beacon would run 50W of erp and would be a most useful 
guide to sporadic-E propagation. 

GB3 N EE, the Durham beacon, enjoyed a brief period of 

• PO Box 49, Aberdeen AB9 SJA. 
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operation on 144·935MHz running just 3W output Even 
with the low power it was heard in France and Sweden. 
Unfortunately since both the beacon and the Tyne and 
Wear r~peater share the same fBA mast at Burn hope, prob­
lems of mteraetion have occurred necessitating the temporary 
closure of GB3NEE. The VHF Committee has recommended 
the new frequency of 144·130MHz for the beacon. The 
keying fault mentioned last month has been cmed and higher 
power operation on the new frequency will recommence soon. 

DX news 
Further details are now avai lable about the 432MHz 
opening reported in last month's 4-2-70. New RSGB 
member SM6HYG was beaming east when he beard 
GSAGU/P calling CQ. When Carl was beaming in the correct 
direction signals were S9 plus both ways. A tape from 
GSDCN confirms SM6HYG had an outstanding signal in 
Cornwall over a path distance of J ,391km. Carl worked a 
further 10 English stations on 432MHz in QRA squares 
ZN, ZL, YN, YK aod XK. 

GM5MCJ works on the Brent o il platform which is 
located in QRA square AT midway between the She tland 
Tslands and Stavanger. As Lutz is to be there for two more 
years he has applied to the Home Office for permission to 
operate on 144MHz. He is not sure if he will be classified as 
an island off Scotland or whether he will be designated as 
"mobile marine" . 

Lutz reports seeing many spectacular auroral displays last 
winter and describes them as being nearly overhead. As he 
will have his antenna HlOm above the sea, and bearing in 
mind the sea path all the way down the east coast of Britain. 
results should be interesting to say the least. He promises to 
QSL a ll the QRA square hunters. 

The high pressure systems which were a round over the 
Christmas holiday period enabled many operators to work 
over dis tances not normally possible in late December. 

Meteor scatter 
G4DSC, G3SEK, G3P01 and G3CCH have all been active 
on meteor scatter frequencies, the best dx reported being 
northern Sweden. G3WZT, whose ms contact with Corsica 
is recorded above, held several skeds with EA4EO last year. 
The seven contacts which were successfully completed with 
Madrid are a considerable achievement. John finds it 
interesting that many of the complete contacts were made 
during .small showers. During the .Delta Aquarids some 
bursts lasted up to 26s. He recommends.o ther ms operators 
to try the smaller showers as they often give surprisingly 
good results. 

"Firsts" and "longests" 
G3WZT worked FC6ABP in QRA locator EC25E on 8 
June 1975. This is believed to be the first QSO between 
England and Corsica. John is located in Horsham, Sussex. 
and he recently received the QSL card confirming this meteor 
sea tter cw contact. 

Wideband interference 
Many sta tions report hearing wideband interference on the 
l44M Hz band. ft usually lasts about IOmin SS in strength 
and extending from 144 to above J45MHz. I t is a pulsed­
typc transmission and has changed in beam heading from 
SW to NE during one period of interference. 
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This suggests it may be radiated from a satellite but the 
times do not relate in any way to Oscar passes. 

GSHUY has volunteered to gather information about 
this problem so that the matter can be studied further. If 
you hear this interference send details of the time, beam 
headings and bandwidth to John Hill. GSH UY, 172 Clother­
holme Park. Ripon. North Yorkshi re. 

DX expeditions 
G 3SCPjLX '' ill be on the air again this year, operating from 
the highest point in Luxembourg 3,500ft above sea level. 
From a lower site last year Greg worked everywhere except 
G . Stations in Switzerland, Denmark, Germany and even 
as far as the coast of Holland all gave good reports but no G 
stations or beacons were heard. Greg is taking a bigger beam 
and SOW of power this year, certainly many British operators 
will be looking for their first contact with LX. 

Ancther much-travelled amateur is Keith, GSFUF. 
whose home base is a t Southend. His plans for this year 
are still on the secret list but he promises it will be far away. 
More details soon. 

After the success of their trip to Northern Ireland the 
enthusiastic lads from the Glcnrothes group are seriously 
thinking about OY- the Faroe fslands. 

CW calling frequency 
A gremlin crept into the December column and wrongly 
assigned the 144MHz cw calling frequency to 144·500MHz. 
This most important frequency is of course 144·050MHz. 
This is one of the most active sections of the band with 
many cw coniacts taking place around this frequency. 
G 60X, GJJEQ and GJDAO are prominent among those 
who have been monitored working dx unavailable to those 
of us on telephony. 

Dreams do come true 
Many of us have looked at antenna catalogues and wished 
we could have four 14-element Parabeams instead of our 
more modest 144MHz antennas. For G4DZU in Leeds this 
dream has come true. Douglas now has four of these 
extremely large beams a t the top of a 60ft Versatower in a 
box formation with the antennas spaced L6ft from each other. 
The gain of this antenna is in excess of 20dB. 

Another antenna special ist is Vicky, G8HCL, who has 
four 14-element long Yagis on top of a 60ft tower. This 
station is often an outstanding s ignal in contests and is 
located at the top of a small hill near Weybridge. 

Before you rush out to buy four beams bear in mind the fact 
that G4DZU's antenna has a wind loading of over 400lb in a 
JOOmph gale. Putting up a large array is not a simple matter. 
it requires a great deal of forethought and planning and is a 
considerable feat of both mechanical and electrical en­
gineering. 

As both G4DZU and GS HCL are well sited and running 
high power one wonders how loud they a re with each other 
despite the distance separating these huge beams. 

Repeaters 
The recently-formed Tyne and Wear Repeater Group 
certainly kept the promise made in their informative news­
letter to put GBJTW on the air. Operation started at the 
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REAL DX 1977 
70MHz G3TSA-GM3ZBE 

144MHz G3POl-llBEP 
432MHz G8CQS-G8GXP 

380km 
91Jkm 
330km 

Above is the first table recording dx worked this year. 
As this was compiled on 10 January. it will be realized that 
the contacts were made in the first few days of the year. 
Anyone having worked further on a ny of the four bands 
should send details for inclusion in future tables. 

stroke of the appointed hour. Although using temporary 
antennas, coverage is very good and stations well to the 
south are able to access the repeater without difficulty. As 
GB3TW is a s teady SS signal at the GMBFFX location 
300km away, some time has been spent listening to the 
various operators using the repeater. So far it is being used 
in a proper and sensible manner, many of the users are 
mobile and severa l fixed s tations have been heard establishing 
a QSO and then moving to a simplex frequency. Let us hope 
it continues to be free from the problems which beset some 
of the other repeaters further south. 

The Birmingham uhf repeater is now fully operational on 
an input frequency of 434·950MHz. lt is proving to have 
very good coverage and is compatible with its vhf counter­
part GBJBM. 

Judging by the number of tone-bursts heard on 145· I 50 
MHz, many exiled Scots coming home for Christmas and 
the New Year expected to be able to access GB3CS as soon 
as they crossed the border into Scctland. At the t ime of 
writing, this repeater, despite various promises. is not yet on 
the air. A special meeting of the Central Scotland FM 
G roup is soon to be lield in an attempt to breathe new life 
into this three-year-old project. 

American repeater viewpoint 
There are now quite a large number of American operators 
at RAF Edzell, in the Tayside Region. One, GM5BQA, 
misses the phone patch facilities he had in the USA and the 
ability to use touch tone pads to operate several repeaters. 
He must be one of the few people in Britain who has built 
his own .144MHz repeater. lt was a very sophisticated device 
using two 4J2M Hz links from a 4.000ft mountain top, back 
to Jim's home in a Californian valley. 

Contests 
Jan, LABAK, sends detai ls of the 1977 Scandinavian 
Contests. Many British statio ns took part in last year's 
events, and as there are to be 12 activity periods ror the 144 
and 432MHz bands, conditions must be favourable on some 
of the dates. 

The 144MHz section is held on the first Tuesday of each 
month from 1800 till 2300gmt. Most of the activity is on ssb 
with some cw around J44·050MHz. The 432MHz section is 
held at the same times but on the first Thursday of each 
month. 

There are already hundreds of Scandinavian operators 
on 144MHz, and the number on 432MHz is growing 
rapidly thanks to the export of a large number of British 
transverters. 
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Remember our own RSGB contest, the J44MHz o'pen, is 
to be held on the weekend of 5-6 March. 

Auroral research 
No reports of auroral contacts have been received since the 
end of November but two visual displays were seen in the 
month of December. Many amateurs are expressing a great 
interest in the recent launching of two Skylark 12 rockets 
which may soon reveal some of the mysteries of the aurora 
borealis. The two research rockets were carrying experi­
ments for four groups-the Southampton and Sussex 
Universities, The Appleton Laboratory at Slough, and the 
Mullard Space Science Laboratory. 

Until the development of the Skylark 12. studies of the 
aurora had been confined to smaller rockets reaching a 
maximum altitude of 150 miles. The second of these new 
three-stage rockets was launched in December from a site in 
Arctic Norway. ft reached a height of 450 miles. actually 
passing through an auroral arc for the first time. Dr Bryant, 
the scientist in charge of the study, said : "The arcs can be as 
much as J,OOOkm long and are IOOkm high. The new 
rocket is giving us information we never llad before and 
more data has still to be processed." 

As amateurs, we too can participate in research by 
reporting our auroral contacts to the Propagation Studies 
Committee. Report forms are available from G2FKZ who, 
along with Ron Ham, prepares the warnings of solar 
disturbances which are often given on GB2RS news bulletins. 

The grape vine 
G3ZNZ, the first winner of the UKW Award, is often heard 
working DL stations in fluent German ...... G5YV is 
back on the ms trail . .. . .. Brian Russell, RS339 15, from 
Runcorn in Cheshire, says he is going to be a regular 
contributor to this column-a northern threat to Harold 
Meezra in Kent .. .. . . Funny to hear Oscar putting out its 
own "happy birthday" message saying it would have many 
happy returns if everyone used low power ...... PAOVV 
recently worked crossband from l,296MHz to a station 
replying to him on top band. Can anyone claim a bigger 
frequency difference? ...... SM6HYG now active on 
144MHz rtty ...... Whose repeater equipment described as 
inferior?- due- notyet on the air ... ... Pat, G3TEY,says 
she can hear all the British repeaters from her site at the 
top of Mow Cop but has never used one yet . ... .. Another 
yl operator, G lenys, G8KWD, has been working much dx 
from Swindon ...... G6JP caught in the middJe of a QSO 
between FJCCP and GM8FFX but could not get a word in 
edgeways ...... An exceUent article oa the RSGB Awards 
by GJLXP in the Verulam Club newsletter. 

Your callsign's reputation 
An opera tor's reputation is established by what is emitted 
under his callsign. Others listening to him (or her) rapidly 
assess whether the person is worth communicating with or is 
better lert a lone. GSUM, secretary to the VHF Committee, 
writes: 

" Recognizing that there has been some deterioration in 
the vhf/uhf operating standards, the VHF Committee at its 
last meeting of 1976 thought it would be useful to republish 
here the ' 'VHF/UHF operators' code". General observance 
of it would check any further such deterioration. Emphasizing 
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T he vhf/uhf operator's code 
When operating his (er her) station the vhf/uhf operator 
1. Before transmitting, senses the band for conditions, level of 
activity and occupancy of the Intended channel; 
2. When sending CO announces location (newcomers may not be in 
the Cal/book, older hands will not be egotistical enough to assume 
everyone knows their locations), and goes on to state beam head­
ing when a directional aerial Is In use; 
3. When engaging in a QSO will give the other person's callsign 
first, then one's own: in net operation will call s tations in "Callbook 
order", le, alpha-numerically; 
4. Uses the transmission mode appropriate to the frequency in use; 
never uses repeaters If simplex is possible; 
5. Never uses phone in cw areas but resorts to cw if communication 
Is dlfficull, and the licence permits; 
6. Maintains a good-mannered microphone technique by avoiding 
Irrelevant back-chat, by refusing to allow "funny men" near the 
transmitter (especially during contests), and by abjuring all face­
tious callslgn phonetics, having noted the recommendations 
written Into the licence: 
7. Avoids the pitfalls of duplex operating by announcing both the 
" home" and " away" callsigns f requently and the bands in use, not 
allowing the intimacy of the mode to tempt transgression of 6 
above; 
8. Is at all times considerate of others, especially of the operator In 
the next st reet or town, by avoiding modulation overspill or key­
clicks; 
9. At the end of a QSO pronounces the callsign distinctly, and the 
location, for the benefit of any distant listeners; and . .. 
10. Makes a final check in case others may be calling; If they are, 
and time Is short, suggests times for future meetings. 

that the fall-off in standards is only slight. it is simply that 
the idiot fringe are all too obvious in a predominantly 
common-sensical vhf/uhf scene. It had been o bserved in the 
past that when the operator's code was published an imme­
diate improvement in operating standards resulted. and it is 
hoped it will once more have the same effect.'' 

Late news 
The aurora which took place between 1600 and 1900gmt 
on Sunday 9 January enabled GJDAH to work several 
stations in Sweden on 144MHz. Roger. GJCHN. wasted no 
time in working the new GU and GJ Channel Islands pre­
fixes. 1 n fact he had worked bis first five countries in 1977 by 
0006gmt on I January. Thirty-eight repeater proposals sub­
mitted under phase 2. C live. GJPOI, used single sideband to 
work via meteor scatter the Ita lian station recorded in the 
dx column above. 

Fina lly, thanks to all correspondents this month. Please 
send news and views as soon as possible: for next month. O 

Microwaves 
(Continued from p132) 

A number of other IOGHz beacons are in the pipeline. 
GB3CMS, to be located near Aberdeen, has now reached the 
stage of a firm proposal. A beacon to be sited in Alderney is 
prob>ressing slowly but steadily. A function of both these 
beacons is to help with exploring propagation by super­
refractio n over sea paths. A beacon to be sited in the Guild­
ford area to complement GBJLBH by covering west London. 
and o ne in the Dunstable area are still in the speculative 
stage. Abroad, the possibility of establishing beacons at Den 
Helder and also at Noordwijk on the coast of Holland is 
being explored, as is one at Lannion on the north coas t of 
Brittany. O 
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[
the month] 
on the air 

John Alloway, G3FKM * 

The severe interference emanating rrom the Soviet Union 
continues to cause problems to many services from time to 
time. It is reported that some European administrations 
have received the following message from Moscow: ·'Radio 
installations operated in hr bands are being experimented in 
Soviet Union and these experiments could possibly cause 
interference of short duration to your radio facilities. We 
are now taking actions in order to decrease eventual inter­
ference. Your reports will be atlentively studied by Ministry 
of Posts and Telecommunications of the USSR. Regards. 
Minsviaz." 

On a number of occasions items of news from Radio 
Co111m1111icatio11 have appeared in the Soviet publication 
Radio. They have included extracts of information on 
RSGB affairs which have been distorted to place an un­
favourable light on western society and it is hoped that 
criticism by that same society of the present illegal activity 
by the Soviet Union on international frequency allocations 
wi ll also receive due publicity in the same place. 

News from overseas 
G3FET (ex 5B4LR) is now on Masirah ls, Oman, but has no 
A4 licence a t the time of writing. Although he left Cyprus in 
August 1974 he has received numerous QSL requests for 
QSOs after this date, and such contacts were obviously 
made with a pirate. 

At the ninth annual convention of the Radio Society of 
Ontario Tnc in Toronto last October, the directors elected 
Tom Atkins, VE3CDM, as president. Tom joined the RSGB 
in 1943 and currently holds the call G4ABN although he 
passed the RAE back in 1950. He is active on all bands 3·5 
to 430MHz and is currently specially interested in fast-scan 
tv. 

Hedley Russell, 7Q7H R, returned to the UK at the end of 
January after three years in Malawi. He says that all activity 
in that country ceased in February 1976. Hedley's UK call­
sign is G4EDZ. 

DX news 
VKOAC has been reported on the air from Macquarrie Is. 
He is YK2ZQK who is on the island for two years, and it is 
believed that no QSLing will be undertaken until he returns 
to Australia. VK9CCT was active from Cocos Keeling Is 
early in December and may return. This was YK5CCT and 
he was heard around 14,165, 14,195, and 14,210kHz 
between 0800 and 1300. 

JY3CC was due to appear on the bands around 15 
January and to be active for six weeks or so. He will be 
located in Queen Maud Land, Antarctica. FR7AI/E has 

• 10 Knightlow Road, Birmingham B17 SQB. 
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Peter Reed, G4BVH, Is at present active from Masirah Is, 
O man, using t he callslgn A4X VK 

been on Europa Is (which counts as Juan de Nova for 
DXCC purposes) and may still be there. His equipment 
consists of a TS-510 and dipole aerials. 

PYOZAE should leave Trindade ls at the end of this 
month. At the time of writing his operating hours were 
restricted to the periods 0930-1120, 1500-1700 and 1900-0050 
because of limited power supplies, but he hoped to receive 
baueries which would enable him to be much more active 
and also to work on 7 and 3·5MHz. 

Portuguese Timor, CR8, has now been deleted from the 
ARRL DXCC listing. All contacts since 15 September 1976 
with this area will count as with Indonesia following the 
invasion of the territory by the latter. 

CEOAE hopes to have a new beam soon and to make 
Easter Island contacts a little easier, and he also hopes to be 
active on l ·8MHz. To date he has contacted 186 countries. 
His direct QTH is .Father David Reddy OFM, Parroquia, 
Isla de Pascua, Chile, but QSLs should be scot via W A3HUP. 

The 9D prefix which has been heard recently emanating 
from Tran has been issued to celebrate the 50th year of the 
Pahlevi Dynasty. 9D5A (and also EP2SV) QSLs should be 
sent to WA6AHF and those for 9D5B to K40D. 

Some HZIAB activity has been noted recently. The 
operator's name was Terry and he seemed to be on the air 
on Thursdays and Fridays around 1300 on 14,210kHz. 

The Seychelles Is are now independent and have the new 
prefix S7. The territory includes Aldabra, Farquhar and Des­
roches ls and it is expected that the last two mentioned will 
be deleted from DXCC listings in the near future. According 
to the West Coast DX B11/leti11 there is a good chance that 
DXCC credit will be given for D6A contacts and that the 
old country of the Comoro Is will be deleted and replaced by 
0 6--Comoro Is, and FH8- Mayotte. The same source 
reports that STO is s till under consideration but that no 
early decision is expected. 

The writer is interested to note that the block prefix 
allocation S8A-S8Z has now been given to Transkei. This in 
spite of the hypocritical a ttitude of many UN members to 
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CT4AT 

FR7A l/E 
KC4AAC 
VPZEEO 
VP2L DU 
V PZV DJ 
YB3AB 
ZDIAA 
ZDIAB 
3AOFY 

SWIAB 
7Pt BC 
tDSB 
tGIJJ 
IL2NL 

QTH Corner 
via W1YRC. R. B•audet, 30 Rocky CrHI Rd. Cumberland, RI, 02264, 
USA. 
V. Honr.11u • .Co Km, St Fra.,co1s. Reunion. 
vi a K70DK, 4286 W Maplewood Av, Bellingham, Wash, 98225, USA. 
YASME, PO Box 2025, Castro Valley, Call!, 94546, USA. 
via JA 1KSO, PO Bo x 7, A abadl, Yo)i.ohnma 22:7, Japan. 
YASME (seo VP2EEO). 
(CO Contest QSOs) PAOLOU, laarpnrk 34, Zundert, NoHrnrlands~ 
via WA4TLB, 107 l oonard St, Oumlrfao, Va, 22026, USA. 
via ZOSAR, PO Box 4308, Patrick AFB, Flo, 32112.5, USA. 
vlo F9UW. C. Sazlllou, Les Orange,., 208 Av L·Paateur, 06190 
Roquobruno, Cap-Mnrtln, France. 
via W4KA, L. Hall•man, 1044 SE 43td St, Capo Coral, Fla, 33904, USA. 
via WA9SMM, R. E. Davis, 942 E Clark SI, Waroaw, Ind. 48580. USA. 
'Ila K400, Box 135, Front Ro~al, Va, 22830, USA. 
PO Box 52A7, Accta, Ghana. -
via IT9AF, O. Ar•na, V G01lboldl 516, 950CS Mlstcrblnnco, Sl clly, 
Italy. 

tY4A via W2AYJ, 33 Pe .. sall St, Babylon, NY, 11102, USA. 

RSGB Q SL Bureau, G2MI, Bromley , K ent BR2 7NH 

the format ion of the republic and the fact chat the ITU is a n 
agency o f tha t organi7.ation. 

03UTO left for the Cayman ls on 24 Ja nuary taking a n 
f TI OI E with him. He s hould be on the a ir by now using the 
callsign ZFJ PS on 14, J50kHz o r nearby, and h is stay will 
last 18 months. 

ZK I BA expects to spend some time on Manibiki ls d uring 
April. QSLs for his previous visit have now been sent out. 
Jt seems that logs for the period 4 to 22 September 1976 
belo nging to VR3AH may have been lost en route to 
K2BT. ZLI A FH may visit Norfolk Is soon for an extended 
stay. F08 DM is located on Toubouai Is-this is part o f 
French Po lynesia for DXCC purposes but separa te for the 
DUf award. 

Welcome 
The following overseas amateurs became members of RSGB 
during December: D A2BB, El7CX. K2JV, LA3PU, 
ON5NR, ON5YB, O N6JG, OZ IDDJ, SMOGYQ, VE2IB, 
VE3AS, VE3DGS and ZS6ALS. 

QSL via • • • 
The following list o f QSL managers, which may be helpful 
to readers, has been supplied by A83 I 2: 
Al4ARU-W4W YR 
CXSBR-W 3HNK 
FGOBKZ-F8BBJ 
FGOCXV/FS7· W 4PRO 
FP8DX- K90 TB 
FP8HL- K90T B 
HBOBHA-OLOKL 
HBOXAA-DA2BA 
JWSNM- LA5NM 
KCCAAC-K700K 
KP4EAJ-WA4KJR 
PYOP0-PY7PO 
SVOWZ-OUNH 

Awards 

ST2SA- DJ9ZB 
TR8BJ- DJ50A 
VP1MPW- W SOSX 
VP2G-WSMVA 
VP2KF-VE20CY 
V P2M6-WA8TDY 
VP2EEG- WSHN K 
V P2KAA-W3HNK 
VP2GMS-WSMYA 
VP2LCG-KOKJS 
VP2MOC-K2JOC 
VP5A- K4UTE 
VP51Z-WA4SGF 

V09HCS-WA1HHA 
VP8HZ-GMJITN 
VR3AK- KH6AHZ 
VS&D6-JA2KL T 
VU2LQA-OK6TU 
W A6EGL/V0 9-W4FLA 
WB6EWH/V0 9-K40SE 
YB7AA0-W1YRL 
YS1MAE-W2KF 
ZB2CJ-G3ATN 
ZF1AL-W A4SVH 
1RtC6-W2MIG 
tV1SO-VEIFFA 
9X5PT-VE3BOZ 

fnformation has recently been received from the Radio 
Amateltr Association of Greece concerning the awards it 
issues. T hey include the following: 
T he World Award. Requires contacts with 100 different 
countries (including Greece). 
The Europe Award. For contacts with 20 different European 
countries (including Greece). 
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P aul, formerly WB20ZW, is now K20Z. He i s an RSGB 
member and enjoys contacts with B ritish amateurs 

Athens Parthenon Award. The SV APA award requires 
contacts made with 10 SV statio ns. 
Ba lkans Countries Award. Requi res 20 contacts with stations 
in the Ba lkans (SV, YO, YU, LA, ZA and European TA). 

fn each case contacts mu.st have been made after I January 
1973, and may have been on cw or ssb. For the SV APA and 
BCA contact with SV ISB counts as two. QSLs need not be 
sent, but a copy of the log (certified by two other amateurs 
or a club official) and 12 IRCS or S2 must be sent to award 
manager SVl fG, Anastasios Panos, c/o RAAG. PO 'Box 
564, Athens, Greece. 

T he White Rose Award 
To obtain this award 50 points are needed (no n-European 
applicants need 30). They may be scored as follows: 10 
points for working the club station o f the WRRS-G3XEP 
or G8LVQ. F ive po ints for working a member of the society 
and three for any other Yorkshire contacts. Send verified log 
extracts or certified list signed by a recognized amateur 
radio associatio n plus 10 lRCS, $2, or £1 to the White Rose 
RS, 83 Town St, Armley, Leeds 12. The certificate is attrac­
tively printed in th ree colours on a golden background. A 
society net will be held at 1700 each Monday near 3,710kHz 
to help stations working for the award. 

Leonard S now den, 9H1CH, first licensed 50 years ago as 6XP 
and later G&XP. In 1948 he was issued with the callslgn G2BW 
(believ ed to have belo nged to the Marconi Company before 

t he war) 
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Contests 
The Common Market DX Contest 
0600 to 2400 2 April (cw). 
0600 10 2400 3 April (phone). 
Organized by UBA. The object is to increase the activity of 
EEC amateurs and 10 work as many stations outside it as 
possible on 3·5 to 28MHz. Categories consist or single­
-Operator: (I ) all bands; (2) low bands, 3·5 and 7MAz, and 
{3) high bands. 14, 21 and 28M Hz. There is also a multi­
-0pcra1or s ingle-transmitter class. Exchanges consist of RS T 
-plus serial number (from 001). Points for EEC ~tations are 
<>ne for contacts with others in the EEC, two for other non­
EEC European stations, five for non-EEC stations else­
-where. No points for working own country but this is 
permitted for a multiplier. Multipliers consist of one on 
each band for each DXCC country contacted. (Non-EEC 
participan ts score five points for EEC QSOs and two for 
·Other European contacts and their multipliers arc the nine 
EEC countries). Separate logs should be completed for each 
'band and give date, lime, numbers exchanged. points and 
m ultipliers. A summary sheet with signed dcclarati:>n that 
the station was operated in accordance with amateur spirit, 
Tadio regulations, and the contest rules must be enclosed. 
Entries must be mailed before 30 April to: Contest Com­
mittee, Michel Le Bon, ON4GO. Chee de Wavre 1349, 
B-1160 Bn1ssels, Belgium. Note that listeners may enter and 
·score five points for each complete QSO between EEC and 
non-EEC stations recorded. 

l he S P DX Contest 
1500 2 April to 2400 3 April (cw). 
1500 J 6 April to 2400 17 April (phone). 
3·5 to 28MH2. Contact Polish stations and exchange RS[f 
-plus serial number (from 001}-SP stations will give RS(f 
-plus a two-letter code which indicates the "county"' in 
which they arc located. Each contact counts five points and 
the multiplier is the number of counties worked-note that 
they count once only irrespective of the number of bands on 
which they are worked. There are single-operator single­
.and multi-band, multi-operator multi-band (one trans­
mitter), and listener classes. Listeners should log the callsign 
·of the SP station, the callsign of the station being worked, 
and the code sent by the SP. Each S P may only be logged 
-0nce per band and counts three points. Logs must indicate 

·w i nners of the t 976 B ermuda contest: (I) GCGI and (r) G3FXB. 
This y ear's event takes place on the week-end of t6-t7 April 

and will be a m ixed phone/cw con test 
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Members of H igh Wycombe Scouts t;lking part in the 1976 
J amboree on t he Air 

date. time. exchanges. multipliers and points, and sho uld be 
accompanied by a summary sheet gi'ving scoring, operating 
class. name and address. and 1he usual signed declaration. A 
multiplier check. list should be enclosed, and entries mus1 be 
postmarked no later than 30 April and sent 10: PZK. SP 
Contest Committee, PO Box 320, 00-950 Warm1wa, Poland. 
Note that each of the PZK awards may be claimed on the 
basis o f contest contacts if the requirements were met­
special application should be sent with the logs. 

Results of the 1976 World Wide WPX contest have been re­
ceived from WIWY. Brit ish scores are as follows: 

Single-operator 

points points 
G3XHK All band 131,906 G3X YP 14MHz 405,805 
GM3MZV 77,112 G3TOE 385,472 
GM3CFS 76,347 G4DKT 127,161 
G4BBA 64,224 G4DMN 114,072 
G3YBH 55,421 G3TXF 92,752 
G2AJ B 47,864 GC3YIZ 71,142 
G3ZLQ 35,456 G4CVZ 74,983 
G4DBW 12,160 GW3SLA 28,441 
G4ETK 11,466 G3TJW 3-SMHz 184,300 

In the multi-operator single-transmitter section scores were: 
G4DAA (850,580), G3RUV (725,340), GJRCV (704,220), 
G8JC (648,507), G6CW (298.592), G2FNK (242,608). and 
G D4CCL/P (19 1,672) . G4DAA was world fift h. Certificate 
winners are printed in bold type. 

Band reports 
The 3·5 and 7MHz bands have been quite good for dx 
working during the month but manners at the hf end of the 
former band have often left a great deal to be desired. On 
14MHz, openings to VK and Z L have been good at times, 
and there have been s pasmodic openings on 21 MHz 10 
VK, ZS and S America. G4C WE reports an opening o n 
28M Hz on 29 December between 1130 and 1600 when 
5B4CY, RD6D IF, SVI KB. 9H4H and other Europeans 
were heard. This was followed by an opening into LA and 
SM between 1900 and 2030. Mo re Europeans were heard on 
3 January. 

Many thanks to the following for supplying information 
used in this section: G2HKU, G4RZ, G5JL, G6GH ; G3s 
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AAE. KSH. NKQ, UOL. G4C WE. G l4DAV, G4EAN: 
BRSs 17567. 25429, 35608. and As 83 12, 8713, 8961. and 
S. Sharred. 

Stations listed in italics were using cw, the rest ssb. 

l ·SMHz. 0000 Wt, W2, W3. 0100 W4s BRB, HBK. 0200 W9DC. 0300 
KP4EAT. 0400 K2ANR, Wt-W3, W89UES, VE1BCZ, VE3BBN. 0500 
K1YHK, KSRHH, VE3BWY. 0600 NODX. 0700 EASCR, PY1RO, K3NPV, 
WJPA, W9MAL, WOPVB, WORW, ZD8DO. 0800 K1 PBW, K6SE. 2000 
UA1TXX. 2300 KV4FZ, V01KE, WABZDF. 

3·5MHz. 0000 FM7AV, JTOICB, UK9s, VP2DQ , W7KW, ZDBDM, 
ZS6DN, 9G1 JX. 0200 K6MYC, W 6EE, 9Y4SF. 0300 VP2LL, ZS6s OW, 
HI, 9K2DR. 0400 JY3ZH. 0600 F08EX, HCSGI, K70XB, W70V. 0700 
HC2Sl, K6UA, VP2VBG, V RIAA, VR3AR (QSL 1o WA7GQA). 
0800 JAIKXY, K6QM, WA6TVC, OA4RB/W7, UAOLH, VP1MWP, 
ZF1RD, ZL3GQ. 1700 VE2ZN/ SU. UMBMAO. 1800 JA6BSM, YK1 AA. 
1900 KA6YL, TA2AR. 2000 CR9AJ, KG6JIH (OSL lo K6TBQ), 
ODSLY, TZ2AB, 9X5SP. 2100 EP2EA, JAs, ZD7SD. 2200 EA9EW, 
JA4KGR, JA6BSM, V S6DO, 9J2PS. 2300 A6XP, A9XBO, AP2KS, 
CX9BT, D4CBS, FGlAM, UHBHBI, 9K2EP, 9M2s DQ, MK, PV. 

7MHz. 0000 FMlAV, PYOZAE, VP2KF. 0200 PYOFOC, VP2s EEQ, 
LDT, VU2s IOC, JN, RQ, 9J2WR. 0700 JAtMYO, 6W8AAD. 0800 
JAlAMK, W7YTT, ZLJSQ. 1400 AP2P. 2100 ex. K P4, OY6FRA, PY. 
2200 JA2BA Y, ZS6QU/3. 2300 AP2KS, LU, PY. 

14MHz. 0000 VP8s NX, PB. 0800 JAs, KC6CF, KG6, UAO, VKs, 
VKOA C, ZL, 9GIJJ. 0900 CR9AJ, JT1KAA, XT2AE, 5N2ESH. 1000 
CE8FB, HZ1TA, KL7, UKOYAA (Zone 23), VK41V, VPSH Z. 1100 
P29PN. 1200 APSHQ, VQ9FC, ZL2ABZ . t400 YBOABO, S79P. 1500 
FB8s XO, ZI, F0800, T076GI, VKOTB (QSL to VK3ADD). 1600 
FR7ZW, FYlAN, VES/VEt.l, W6/ W7. 1700 FBBWW, FRlAl/E, ZD8, 
9M2. 1900 PYOZAE, VPSIZ. 2200 KH60R, XE. 2300 KC4AAC. 

21MHz . 1000 G3ZRS/MM (off Mozambique), ST2RK, VKBOB, 
ZC4/0, 4S7KM. 1100 FR7BE, VQ90F, XT2AE. 1200 FL8WR, PYIR0/0, 
ZE. ZP, ZS, SZ4. 1300 HC2YL, SM6DJ//MM (Red Sea), 9L1CD. 1400 
9G1JX. 1500 W4, ZSSOV. 1600 VP2s EEE, EEQ, W2, 3 , 8. 17009Y4XX. 

Acknowledgements to the authors o f the following for 
items obtained from their publicatio ns : the Wes/ Coast 
DX 8111/e1i11 (WA6AUD), DX 'press (PAOTO), CQ Maga::i11e 
(WI WY). the Ex-G Radio Club 8111/!!tin (W3HQ0), the 29 
DX Club Bulle1i11 (VK6RV). and Long Skip (VEIAL/3). 

Please send all items for the March issue to reach G3FKM 
no later than 5 February, and for April by 12 March. 

Propagation predictions 
D urin g Febr uary the w i nter condit ions come slowly to an end, days 
lengthen and towards the end o f the month 14 and 21 MHz w ill 
remain o pen longer than In previous months. There i s still very little 
s unspot aclivlly and 28MH z w ill be of llUle use for dx; only In very 
excepllonal circumstances will traffic with Africa be possible on 
thi s band between 1000 and 1530gmt, and traffic wllh South America 
between 1300 and 1600gmt w ill be even more remote. This low solar 
acllvlly wi ll also sllll be noticed on 21 MHz: only traffic with Africa 
will be certain on this band. Eastern Norlh America wlll be heard 
now and again on days with above average MUFS. Probably no 
traffic wlll be possible with western North America, Hawaii, Alaska 
and Japan. 

Conditions on 14MHz will greatly improve towards the end of the 
month, as days will be longer and the band wlll remain open for a 
few hours after sunset. Only from abo ut May wlll th is band remain 
o pen all n ight for dx. Chances for dx via the indirect path will de­
crease from now o n. Contact with Hawaii and Alaska will only be 
possi b le on favourable days on 14MHz between 1700 and 1830gmt 
via the direct path. 

During the present conditions there will be little lnlerference from 
static on 7 and 3·5MHz so these bands will often be open for dx. 
O RM permitting, traffic with North America will be possible on 7MHz 
fro m about 2100gmt. During 1he latter hall o f the night traffic on this 
band will be Interrupted, as will 3 ·5MHz from lime to time. Local 
t raffic will be affected by the dead zone and will be a lmost Impos­
s ible during the latter hall o f the night. 

The p rovisional sunspot number for December 1976 from the 
S wiss Federa l Observatory was 15·0, with solar activity distributed 
through the last three weeks of the month. The predicted smoothed 
numbers fo r April, May and June are 8, 9 and 9 respecllvely. 

RADIO COMMUNICATION February 1977 

14MHz 

U SA East W l- 4 s 

US A West W6 7 s 
Caribbean 6YS FM.Tl s 
Br azi l PY S 

Sou t h Africa ZS S 

SE A sia HS, 9 M 2 s 
Austral ia VK S 

J apan JA S 
' ' 

T1me(GMT) 0002 0 406 0 8101214 161820 2224 

2 1 MHz FEBRUA RY 19 77 

USA East W 1-4 s ' ' I I I c:=::J I ; ' 
Cartboean 6 YS,FM.TI s : : : ' .. : : . 
Brazi l PY s . ' : ., : . . ' 
Sout h Alrlca ZS s ; ' " 

. : I . 
s E As ia HS, 9M2 s : ' : I ; : ' 
A ustralia VK s : : . ' . I : ' ' ' ' 

T i me ( GMT) 000204 06 oe 10 12 14 16 18 20 2 2 24· 
s ..... 
Shor t path r=:::::::J 1 - 5 days ~6-20days 
L ..... 
Long path - Openings on more t han 20days in l he m onth 

II ls reported from USA sources that cycle 20 reached its minimum 
In July 1976 contrary to olher forecasts tha t predicted mid-1977. The-
peak period for cycle 21 is now predicted as 1981. 

HF PROPAGATION STUDY 
Predicted HPFs (MH:r >.: 10) for Fobruary ttn 

GMT - 00 oz 04 06 °' 10 12 ,, 16 " 20 22 t4-
A don w 122 117 173 275 300 285 263 260 185 150 141 HI 
A scensron 150 153 143 114 216 295 295 203 289 219 190 161 ISO• 
Bahrain 131 121 112 174 288 295 275 260 219 161 139 135 131 
B•nokok 112 97 88 169 24' 2tlO 256 190 163 134 111 115 112 
Bnrbndos 135 128 122 11 5 115 158 258 263 268 257 190 144 135 
Bermudct 110 107 106 93 87 122 232 248 244 23C 118 135 110 
8ogc10 128 121 119 106 106 133 251 258 251 242 190 143 128 
Buenos A ires 145 14' 138 122 148 251 282 279 281 272 190 150 1'5· 
Cape Town 152 13C 126 119 215 304 298 2219 2&8 266 177 155 152 
Colombo 108 115 106 180 260 288 270 251 20il 159 133 133 108 
Cyprus 124 115 106 130 242 215 262 2 44 230 167 135 125 124 
D akar 150 153 IQ 122 216 295 295 293 299 219 190 161 1so· 
D enver 102 93 87 81 74 93 106 187 2 19 191 155 121 102 
Farrban~s 112 106 93 83 107 120 121 134 139 15.l 138 131 112 
Falklands 145 1'7 140 121 172 237 265 281 2111 214 190 152 1'5 
GlbreUar 92 89 8' 75 136 181 188 181 1112 154 112 89 92 
Hongkonq 103 78 19 162 221 20 168 148 139 131 105 103 103 
Honofulu 110 105 93 82 102 121 126 111 91 158 138 131 111>' 
Iceland 18 75 59 60 87 140 163 162 152 128 97 78 78 
J19mnlcft 110 107 106 96 89 138 225 248 247 233 181 138 110 
Logos 152 153 140 120 258 301 296 293 290 275 166 f6t 152" 
Lns Polmaa 131 129 124 108 174 244 260 251 252 232 164 128 131 
Lima 138 135 130 119 126 117 268 268 270 26G 190 145 138 
Los Anoeros \02 93 87 81 74 117 111 10 206 183 154 120 102 
Moltn 105 100 93 94 186 218 220 210 206 153 122 105 105 
Mauritius 135 111 119 UM 277 301 293 275 275 190 155 145 136 
Mexico 102 94 87 81 81 138 145 232 232 211 169 122 102 
Moscow 89 82 67 98 182 211 213 196 167 125 92 89 89 
Nairobi 147 126 125 152 277 304 291 211 219 209 152 14' 147" 
New Deihl 116 105 94 174 251 267 261 1114 153 139 119 122 116 
New York 108 106 93 8' 81 97 195 237 233 21' 168 126 108 
Ouka 106 82 82 114 192 153 135 111 124 122 106 105 106· 
Porth 126 114 106 180 258 28' 255 215 178 150 131 129 126 
Rio de J•nelro 145 147 140 122 138 267 288 281 281 274 190 152 145-
Snll1bury 150 126 129 136 219 307 294 219 285 237 171 150 ISO 
Seychelles 1'3 8' 116 174 274 298 290 271 268 190 150 143 1'3 
Singapore 116 105 94 174 251 267 291 235 182 139 119 112 116 
Suva (s) 111 106 83 81 134 178 197 178 126 14' 125 122 111 
Suva (I) 155 152 144 112 224 194 168 159 128 172 188 161 155· 
Sydney (sl 103 78 79 162 221 238 186 181 153 133 105 103 103 
Sydney (IJ 139 135 133 119 1'1 183 133 131 130 138 178 145 139 
Tohernn 126 116 106 180 200 2Ba 288 249 195 152 133 133 128. 
Vancou11or 107 100 87 82 83 94 84 119 181 168 ... 125 101 
Wotllnolon ( s) 101 8' 70 108 1711 210 185 173 140 130 110 106 101 
Weltlno1on (I) 148 147 141 111 183 157 107 111 130 158 lllO 157 148 

For Information on the use of t hi s table, see page 28', R4dlo Communle1t1on AprJI t97tk 
Please send reports to Mr J . Spurling, G~AOI, 15 Tibbs Hiii Road, Abbots Langley. 
Wa!lord, Hert• WO$ DEE. 
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( council 
proceedings-) 

A brief r eport o f t he Council m eeting held on 
9 November 1976 

P resent: Dr E. J. Allaway (President, in the Chair), Lord Wallace 
(Presldenl·elect), Messrs D. J . Andrews, P. Balestrinl, R. J . Baker, 
J. 0. Brown, D. Byrne, R. W. Fisher, Dr D.S. Evans, Messrs W. F. 
McGonigle, C. H. Parsons , W. A. Scarr, D. M. Thomas, R. F. 
Stevens (members of Council), G. R. Jessop (general manager), 
A. W. Hutchinson (editor), D. A. Evans (minutes secretary). 

Apologies for absence were received from Messrs D. M. Pratt, 
C. J. Thomas and G. M. C. Stone. 

Financial report and accounts for t he year ended 30 J une 
1976 
Mr Brown circulated copies ol his detailed revenue figures and 
budgets and explained In detail some of the items contained In them. 
A di scussion on various aspects of Society finances and economies 
followed. 

Data pr.;cessor 
Mr Jessop reported on the progress that had been made in pro­
gramming the machine. 

Mr Parsons read the following recommendation of the Finance & 
Staff Committee : "That the capacity of the data processor should 
be increased by ordering a 9·1 Megabyte store at a cost of £1 ,850". 

Mr Jessop briefly amplified the statement by outlining the ad­
vantages of transferring additional work Ori to the data processor, 
such as the advertising and bought ledgers, In addition to the 
possibility of producing the Call Book with the aid oi the data 
processor in future at reduced cost. It would be wise to give this 
recommendation serious consideration. He pointed out that the 
cost of alterations to Society headquarters fo r the data processor 
had been some £2,000 less than budgeted, and that the Society had 
been fortunate in ordering the data processor when it did at a cost 
of some £2,000-3,000 less than the present price. 

Mr Fisher asked if the additional storage capacity had been 
envisaged when the original memory size had been specified. 

Mr Jessop said that It had not really been appreciated Just how 
effective the processor would be and, because transferring other 
ledgers to the processor would offer considerable ease of control, 
a probable benefit to the cash flow situation would have resulted 
had the increased memory size been considered at the time. 

Mr Baker queried why these points had not been appreciated 
earlier and asked If It was possible to say how quickly the additional 
expenditure would be recovered. 

Mr Jessop said it was impossible to say how quickly the additional 
cost would be recovered as there we te too many unknown factors. 
However, the result would be most beneficial. 

Mr Parsons added that the Society would be able lo undertake 
work for external bodies ii the memory size were Increased and this 
could well be a source of additional income. 

After some further discussion the proposal was carried unani­
mously. 

Structure of committees 
At the previous Council meeting It had been recommended that the 
chairmen of Society committees be asked to report their feelings on 
a possible new structure for Society committees. It was reported 
that there had been very little' reaction. 

Mr Stevens said he had looked at the commlltees that he had been 
on and he held the view that this was not a time tor change. 

Mr Jessop said he felt the time was right to appoint an hf com­
mittee and he considered that this would be a step in lhe right 
direction. 

Mr Andrews said that he thought priority should be directed 
towards a strong headquarters and this in turn would give a better 
position -from which to restructure at a later date. 

Mr Balestrinl thought lhat a Rayne! person should be on the 
VHF Committee, and that committee minutes should be circulated 
to all committee chairmen so that differing views could be recon­
ciled. 

Mr D. Thomas questioned the effectiveness of the committees, the 
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cost effectiveness of vhf sub-committees, and whether more 
managers improve the membership services. 

Dr Evans gave his view that the Society's committees should be 
based on sub-division of the radio spectrum rather than speci fic 
functions. 

Mr Baker said that he thought co-ordination between commi ttees 
would probably be the key to a better Society. 

Mr Parsons said he thought the Society was trying to do too 
much with the resources it had available. He thought the running ol 
Society headquarters was of paramount Importance and that this 
basic problem had to be solved before the Society tackled other 
issues. 

Mr Scarr suggested that a working party be set up to examine all 
the pr·oblems which were at present under discussion. After some 
further discussion the following proposal was adopted: 

"That a working party be set up in 1977 to study the whole Society 
In depth with a particular relation to the organisation of the 
Society's HQ, the organisation of Council and Its committees and 
the Inter-relation between HQ, Council and committees." 
Mr Jessop said ii was quite impractical to try to run the Society's 

HQ by committees-HQ had to look after the financial and business 
Interests of the Society while the committees dealt with the structure 
of the hobby-these two aspects of the Society should not be 
confused. 

Mem bership and represen tation 
It was reported that the rate of applications for membership was 
contin uing at a good level. In July there were 141, in August 143 and 
in September 215. tt was resolved: 

(i) to accept reduced subscriptions from 23 members; 
(ii) to waive the subscriptions of four members; 

(iii) to grant life membership to Mr D. W. Robinson, G3FMT; 
(iv) to grant affiliation to the Comlte International Radio Maritime, 

the ICL Radio & Electronics Society, the Hornsea Amateur 
Radio Society, the Norweb Electricity Amateur Radio Club, 
the Oxford University Radio Society, the Portsdown Hill 
Repeater Group (UHF), and the Tamworth Amateur Radio 
Society. 

Council approved the appointment of Mr M. Dennison, G3XDV, 
as Area Representative for the Canterbury/Herne Bay/Whitstable 
area. 

It was announced that following the election for a Regional 
Representative for Region 7, G3HFO had been appointed. 

VHF Managers' meeting, A msterdam 
Dr Evans, who had attended the meeting, said that on the micro­
wave front there had been some enthusiasm shown by the ltaljans, 
Germans and Dutch and one or two other count ries but little Interest 
was shown by the rest of the meeting. The main part of the meeting 
concerned vhf matters, and of particular note was the fact that the 
RSGB and other countries In Europe had not adopted the Warsaw 
Conference Pian for 432MHz repeaters. He thought the position 
wilh regard to W ARC 79 was somewhat depressing as many 
societies did not seem to be in effective touch with their nationa I 
administrations. 

Mr Baker said he thought It was necessary to explain for the record 
why the RSGB Repeater Working Group had recommended a change 
from the IARU plan. When members o f the UK delegation had 
returned from Warsaw they put forward lhe IARU plan for repeaters 
on 432MHz but II had been rejected almost unanimously by repeater 
groups and atv enthusiasts around the country. It was the basic 
problem with atv activities which had decided the matter in favour 
of reversing the input and output frequencies in or der to reduce 
Interference to atv operators. The whole matter had been lhoroughly 
discussed by the RWG prior to its presentation to the VHF 
Committee. 

Presidential Installation 1977 
Lord Wallace gave details of the reception which would be held In 
the House of Commons dining room at 7 -for 7.30pm on 22 January. 
The maximum number of people which could be catered for was 
250. After some discussion It was agreed that there should be a 
charge of £2.50 per head or £4 for a member and guest. 

C ommittee minutes 
Council received the minutes of the following committee meetings: 
IARU Working Group (17.6.76), Rayne! (26.6.76, 11.9.76). HF Con­
tests (15.6.76, 2.9.76), VHF Contests (24.7.76, 23.9.76), Repeater 
Working Group (13.8.76, 18.9.76), VHF (16.8.76, 13.9.76), Mobile & 
Exhibition (18.8.76, 21.9.76), Finance & Staff (2.9.76), Membership & 
Representation (7.9.76), Education (11 .9.76), Technical & Publications 
(27.9.76), Telecommunications Liaison (30.9.76). 
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Council discussed the proposal in the minutes of the Mobile & 
Exhibition Committee (18.8.76) to hold a mobile rally at Woburn 
Abbey in order to restore it to the calendar. It was agreed not to 
allow this venture to proceed and to advise the committee accord­
ingly. 

R et i rem ent of Council m em ber s 
This being the last Council meeting of 1976, Dr Allaway thanked 
all Its members tor their work during the year. 

He particularly thanked Messrs R. J. Baker, G3USB, and D. Byrne, 
G3KPO, who were retiring from Council, and on behalf of their 
colleagues on Council wished them well In the future. 

Mr Scarr remarked that 1976 had been a difficult yet Interesting 
year for the Society and congratulated Dr A llaway on his term of 
office as President and thanked him for his great efforts on behalf 
of the Society. 

C your opinion ~ 
The Editor 
Radio Communication 
Sir-The accounts to 30.6.76 again show a sizeable deficit which 
Includes expenditure of £1,868 under the heading QSL Bureau, 
Beacons and Intruder Watch. My guess Is that quite a large pro­
portion of this can be attributed to the cost of running the QSL 
Bureau. Arthur Milne continues to provide exemplary and first 
class service to all using the bureau, but reports that 40 per cent of 
cards are not collected. 

I, for one, must admit that even a rare dx card does not now give 
me the sense of elation which used to be the case many years ago, 
and for this reason I only send cards against a specific request and 
never ask for one. If he is in my log-I know I have worked him I 

I am not decrying the exchange of QSLs In any way, but, should It 
continue as a free service? Should the Society have to bear the 
work load and not Inconsiderable cost ol covering an exchange of 
cards between A and B who may only live a few miles apart, or of 
providing the service for operators who claim that they QSL 100 per 
cent, or for those who simply want some low-cost wallpaper? 

To the best of my knowledge the RSGB is one of the very few pro­
viding a free service and to me It seems logical to ask, especially in 
these hard times, why the payment of a small fee should not be 
considered for those wishing to use the bureau. 

Exchange of cards for specific awards could be exempted, as also 
could other special categories if necessary. Incoming cards would 
not, of course, be affected, but surely the avid QSLer would not ob­
ject to paying 1 p or 2p for each card he forwards to the bureau for 
processing? Small stickers could be sold by the Society for this 
purpose. 

F. E. Stallworthy, G8WS 

The Editor 
Radio Commun/cal/on 
Sir-I am sorry to note that once again no G8+ 3 nor any swl has 
been appointed as a member of Council. Obviously If they do not 
put their names forward as candidates they cannot even be con­
sidered, and therefore once again a not lnconslderable proportion 
of the Society membership does not have Its own spokesman. 
What Is the reason? Are they shy? 

J. O. Brown, G3DVV 

The Editor 
Radio Communication 
Sir-The " Current Comment" statement of RSGB views (p8t3 
November) Is welcome as far as It goes. Nevertheless it reveals the 
ambivalent attitude to licensing in general, so painfully obvious at 
club meetings and expressed on the air. 

I refer to the sting in the tail of Item 4, where the phrase " • •• 
crystal-control and type-approved apparatus .•• " is used. Surely, 
this Is what the argument Is all about? 

At present, and In the past, It has been the policy that radio ama­
teurs, at least, have not had to use type-approved apparatus so long 
as It falls within the confines of a broad specification. It has been 
understood as axiomatic that it is primarily the operator at his partic­
ular address who Is licensed, not the apparatus, and If his apparatus 
fails to conform to the broad specification, It Is the operator who Is 
penalized on the grounds of Ignorance or wilful delinquency. 
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To change the emphasis to force use of type-approved apparatus 
but acknowledge that the average citizen will never need to know If 
such apparatus has been Illegally modifled or drifted well out of 
speclflcation Is to legalize Irresponsibility. Surely, as a Society, we 
cannot underwrite such a change? 

I cannot help feeling that when we consider the problem of licens­
ing operators for a so-called citizens' band, we must continue to 
accept that the principle of law that the user is responsible for de­
fects In the equipment, not the maker, must remain. 

It Is the abandonment of this principle in other countries which 
has given rise to the precise chaotic situation which exists there 
today. 

B. Howlett, G3JAM 

The Editor 
Radio Communication 
Sir-I thought you would like to read this bit of bureaucracy that I 
quote direct from the Iv licence reminder current at this time. 

The SCHEDULE. 
Para 4). If any message, other than a message for the receipt of 
which the use of the apparatus Is authorised, Is unintentionally 
received, no person shall make known Its contents, origin, 
destination or existence, or In fact of Its receipt, to any person 
other than a duly authorised officer of Her Majesty's Government, 
a person acting under the authority of the Secretary of State or 
a competent legal t ribunal, and shall not reproduce, in writing, 
or moke use of such message or allow It to be reproduced In 
writing, copied or made use of. 
To my simple mind this means that If anyone receives Intelligible 

tvi they are utterly sworn to secrecy in the matter, not being allowed 
to acknowledge its existence and certainly not allowed to tell 
anyone but the Secretary of State! 

K. R. Clarke, G3KRC 

[ obituaries ) 
The Society records with regret the deaths of Ille following radio 
amateurs: 

Mr C. A . J . Meadows, MBE, G3RVV 
Charles Meadows died on 18 December aged 71. He was active 
mainly on 2 and 160m. 
Mr R. Palmer, GSPP 
Bob Palmer, who died on 25 October, was an active and long-estab­
lished member of the Midland ARS, of which he was a past­
president and a vice-president. He was a keen constructor, lecturer 
and dxer, and the main-stay of the MARS-CARS-Bristol contests, 
especially on top band. He was a tireless worker at and visitor lo 
mobile rallies. 

The Society has also been informed of the deaths of: 
Mr J. J . Loudon, G3SWR, 
Mr H . J . L. Monk, BRS8:t95, and 
Mr S. Gi ll, BRS35155. 

East Midlands Amateur Radio Group Lecture 

7.30pm, 23 March 1977 

Radio Spectrum Utilization 
(Co-ordination or chaos) 

by 

Dr J. A. Saxton, CBE, DSc, PhD, CEng, FIEE, FlnstP 
Director of the Appleton Laboratory 

at 
St H elen's House, K ing Street , Derby . 

Admission by ticket. Seating limited 
Details from Tom Darn, G3FGY, QTHR, or Ripley 2972, 

or from local club secreteries 
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C contest news~ 

November 1976 144MHz CW Contest results 
There was an enthusiastic entry for this contest-39 entrants 
compared with 35 last year and 22 In 1974. Conditions were mostly 
poor although some good dx QSOs, both GM/G and G/DL were 
made. Activity, however, was high. 

Some comment was made that the RSGB contest did not conform 
In timing to the IARU Region 1 event. This year the society respon· 
slbte for International contests Is ARI (Italy). They have changed the 
original Region 1 agreement, which was a 12-hour contest 2000-
0800gmt, to what Is now called the Marconi Memorial Contest 
originated two years ago. Timing of this Is 1600 to 1600gmt. The 
RSGB event was kept within these limits but was shortened because 
It was felt that a 24-hour cw contest In November would be too long, 
hence the 2000 to 0100gmt choice. This did, however, cause a prob­
lem of lncompatiblllty and the VHF Contests Committee will give 
careful thought to this when planning tho 1971 event. 

The winner will be awarded a certificate, as will the leading flxed 
station, G3WSN. Thanks are due to G2HH and G3DNQ for check 
logs. G3FZL 

Po1n C&llalon Polnto QS01 B t atdx Km 
1 GW3W0H/P $62 70 F88G S35 
2 G3YYF/P •e1 61 GM40SZIA 690 
3 GM.CHIP '47 73 ONSUN/P '45 
4 GW3WRA)P 445 12 f88G '30 
5 G3WSN° • 22 68 GM4CXP '" 8 G3NNG/P 420 70 GM•DSZ/A 600 
7 GW3UC8/P 3'1 '5 F9FT 652 
a G3CHN 365 35 F9FT 560 
9 6'AEQ 32• '8 ON5UH/P 490 

to GSUGF 276 " ON5UN/P •78 
11 G30AO 260 38 DKOBN/P 540 
12 G30SJ/A 2A8 42 DF4KP/P 625 
13 G3FPK 236 42 G3UGF 215 ,. G3WUXIA 235 53 ONSUH/P 260 
15 6'APL m '8 G3UGF 305 
16 GM4DSZ/A 220 18 G3YYF/P 70e 

17 {6'DLBIP 211 54 f 8BG '12 
GSUM :m •1 GM•DSZ/A 502 

11 6'FOX 189 43 G3AZI 257 
20 GSFIJ 1n 20 GW3UCBIP 305 
21 GM4CXP 169 17 GSWSN oleo 
22 G3XTT 163 '° ONSUN/P 330 

23 {GSHD m 20 ONSUN/P 320 
G2BLA 161 37 G3CHN 306 

25 G3SCZ 158 " ONSUNIP 
28 G3YOZ 151 20 0NSUN/P 275 
27 G3JKB 1'7 '° G3GZJ 365 
28 G4DHA 136 16 G3WSN 362 
20 G<OHF/A 132 26 G3XDV 287 
30 G4DEE 128 30 DFSKP/P 500 
31 G3BTO 116 28 G3GZJ 310 
32 G6UW 112 24 ONSUN/P 
38 G<DDX 109 27 ONSUN/P 275 
34 G2YS 98 28 G3CHN 270 
35 G3RSD M 10 GM40SZ/A 
36 GSKV 78 21 ONSUN/P 29S 
37 G3LRS 70 18 G3YVF/P 220 
38 G31LO 69 15 ON5UN/P 420 
39 G4EGG 20 a GW3WOH/P 140 

• L11dlng fi>td atallon. 

Low Power Contest 1977 rules 
1. T he g eneral rules for RSGB hf contests, published in the 
January 1977 Issue of Radio Communication, will apply. 
2. W hen. 0700-1700gmt 17 April 1977. A maximum of eight hours 
operating Is permitted In not more than two periods. The start and 
finish of which to be clearly shown In the logs. 
3. Ellglble entrants. Single-operator stations only. British 
entrants must be members of the RSGB. 

Isles 

4. Sections. 
(a) British Isles stations. 
(b) Overseas stations Including El. 
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5. Contacts. CW (A1) only in the 3·5MHz and 7MHz bands. Ex­
changes should consist of RST, serial number and power group, 
eg 569 00t /2W. 
6. Scoring. Power group 1W 2W SW 

Points 100 50 25 
Contacts between QRP stations. Eech station scores points 

for his own power group plus the points for the other stalion's 
power group. 

Contacts with other stations. Score points according to en­
trant's own power group. 

O verseas stations may only claim points for QSOs with British 
Isles stations. 
7. Multiplier. A multiplier of two operates on all contacts on 7MHz. 
8. Logs. Separate log sheets must be used for each band. Column 
5 should be headed " Power group recd", Column 6 "My power 
group". 
9. Ent, les. To RSGB HF Contests Committee, c/o D. S. Booty, 139 
Petersfleld Avenue, Staines, Middlesex TW18 1DH, England. 
Closlng date for overseas logs 28 May 1971. 
10. The 1930 Committee Cup will be awarded to the winner, and 
certificates will be sent to the leading three stalions in section (a) 
and to the leading three stations in section (b) and to the leading 
station In each overseas country. 

National Field Day 1977 rules 
1. The general rules for RSGB hf contests, published In the 
January 1977 Issue of Radio Communication, will apply. The pro· 
visions of General Rule 8 are modified by Rule 13. 
2. Appllcatlona. Each g roup Intending to compete must submit an 
application on form HFC 1om (obtalnablefrom RSGB headquarters) 
to Mr D. S. Booty, 139 Petersfleld Avenue, Staines, Middlesex 
TW18 1DH. Only entries on properly completed forms will be 
accepted. 
3. When. From 1700gmt Saturday 11 June to 1700gmt Sunday 12 
June 1977. 
4. Ellglble entrants. Any group of RSGB members within the prefix 
zones G, GJ, GU, GD, GI, GM and GW. NFD Is a multi-operator 
contest as provided tor in General Rule S(b). 
5. Contacts. CW (A1) only In the1·8,3·5, 7, 14, 21and28MHz bands. 
&. Sections. Entrants will compete In the Open or In the Restricted 
Secllon and will operate one portable station on one or more of the 
above six trequency bands. 
7. Power. Entrants In each section may uso licensed power. 
8. Equipment. 

(•) Open Section. Only one transmitter and up to two receivers 
may be connected at any one time. A transceiver may be used 
as a second receiver provided the transmitter section is dis· 
abled. The use of two operating positions Is not permitted. 

(b) Restricted S ection. Only one transmitter and one receiver 
may be connected at any one time. 

(c) Both sections. The presence on the site of addi tional 
amplifiers or modifled commercial equipment capable of 
excess power, may result In the entry being disallowed. 

9. Antennas. 
(a) O pen Section. No part of any antenna shall be higher than 

60ft (18·5m) above ground. 
(b) Restricted Section. Only one antenna Is allowed and this Is 

to be of wire as a single element, or a single element vertical 
o f pipe, tubing or wire. Trapped antennas are permitted. No 
part of the antenna shall be higher than 35ft (11m) above 
ground and have no more than two support points. Examples 
of permissible antennas are long wi res, centre-fed dipoles, 
and trapped verticals. 

10. lnatallatlon. General Rule 4(b) applies. 
11 . Scoring. Points will be scored as follows: 

(a) Fixed stations 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 tho British Isles 
( f) Portable and mobile stations In tho rest of Europe 

Including Eire 
(g) Portable and mobile stations outside Europe 

1 point 
2 points 
3 points 
6 points 
3 points 

4 points 
6 points 

(h) Portable and mobile stations In the British 
Commonwealth 12 points 

A multlpller of two will be applied to the total claimed score for 
contacts on the 1·8 and 28MHz bands only. 
12. Group contacts. Points must not be claimed for contacts made 
by a compeUng station with members of Its own group, whether 
fixed, mobile or portable. 
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13. Entries. These are to be In accordance with General Rule 8 with 
the following 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) Entries must be sent to the RSGB HF Contests Committee, 

c/o Mr M. Harrington, 123 Clensham Lane, Sutton, Surrey 
SM1 2ND, postmarked not later than 27 June. 
Entries sent direct to RSGB headquarters will not be 
accepted. 

14. Trophies. 
(a) The National Field Day Trophy to the group competing In the 

Open Section having the highest checked score. 
(b) The Bristol Trophy to the group competing In the Restricted 

Section having the highest checked score. 
(c) The Gravesend Trophy to the group having the second 

highest checked score In the section having the largest 
number of entries. 

(d) The Scottish NFD Trophy to the Scottish group having the 
highest checked score. 

(e) The Frank Hoosen Trophy to the group having the highest 
checked score on the 14MHz band. 

(f) Certificates of Merit to the groups having the highest checked 
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 certificate will be awarded to 
the overseas station In each continent whose check log shows the 
most points contributed to competitors. 
16. lnspeclions. All stations are subject to Inspection by nominated 
representatives of the HF Contests Committee. 

The Inspector's brief will be to ensure that the rules and spirit of 
the contest are being observed. Should the Inspector be unable to 
locate the site due to Inadequate or Incorrect Information given on 
the application form, the entry wlll be dlsallowed. In the event of a 
last-minute <:hange of site, II ls the responsibility of the members of 
the group to make adequate arrangements for the Inspector to 
locate the new site. 

12·1l February 
19·20 February 
26-27 February 
5·6 March 
5·6 March 
12·U March 
19·20 March 
20 March 
26·27 March 
2·3 April 
16·17 April 
17 Aprll 
24 April 
1 May 
14 May 
15 May 
22 May 
28-29 May 
11·12 June 
18-19 June 
25-26 June 
2-3 July 
17 July 
31 July 
13·14 August 
3-4 September 
3-4 September 
1-2 O c1ober 
8-9 October 
15·16 Oc1ober 
23 October 
October· 

November 
5-6 N ovember 
12.u N ovember 
12·1l N ovember 
4 D ecember 

Contests calendar 
1st 1·8MHz (Rules in January Issue) 
ARRLOXCW 
REF Phone 
144MHz Open (Rules In January Issue) 
ARRL OX Phone 
Commonweallh (Rules In December Issue) 
ARRL OX CW 
432MHz Open 
CQ WW WPX SSS 
70MHz Open 
Bermuda AR Contest (phone/cw) 
Low Power (Rules In February issue) 
144MHz CW 
Queen's Jubilee CW 
1·3GHz Open 
432MHz Open 
Queen's Jubilee Phone 
144MHz Portable 
HF NFO (Rules In February Issue) 
Microwave (3·4-24GHz) 
Summer 1·8MHz 
VHF NFD 
3·5MHz FD 
144MHz QRP 
70MHz Open 
SSS FD 
144MHz Open 
UHF Contest (432MHz-2·3GHz) 
21/28MHz 
7MHz Phone 
70MHz Fixed 

432MHz Cumulative 
7MHz CW 
144MHz CW 
2nd 1·8MHz 
144MHz Fixed 
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The Raynet Committee chairman takes up his quill for the first 
column of 19n and hopes that all members enjoyed a happy Christ­
mas and will enjoy a peaceful and prosperous New Year. 

The year 
Mention should be made of the Importance to Rayne! of the new 
licence and the Inclusion of county emergency planning officers 
in our lists of user services. This has resulted In an Increase In 
activity and a welcome Increase In the standing and importance of 
Raynet members In community service. 

Exercises apart, services rendered throughout the year have 
ranged from Oood tides and gales, forest and heath fires, standby 
at county shows, lost children etc. During all those Incidents and 
activities Raynet members freely gave of their time to the credit of 
the amateur service at large. On behalf of the membership I thank 
all radio amateurs 1or their help and assistance under both exer­
cise and Incident conditions. In particular, thanks are due to the 
repeater groups for their pledge o1 co-operation •...••. Raynet, 
repealer groups and community service has been the spirit of 1976. 

The first Issue of the Mk2 version of the control lers newsletter 
appeared In November by courtesy of RSGB headquarters who 
undertook the task of duplication and despatch. This will be of a 
periodic nature rather than regular, when there Is something to say 
and communicate to members via their controllers. It is hoped that 
all the controllers have returned the questionnaire to G3GJ W, thus 
enabling the completion of our committee records. 

Membership and group numbers have Increased during 1976; In 
particular It was pleasing to confirm the formation of a group in 
Lincolnshire under the controllershlp of GSIJC, long-standing 
members will remember this as an area of great activity many years 
ago. Welcome back to the fold! 

Covering new ground we were equally pleased to confirm the 
formation of groups In Devon and the Channel Islands under the 
controllership of G4EWZ and GU4ASO respectively. 

Presentation 
At the annual <:ommlttee dinner In November, Arnold Matthews, 
one of the founder members of Raynet, presented to the chairman a 
si lver medalllon as a badge of office. This fine piece represented 
many hours of work, and was a personal pleasure to receive on 
behalf of the service. Thank you, Arnold I 

Insurance 
From time to time enquiries are received from the membership 
regarding Insurance coverage during exercises and Incidents, and 
all are reminded that Rayne! members In possession of a current 
registration card are covered under an Insurance policy executed by 
the RSGB on behalf of the network. 

1sn 
We look forward to a continuing Increase In membership. Non­
members reading this column should consider the value of com­
munity service to the radio amateur and to the Society; II Interested 
send an sae to the hon secretary, Mr E. R. L. Bassett, 57 Upper St 
Helen's Road, Hedge End, Southampton, who will send full details 
of how to join and what Is Involved. 

In conclusion, thank you all for your continued Interest and 
support, for your co-operation during Incidents and forbearance 
during exer<:ises. 

Hon Registrations Secretary : Mrs L. A . Crane, " Greta 
W oods", Bromley Road, Ardlelgh, Colchester, Essex. 

• "Mcrrivale", Willow Walk, Culvcrstonc, Gravesend. Kent D A13 OQS. 

143 



RSGB SLOW MORSE PRACTICE TRANSMISSIONS 
These slow morse practice transmissions are sponsored by the RSGB. Alterations and additions to this list should be sent 
to the honorary organizer, Mr M. A. C. MacBrayne, G3KGU, 25 Purlieu Way, Theydon Bois, Essex. 

Clock 
t ime 

Sundayo 
0900 

0930 

1015 
1030 
1030 
1030 
1100 
1130 
1200 

1230 

1500 

1815 
1830 

Mondaya 
1800 
1830 

1830 
1900 
1000 
1900 

1930 

1930 
2000 
2000 
llOi)() 

2030 
2130 

Tue.1day1 
1800 
1830 
1900 

1930 

2000 
2000 
2000 

2045 
2045 

2130 

3Aprll 
17 April 

22 May 

29 M~ 
SJune 

12 June 
12 June 

144 

Calls Ion MHz Mode Town Clock 
time 

C a llslgn MHz Mode Town 

G3WNR .. 145·600 . • F2/F3 .. South Shields, T & W 
Wedne•daya 
1900 G3LR .. 145·575 .. F2 Acctlngton, lanes 

omn14Cflreet 1900 G3ULY .. Hl26 Al/A3J .. Cu1gelth. Cumbria 

r·8t5 .. A2/A3 1900 G4FKZ 3·575 Al/A3 .. Chndderton1 Lones 
144'2~ .. Al/A3J .. Knutslord, Cheshire f920 .. A2 

G3LEQ •• 1'5·250 .. F2/F3 1930 G3RAF .. 3·550 A2 Locking. A~on 
433·200 •. F2/F3 145•475 .. A2 or F2 

G3CGO .. 1'875 Al/A3 .. Cheltenhnm, Gloa 2000 G8QU .. 1·970 . . A1 .. London N22 
G3NP8 1'875 Al .. St Ives, Cornwall 2000 G3BPE .. 1•975 .. A1/A3 .. Boxley, Kent 
G3LR .. 1-810 Al .. Accrlngton. Lanes 2000 G3SWP .. 144·200 • . A2/A3J .. Doncaster, Voi'ka 
G40KK 1'970 A2/A3 .. Ce:tcrhnm, Surrey omni-direct 
G2FXA 1-900 Al/A3 .. Stockton-on-Tee.a 2000 G4EHW .. 144·250 .. A1/A3J .. Peterborough 
G3BLS "920 A1/A3 .. 01ney, Oxford to 1outhwest 
G3HVI 144·7~ .. A2/A3 .. Stoke--cn•Trent, Stiff• 2015 G3WVJ .. 1•845 Al/A3 .. Stalnee, Mlddlosox 

omni-direct 2030 G4FFC .. 145·575 . . F2/F3 .. Perlenhall, Beds 
GU4CHY 144'500 •• Al/A3J .. St Peter Port. Cl to south 

to north 2100 GM4DSZ .. 144·200 .. A1/A3J .. Abo·rdeen 
G4EHW 144·250 .. Al/A3J • . Pote1borough 2100 G3HVI .. 144·750 •• A2/A3 .. Stoke-on·Tr&nl, Staffs 

t o southwett omnl·dlrcct 
G40VZ 1'915 A1/A3J .. Lettds. Yorks 
G3NCZ .. 1'920 .. Al/A3 .. 8/sckburn, Lane• 

Thursday& 
1800 G3SWR .. 1•980 Al/A3 .. Birmingham 
1830 G~BNA .. 3·590 .. Al Swindon, Wiiia 
1830 G3NC .. 1'968 .. Al .. Swindon. Wills 

G3SWR .. 1·980 Al/A3 Birmingham 1900 G3YEI .. 1'850 .. Al .. Floetwood, Lanes 
G3ZQS .. 144•310 .. A2/A3J .. Darwen, Lanes 1900 G3BLS .. 1'920 .. Al/A3 .. Osnoy, Odord 

10 north 1900 G3LR 145·575 F2 .. AccrJngton, lanes 
G3VBI 1·910 Al/A3 .. Goole, York• r920 A2 
G3ZRZ 1·980 A1/A3 .. Blackpool, Lanca 1930 G3RAF .. 3•550 .. A2 .. Locking, Avon 
G4FKZ .. 3•575 Al/A3 .. Chnddorton, Lanes 145•475 A2or F2 
G3LR 145·575 F2 .. Accr lnglon. Lnncs 1930 G3ASR/A 1'875 .. A2/A3J .. Hrurow, M iddlesex rm A2 (1st and 3rd we-eks ot month only.) 
G3RAF •. 3·550 A2 lock1ng, Avon 1930 G3ZRZ .. 1'980 .. Al/A3 .. Blockc:iool. Lane• 

145'475 A2or F2 2030 G3KGU .. n1s .. A1/A3 .. Theydon Bois, Essex 
Gl3SXG .. 144•110 .. Al/A3J .. Nowtownerda, Co Down 2t30 G3LQI .. 145·300 f2/F3 .. LAnclno, SuHox 
G31BJ .. 1'910 .. Al/A3 Southampton, Hnntl 
G3XWZ .. 1·910 .. At/A3J .. Mnn1nc1d, Notts 
GM4ELV .. 3·570 Arrochor, S/Clydo Frida~• 
G3ASR/A 1·875 A2/A3J .. Hiurow, Mlddletex 1800 G3SWR .. 1·940 .. A1/A3 .. Birmingham 
G3LQI .. 145·300 •• F2/f3 .. l ancing, Suue.x 1900 G3NPB .. 1'875 .. Al St lvos, Cornwall 

1900 GU4CHY .. 144·500 A1/A3J .. St Peter Port, Cl 
to norlh 

1900 G3LR .. 145·575 .. F2 .. Accrington, Lanes 
1900 G4FKZ .. 3·575 .. Al/A3 .. Chodderton, l anes 

G3SWR .. 1·940 Al/A3 .. Birmingham 1930 G3PQF .. 144·360 .. f2/F3 .. Farnborough, Hanis 
G4BNA .. 3•590 At .. Swindon, Wilt• to north-
G3LR 145•575 . . F2 .. Accrlngton, Lanes east rm .. A2 rm .. A2 
G3RAF .. 3·550 .. A2 Locking, Avon 1930 G3RAF .. 3·550 • • A2 Locking, Avon 

145·475 .. A2or F2 !44·475 .. A2orf2 
G4AEU .. 1•910 A1/A3 .. Southampton, Hant• llOi)() G4EHW .. 144·250 •. Al/A3J .. Peterborough 
G3EFS .. 1·9t4 A2/A3 .. e,omley, Kent to soulhwo1t 
G4EZA .. 145·200 .. F2/F3 .. Colchoater, Esaex 

omnlwdlroct Saturday• 
"Jertlc.el 0930 G2FNK .. 1·930 .. Al/A3J .. Staines, Middlesex 

GM3CRY 3-550 At/A3J . • St Andrews, Fife 1145 G40YF .. 3'590 Al/A3 .. Sovenoaka, Kent 
G4AEU 145·550 .. F2/F3 Southampton, Hant• 1900 G3LR .. 145·575 .. F2 Accrlngton, Lanes 

omnl--dlrett 
vertical 

GM3UAG .. 145·400 .. Al/F3 Elion, Aberdeenshire G38ZU ·morae proncloncy tran1mlstlon1et15, 20, 25, 30, 35 and •Owom are made 1t 
to oouth 2000 clod time on the first Tuoaday of each month on a frequency of 3·520MHz. 

Mobile rallies calendar 
White Rose Rally, Lawnswood School, Leeds. 
North Midlands Mobile Rally, Drayton Manor 
Park. 
Northern Mobile Rally, Victoria Park Hall, 
Keighley. 
Suffolk Wireless Revival, Ipswich. Details later. 
Maidstone Mobile Rally, "Y" Sportscentre. 
Detalls from G3WXL, QTHR, or Maidstone (0622) 
890031. 
Longleat Mobile Rally. Detalls nearer the date. 
Elvaston Castle Rally, near Derby. Further 
details from P. Neal, G3WFU. 

19 June 

17 July 

14 August 

25 September 

Royal Naval ARS Mobile Rally, HMS Mercury. 
Organizer: M. Puttick, G3LIK, 21 Sandyfield 
Crescent, Cowplain , Portsmouth, Hants POB 
BSQ. 

Corn ish RAC Mobile Rally, Truro Rugby Club 
Ground. Details from G3NKE, QTHR. 

Derby Mobile Rally, Lower Bemrose School 
(Rykneld School). Details from G3FGY, QTHR. 

Harlow & D ARS Rally, Netteswell Comprehen· 
sive School, Harlow. Details from G3WUX, 
GSFRG, G3YDI, QTHR. 
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C members' ads J 
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 alternate Issues of Radio Communication, 
or on a postcard slmllarly !aid 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 50p (stamps not accepted). They wlll not be 
acknowledged. Those not clearly worded or punctuated wlll 
be returned. No correspondence concerning this service can 
be entered Into. 

The closing date for each Issue ls the 1st of the preceding month, 
but no guarantee of Inclusion In a speclflc Issue can be given. 
Valid advertisements not published In the Issue lollowlng receipt 
wlll be held over untll the next issue. 

Trade or business advertisements, even from members, will not 
be accepted for Members' Ads but should be submitted as classl­
fled or display advertisements In the usual way. Traders who are 
members must enclose a signed declaration that the Items for sale 
or wanted are part of, or Intended for, their own personal amateur 
station. 

The RSGB reserves the right to refuse advertisements, and 
accepts no responslbillty for errors or omissions or for the quality 
of goods offered for sale. Advertisements may be edited or abbre­
viated as necessary. 

Post to : MEMBERS' ADS, "RADIO COMMUNICATION", 
35 DOUGHTY STREET, LONDON WCtN 2AE. 

FOR SALE 
H eathkit HWtOt , Inc SB600, ac/dc psus, HM102 wattme!er, KW 
E-zee match and TTC swr bridge, £260. HQ1 minlbeam, £40. G4ZU 
mlnlbeam, £10. Scientific programmable calculator, £35. Marconi 
TF995A, £250. SOOMHz (10' over) frequency counter, £400. 500MHz 
modulation meter, £130. S51B Scopex, almost new, £50. Burns 
wavemeter, £18. Level TM3 ac micro voltmeter, £50. Avo 8 Mk2 inc 
case, £40. Marconi TF1064/5M, requires piston gears, £70. HMV 
Stereomas!er Inc decoder, £25. ZVG board, comp, £A5. Send sae 
for numerous components inc xtals, valves, transistors, lcs etc. 
G3TYR, QTHR. 
Solartron CD71tS oscilloscope, £45. TS382U audio generator, 
£20. KW coaxial antenna switch, £3.50. KW107, £60. Mullard 5-10 
amp, £7.50. TF144G, £8. G30XS, QTHR. 
"Short W ave Magazine" , bound volumes 194~ Inclusive, 
offers. Top band tx In prof case, comp with modulator 5763, llnal 
10W, In current use but space needed, £25. G3KRT , QTHR. Tel 
Rulsllp 38287 evenings. 
Trio TR7ot0 2m ssbtx/rx, one year old, good cond, £160 ono. Gone 
hf moblle. R.T. Payne, GM4AWA, 65 Durley Dene Crescent, Bridge 
of Earn, Perth PH2 9RD. Tel 0738 21241 ext 238. 
Mobfle suppression components. VHF spark plug covers, £1.29. 
Many more types of suppressor avallable, send sae for list. Sentinel 
2m converter, ~MHz I.I., £12. Marconi slg gen type TF390F, £5, 
Haseldlne, G8EBM, 15 Wheeldon Way, Hulland Ward, Derbyshire. 
Tel Hulland Ward 530. 
Eddystone 898 dial , unused, £14. Instrument case, 12 by 9 by 9in, 
drllled for 898, £10. Two high band S!orno CQM13, need attention, 
with cl rcul!s, £10 each. Low band Cossor, £Ji. Kokusal MF455-10CK 
with xtals £10. All ono. G3WGN, 22 Sandllelds, Frodsham, 
Cheshire. Tel 31594. 
Vaesu FRDX400, little used, property of late swl, offers over £130. 
Buyer collects. GBHSH, QTHR. 
T rio 9R59D w ith spkr, wkg well, £35. Wanted: Alrmec C864 rx. 
Handy, 105 Humber Avenue Coventry. Tel 0203 22201. 
IC202, less than six months old, 144·00to 144·80, boxed, as new, gone 
FT101 E, £150. GSKOP, QTHR. Tel Ot-200 0466 after 6pm. 
70cm Starphone MS mobile tx/rx, mul!I channel with all repeater 
and SUS xtals, comp with handbook, spkr and moblle mount, £95. 
Vlbratrol 10W In 100Woul2m solid state amp, £50. G3VZV, QTHR. 
Tel Whlpsnade 872848. 
Liner 2, 144·10 to 144·53, improved rx, axe cond, manual etc, £120. 
XF9B, £25. Eddystone 898 dial, unmarked, £10. Professfonal 70cm 
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3-20A trlpler, bull! In psu and switching, £12. MD108. SL610. SL640. 
SL621. Wanted : FT200, FP200. G3XJS, QTHR. Tel 04947 2344. 
Datong RFC clipper, mint, £27.50. Roller coaster, comp with 
counter dial, £5, Phillps 3tips mono tape recorder plus lashings 
tape, £10. KW103 swr meter, £7.50. TE20D rf sig gen, £17.50. All plus 
carr. Wanted : FL.21006 linear. G3DOG, QTHR. Tel Walton on 
Thames 26076. 
9R59DS rx, good cond with extra i.f. gain conlrol, £45. AM25B 
Vanguard txfrx, Im, 6ch, lltted SO, S20, £38. 70 high stab resistors, 
11~·8m0, 1-2W, £1. G4EZE. Tel Newcastle 615652. 
Ultra Cub hand-portable txfr x, xtals and wkg GB3LO, S20, BNC 
antenna flttlng, £30. G4EPI. Tel 0277 226146 after 6pm. 
IC20t fitted preamp, reverse repeater, exc, mint cond, little use, 
only £295 ono. G4EMG, QTHR. Tel 01-534 3460. 
American catlbooks, 1974 US and dx listings (rest of the world), 
£5 each. 1976 Gs only, £1 inc p&p. G3T JV, OTHR. Tel 020122 2142. 
Bantex magnetic mobile mount, £4.50. SSM SM71 70cm preamp, 
£4.50. Transistor beam splitter for scope, £10. Wanted: 5UP7 crt, 
tube for Hewlett Packard 175A. G8EPQ, QTHR. Tel Kings Lynn 
61554 alter 6pm. 
Linear tubes, 650W output, QV4-400, brand new, £15. Wanted: 
Manual or details Halllcrafters Super Skyrlder, 1940s vintage tx. 
G30WQ, QTHR. Tel Sandwich 3997. 
455kHz m ech filter, 2·4kHz bw with lsb xtal, £10. 3A rf ammeter. £2. 
Londex AE coaxial relay, £3. CT436 scope plus h/b, small fault, £40. 
All plus postage. G3YGM, QTHR. Tel St Just 222. 
IC22A , exc cond, 10ch on 2m plus xtals for 433·2MHz and RB4 for 
trip conv 70cm, £140 ono. MM 70cm conv trlpler, boxed, wired with 
rf vox coaxial relays etc, used with IC22A for 70cm moblle, £36 ono. 
G4FGJ, QTHR. Tel Oakley 3304. 
KVG XF-9A fil ter, £15. CW filter XF·9M, £t5. Both with carrier 
xtals. GSFPT, QTHR. Tel 01-504 4942. 
FT101 B , vgc, only two years old, bargain offer at £360. G4CEN, 
QTHR. Tel 0425 615895. 
FT200, FP200, exc cond, all 10m, £260 ono. FR100B, good cond, all 
10, 11 and 160m WWV plus Im discriminator, £70 ono. G4FGJ; 
QTHR. Tel Oakley 3304. 
SSM 2m Europa, £60. Antee 2m fA whip and window clip, £8. G­
whip, 10m Flexiwhlp with BOm coll and base, £12. Vaesu VD844 desk 
mlc, £12. Two pairs of Pye Pocket1ones with batteries, wkg SU20, 
£26 per pair. BC221 freq meter, no psu, offers. Hunt, GW4CBR, 
QTHR. 
Standard rack cabinet , modern design, 611 high, 241n deep, £20. 
Valves, ex-equip, 2C39A, 85p each. 6080, SOp each. son Bird 
Termallne coaxial resistor, 500W, as new, £45. 36 sender modulator, 
clean, £12. Carr by arrangement. GBACF, QTHR. Tel Orford 328. 
KWSOO linear amp, vgc, solid state power supply, built in antenna, 
changeover relay, £65. Tel 0473 310 442. 
Creed 75 teleprinter, as seen but lair cond, £25. Creed 75 tip cw 
reperforator, as seen but fair cond, £30. The pair £50. G3LCS, 
QTHR. Tel 0908 313379. 
Marconi test equipment, TF934, deviation meter, £12. TF1104 vhf 
allgnment oscilloscope, £18. TF894A audio tester, £6. TF1041 valve 
'(Oft meter, £20. All with handbooks. 1in vldlcon tube, £5. Wanted : 
Creed 75 teleprinter, exchange or why. G3NGK, OTHR. Tel 01-462 
2178 evenings. 
VDU cw keyboard and 121n monitor, 21 lines, 80 characters, 1 Hl/ 
300 baud, ASC11 code, 64 characters, V24 or t!I l/o, scroll mode, 
auto tx, superb professional VDU In A1 cond, cw manual, £350, rio 
offers. Delivery at cost. Tel Dunstable 600358. 
Liner 2, as new cond, all usual accessories, £110 ono. Pye 2m base 
station, a.m. with lour xtals In vxo plus net faclllty, £17 ono. 6 over 6 
2m, £4 ono. GBFMC. Tel Trlng 4948. 
Cossor Companion 2m walkie talkie, 200mW o/p, fitted RS xtals, 
spare nlcads, charger, manual, can be heard on GB3BM most lunch­
times, £20 or exchange Heathkit Mohican or similar. G3XVN, QTHR. 
Tel Market Drayton 3995 evenings. 
20ft steel lattice tower, with 1211 dural, H in extension, comp with 
guys and head bearing, offers. G3MGW, QTHR. Tel 0206 2382. 
Disposal of the effect s of the late BRS Raven. One Drake R4C, 
purchased mld-1975, hardly used, with Teleton loudspkr system, 
two pairs headphones, small aluminium mast, £300. Cheques should 
be made payable to Mrs J .B. Raven. Apply c/oRadlo Communication. 
2m gear. Linear, built in psu, £25. Bandpass fllter to suit, £2. 427 rx, 
October 74, near comp, £10. Miniature scanning rx, £25. Tx/rx tone­
burst timeout, Ideal for beginner, £25. All prof bullt. GW8JOJ, 12 
Black Barn Lane, Usk, Gwent. 
Bendix 1~t50MHz sig gen, £3. Telequlpment D31 scope, £20. 
Electronic double paddle key, £12. 30MHz gdo, £2. 160m Ix, £5.160m 
f wave 14swg copper-coated steel, £3. 1MHz 100kHz 10kHz digital 
marker, £3. Cooper, GWSJOJ, 12 Black Barn Lane, Usk, Gwent. 
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FTDX401, FV401, Is, as new, £300 or exchange for TS700, FT221, 
IC201 In same cond. G4DBX, QT HR. Tel Crewe 581657. 
T ri o 9R59D, hardly used, as new, £30. J oys11ck antenna and Joy· 
match artificial earth, £20 both. 19 Dunella Road, Hiiisborough, 
Sheffield S6 4EG. 
T28, £8. Bantex f whip, £4. Jaybeam mast, £4.50. Bolex P2 zoom, 
cine Eumlg phonomatic projector, Smm. Renaissance chess set. 
Sae enquiries. GM3WIG, QTHR. 
Multi 7 10W/2W fm tx/rx, fitted toneburst, S20, S21, S22, SO, R6, 
RS and R7, good cond, offers around £100. GW3YKZ, QTHR. Tel 
Newport (Gwent) 58314. 
Vaesu FTDX560, £215. Europa B, £80. 12AVQ vertical, £18. 
Sentinel preamp, £5. Rebulll and in good wkg order, telephone 
answering machine, GPO-approved type, £60. G3NJQ, QTHR. 
Eddysto ne EC10, with mains psu fitted, manual, lmmac cond, £60 
plus carr. Henderson, 53 Dumyat Dr ive, Falki rk, Scotland. Tel 
Falkirk 25559. 
30ft lattice t ow er, 3 by 1011 sections with * section as base, £35. 
Buyer collects or arranges carr. Xtals 72·5MHz, 72·7MHz, £1 each. 
G4AED, QTHR. Tel 0953 882187. 
T w o lattice towers, approx height 35/4011, sides 15in, to be lowered 
and removed from site of deceased amateur. Contact via G4CJY. 
Tel 0494 30018. 
2m 15-20 G&D 2m a.m. tx, plug-in ac and 12V power supplies, £20. 
KW Vanguard type, h/b, 160/10m, £20. 2m G&D converter, 4-6MHz 
with own power supply, £10. Reasonable delivery. G3JSB, QTHR. 
Tel 0423 872361. 
Hansen swr meter, 500, SWR3, £4. Katsuml electronic keyer 
EK9X, £5. AKG mic D11D-HL, £4. Pair brand new unused 6KD6 
valves, £2.50. GM3WRN, 2 Maryfield West, lnverurie, Aberdeen­
shire. 
T rio JR&O all valve communications rx , ·54-30MHz, 142-148MHz, 
needs a little attention, £30. G3ZZK. Tel 01-476 4050 evenings. 
Yaesu FRDX400 deluxe, cov 160-2m amateur bands, manual, £160. 
G4CNB, QTHR. Tel 0621 782388. 
Trio JRS99, 160-2m a.m./fm/ssb, £100. LA 106 2m linear amp, exc 
cond, £120. FT200 plus FP200, £200. T C9 Ix, a.m./fm, vfo, exc cond, 
£50. Buyer collects. G4EUH, QTHR. Tel 0272 557555. 
Xt al ladder fil ter experiments, see TT Sept and Nov 76. HC18U 
xtals, 8·950MHz, £1 each. Some S·OOOMHz HC6U and 8·000MHz 
HC18U, £1 each. Send sae with remittance and order. Richard 
Bowell, 16 Margarite Way, Wlckford, Essex. 
Eddystone EC10 Mk2, £55. HQ1 Minlbeam, £35. Sentinel 2m 
converter, 4-6MHz i.f., £10. Asahi echo trap vertical, 10-40m, £15. 
Halo £1. G3ZJF, QTHR. Tel Windsor 68364. 
EC10 sty le h/b rx, Im discriminator, £35. Linear amp kit, 4 x TT21, 
£30. Two 250V de psus, £3. Four big heatslnks, £2. Two EMI 450 
spkrs, £5. BCC69 and psu on 4m tuneable rx, £ 7. TV tennis kit, 
mains isolation trans, offers. G4DPP, QTHR. Tel 01-575 0189. 
B elcom F51007P 2m c hannel scanning t x /rx, fitted nine chan­
nels, narrow filter, automatic toneburst, as new, £150. Reason for 
sale, gone multlmode. GSDYF, QTHR. Tel 01-462 2083. 
Drak e R4B, MS4 spkr, 160m, handbook, £200. Marconi H4000 ssb 
tx/ rx, 1·6-15MHz, mains 12V de, handbook, £60. lcom 2m fm tx/rx 
IC21 XT, mains, 12V de, mlc, RS, R6, R7, SO, S20, S21, S22, handbook, 
£90. Wanted: 3TF7 for R390. G3RCE, QTHR. 
Liner 2, f111ed preamp, rf control, mounting bracket, antenna, £115. 
FV4005 vfo for PT560, £30. Both ono. Twin track tape recorder, three 
motor type, £12.50. Sae for details. G4DGH, QTHR. Tel North 
Chapel 556. 
Edd y stone EB35 all band rx, original packing , good cond, £50. 
Sony CR160 Global thirteen band mains portable rx, as new, £140. 
Amstrad stereo amp, £10. Prefer buyer collects QTH or London. 
G3ACB, QTHR. 
Pye Poc k et phones, one pair xtalled and wkg well on 433·5, two 
pairs not wkg, must sell . no sensible offers refused. G4DXA, QTHR. 
Tel 0532 684 781 . 
Pye V anguard, 145MHz Im, £30. T rio 9R59, £40. R1155, £10. 
HW100 and ac power supply, £160. Wanted: FR400 rx in good cond. 
GW4DJW , QTHR. Tel 035 287 877. 
Heathkit HW202 f m tx/rx, with HWA-202-1 psu, suitable mobile 
or base station, plus HA202 40W amp, £155 ono. GSJBK, QTHR. 
Tel Colchester 230318. 
Trio 9R59D rx, good cond with spkr, handbook, voltage stabilizer, 
xtal calibrator, £45 ono. SSM 2m converter, l.f. 2-4 to suit above rx, 
£12 ono. Carr arranged. Wanted: FRDX400, JR599, cost around 
£100. Wells, 58 Portland Street, Colne, Lanes BBS OLX. 
4CX250, bases, chimneys, unused, £5 pair. BC221, wkg cond un· 
known, comp charts, £4. Buyer collects. Four uhf braldbreaker high· 
pass tvl filters, per Feb 74 RadCom, £1 each. Two SL640C, £1.25 
each. SL610C, 75p each. One SL622C, £2. 641C, 621C, £1 each plus 
postage, G31ZJ, QTHR. 
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Top band tx, with twin meter swr bridge, matching atu and psu, 
offers. G4CJQ, QTHR. T el 01·524 316'9. 
KEN KP202, SO, S20, S22, RS, R6, R7 fitted, nlcads, charger Ji/4 
whip, £ 90. Liner 2, unmoded, with mobile mount, mlc, good cond, 
£110. Car Im stereo cassette player, 4W per channel, with spkrs, £30. 
G8JZK, QTHR. Tel Romford 47998. 
AR8516L rx, £165. 888A, £60. RA1, £20. 2M20 2m Ix, £25. 12V 
mobile tx/rx, tx on 145MHz, £10. Two high speed chart recorders 
with de amp, no paper, £12. Dartronlc 381 scope, £12. All ovno. 
Tel 0782 21164. 
Ex change Yaesu FR101 D rx, all amateur bands 2m down, fm/a.m./ 
ssb/rtty/cw, wide and narrow filters, exc cond, forT S700 preferably, 
or FT221. GSJSK, 99 Huntbach Street, Hanley, Stoke-on-Trent. T el 
0782 262825. 
Nlkkormat FTN ca mera Fl-4 auto-Nlkkor , ERC accessories, 
mint cond, a snip at£90, or consider exchange for amateur rx, JR310, 
FR50B etc, in slmllar cond. Easton, 36 Holystone A venue, Newsham 
Farm, Blyth, Northumberland NE24 4QD. Tel Blyth 5359 after 6pm. 
Heat h 58301 /E 80-10m rx, mint, £125. Garex 2m tx/rx, mint, £100. 
2m pa QQZO~o. o/p 12V de, i/p rf switched,-£20. Wanted: Liner 2. 
144/28 converter. Ringo ARX Coliner. GSHLJ, QTHR. Tel 051·653 
0767. 
FT101B, unmarked cond, very little used and not used mobile, mlc, 
plugs, fuses, manual etc, as supplied, £310. Prefer buyer Inspects 
and collects. G3DAA, QTHR. Tel T elgnmouth 3303. 
Heathkit HW7 QRP cw t x/rx, built and wkg, £40. Coder ATS be, 
T28 rx, mains and 12V psus and connecting leads, £40 ono. G4AYX, 
20a North Fen Road, Gllnton, Peterborough PE6 7JL. 
Heathkit HW32A, 20m, 200W p.e.p., very little used, manual, no 
psu, £55. HRO· MX, unmod, nine coils, original psu, good cond,£27. 
Prefer buyer collects. Tel Chippenham 3740 evenings/weekends. 
8 40, good cond, with handbook, offers. Microwave Modules 2m 
converter, 2-4MHz I.I. with mains psu, £12. G8CQY, QTHR. Tel 
Southampton 767935. 
KW1000C rf amp, £65. 572B, /T160L, new, boxed, £ 9 each or £ 15 
pair. Kokusal mech filter MF455-15K, £5. G3T QF, QT HR. Tel 0533 
394873. 
Liner 2 with P A3 preamp, £105. Microwave Modules 432/144 
varactor trlpler, £13. Sentinel conver ter 432/144, £12.50 plus carr. 
G4DGM, 106 Goldthorn Hill, Wolverhampton. 
Get going on rtty. 7Bs, £13. 7B/RPs , £18. All comp with base and 
cover, some spares available, can deliver reasonable distance. 
G8JLT, QTHR. Tel Doncaster 842788·. 
58104 all solid state d igital tx/rx, £395. SB644 rvfo, £49. HP1144 
psu, £59. All constructed to professional standards, delivery 
arrangeable. G2KF, QTHR. Tel Par 2337. 
Pye Lynx tv cam eras, comp less lens, from £28. Solarscope 
CD513, new tube, exc wkg cond with manual, £38. RF slg gen, £6, 
Creed 75 with perforator, £28. G2D A F ssb tx, pair 6146s comp with 
psu, £45. G3KRC. Tel 01-449 9653. 
Liner 20£100. Pye Pocketphones tx/rx, 433·2MHz, with Ix battery and 
manual, good cond, £33. Pye Vanguard, Im mod and dlscrlm, varl· 
cap tuned rx 145- 146MHz, inc control , cables etc, £25. Trio 9R59D, 
stabilizer and calibrator, £35. GSEUO. Tel 01-953 3882 after 6pm. 
Hamgear PMllD preselector, lmmac, as new, £11 ono. Tel 
Burton Joyce 3498. 
T able-top 150W cw/a.m. tx, 6146s with meters, psu, £45. Miniature 
seven segment Nixie tubes wired to pcbs and le sockets, £2 each, 
six for £10. Day/date/time digital shack clock, £10. 5FP7, £7. 7FP7, 
£9. Creed 7N/RP for spares, £8. G3KRC. Tel 01-449 9653. 
Heathkit 5B10U ssh adaptor , £25. Emsac 2m converter, 28-
30MHz I.I., £5. PA3 pre-amp, £4. Mains transformer 8oo--O-SOOV 
500mA, £6. Choke 500mA 6H, £2. Choke 200mA 7H, £1. G2DJA, 
QTHR. Tel 0424 751164. 
Withers 2m/28 transverter/psu, 200W, £50. J XK 2m/28 mosfet 
converter, £5. 2m 10-el Jaybeam, £2. 70cm trip amp, QQV02~s. £2, 
Heathki t HW A17 inverter, psu, £10. 300V twin stabilizer psu, £20. 
Other Items, components etc, callers please. G3LAS, QTHR. Tel 
Hertford 56122. 
GEC K enilw orth, hlband, 4ch, 121:kHzi comp and wkg, £40, or 
exchange for similar but fm. GSCPB, QTHR. 
Eddystone 940/S, with plinth spkr, as new, very little use since 
new Oct 69, manual, £150 ono. Buyer collects, cash sale. Wanted: 
FLSOB with FV50 plus manuals, mint cond. G3FK, QTHR. Tel 
Breamore 436. 
PF2U8, xtalled for 433·20, spare battery, £75 ono. GBEZM, 1 The 
Orchard, 20 Orchard Road, Bromley BR1 2PS. Tel 01-4601418. 
Datong FL1 frequency ag ile filter, almost unused and as new, £35 
plus postage. HF slg gen/wavemeter, calibrated attenuator, 100kHz 
to 25MHz xtal calibration, £10 plus carr. G3XJJ . QTHR. Tel 0604 
716196. 
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Drake R4A, exc cond, spare valves and handbool., £140 ono. 
G3KOB, QTHR. Tel Lichfield 53398. 
LM14 frequency meter (naval version of BC221), in mint cond, 
with psu, charts, handbook and spare valves, £40. BC221 in good 
cond, £15. G3YDY, QTHR. Tel 0245 62493 evenings. 
Liner 2 preamp, £110. Datong rf clipper, £30. Pye U450L uht fm 
base, £25. Vanguard, £10. Westminster W15AM, £30. VHF Im 
Ranger, £8. 46-el 70cm Mullibeam, £8. 70cm 8/8, £4. 2m 14-el Para­
beam, £10. Telomast 40ft cw rigging, £10. 30m UR67 coaxial, £5. 
Stolle memomatic rotator, £15. 8-el 2111 beam, £5. 160-10m ssb/a.m./ 
fm exciter, £20. 2m 6-40 linear, £10. Jaybeom portable mast, £3. 
G8GOT, QTHR. Tel Wakefield 58654. 
Ideal QTH near top Barn Hill, Wembley Park, Mlddx, 15011 rear 
garden to open space, s/d house, thru lounge/dining, kitchen, three 
beds, bathroom, separate we, full oil ch, garage, £17,950 ono. 
G2CJN, QTHR. Tel 01-904 7228. 
Sony colour tv 1300, comp with wkg Teletext decoder (over 100 
lcs), many extras-switchable upper and lower case, white overlay, 
memory lock, Trinitron tube for 1300 brand new In maker's carton, 
£400 ono. G3KRC, QTHR. Tel 01-449 9653. 
AEI CT52 miniature oscilloscope, leads, handbook, case, £25. 
9·000MHz, 8·000MHz, new HC6U, £1 .25. 1MHz and 100kHz B7G, £1. 
Beckman sub-miniature 10/15 turn duodlals, :£1. 10 turn pots, 1, 20, 
50k, 75p. New capacitors, 1973, 15,000µF 40V 17 A, £1.25. Meters, 
xtals, coaxial plugs and sockets. Carr extra. G8ENI, QTHR. Tel 
0922 415374. 
FT75 mobile t ic/rx, 80-10m, 40W p.e.p., 15ch vxo or ext vfo, ac/dc 
psu, £160. FV50C vfo, £25. Standard C826 MC 2m 12ch fm tx/rx, 
£145. Westminster W15AM midband, 130-156MHz, £38. G4AFY, 
QTHR. Tel Kidderminster 63358. 
V enus 552 monitor, and C1 camera sstv with lens, pert cond, still 
in original box, with manuals, accept £330 pair, wffl not split, or 
exchangeforTS700, FT2Z1. G4BFS, 19 Manor Close, Aveley, South 
Ockendon, Essex. 
T ransverter, 28-30MHz to 144-146MHz, nearly comp, all parts, 
Microwave Modules converter, built Into professional cabinet, 
similar Magnum 2, £40 ono. Sinclair 3000 stereo amp, exc cond, £18 
ono. G8FIH, QTHR. Tel 0249 812047. 
L iner 2 fitted preamp, mobile mount, mlc etc, £90 or offer. Eddy­
stone EC10 Mk1, £40 ono. Microwave Modules 70/2MHz converter, 
£12. Eddystone S640, offers. Buyer collects. G3YPP, QTHR. 
Trio 9R59DS gen cov ric, £35. Buyer collects or can deliver 
reasonable distance. G4FIE. Tel Glen Perva 8705. 

WANTED 
Information re large wavemeter mark ed CLS4891 D , and 
oscfflator 375 S/S, range 7kHz to 12MHz with Muirhead dial, all costs 
paid, circuits returned etc. G3KOQ, 40 Oakwood Drive, Ravenshead, 
Nottingham. 
Linear amp, gdo, antenna matching unit, any cond as long as wkg 
ok. 21 MHz coll and circuit for HRO. Fyffe, 23 Mid Street, Ketttebridge, 
Fife. 
FT200 with FP200, HW101, HW100. For sale: Liner 2 etc, see sepa­
rate ad. G3XJS, QTHR. Tel 04947 2344. 
Three to four bedroom house within eight miles radius of Stone, 
Stalls, approx £14,000, must be good vhf site. G8LCQ, 43 Meadow 
Close, Houghton-le-Spring, Tyne and Wear. Tel 0783 842350. 
Information as to how one can receive satefffte weather pictures 
on 625 line tv with Iv conversion plans or converter design. Prepared 
to reward cash orln kind with Info on space, gravlletfon, lfme, energy, 
magnetism. Correspondence on this subject Invited from serfous­
mlnded, especially readers ol B. L Cathie's Harmonic 695 and 33. 
Observed shift on oscilloscope of locked audio signal backwards in 
time In vicinity of rapidly discharged large Industrial equalisation 
condenser, could be magnetic flux upsetting lime base, could be 
real time shift, any deep thinkers? H. Graepef, El1DA, Kinsale, 
Irish Republic. 
RTTV equipment, 2m Im tx/rx, TA33Jr. Or G. V. Bulger, G3WIP, 
58 Newlck Road, London E5 ORR. Tel 01-985 1314 home, 01-539 5522 
work. 
L inear amp, hf, well made and Quiet. American Unique wire tuner. 
G3T JY, QTHR. Tel 020-122 2142. 
HQt Mlnlbeam. FV101B vfo. Edwards, GW4ESL, 14 Northfield 
Close, Caerleon, Newport, Gwent. Tel Caerleon 421195. 
455kHz, or other frequency below 9MHz, ssb and cw or cw only 
mech or xtaf niters, please give price and data Inc bandwidths and 
Impedances. GM4DQD, Zoar, Wadblster, Glrfsta, Shetland Isles. 
Collector-enthusiast trying to locale old radios made before 1933, 
mains or battery, books, magazines, valves before 1937, spkrs, good 
price paid for equipment In above average cond. C. Sawyer, 210 
Gordon Avenue, Camberley, Surrey. T el 0276 29460. 
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" Antenna here is an end-loaded multi-normal-mode helix" 
(With apologies to " The ' norm al-mode' helical aerial", 

G8ENN, Radio Commun/cal/on July 1974) 

Trio T X.S99 or T599S wanted urgently, must be wkg, preferably 
with manual and cables, good price paid for a good rig. R. J. Napper, 
22 Rydel Drive, Hale Barns, Altrfncham, Cheshire. Tel 061-980 4252. 
Vaesu FRSOB, mint cond. For safe: Brand new AYO model 8 Mk3 
with leather case and 50A shunt, wfff exchange for FRSOB or similar 
amateur bands rx. Letters only please. Steven Pocock, 57 Golden 
Avenue, East Preston, Sussex BN16 1 QX. 
Eddystone 888A or KW707 or sfmlfar amateur band rx. G8LNO, 
QTHR. Tel Reading 733257. 
Telfo rd TC10, full details. G8HBO, QTHR. Tel 01-399 8196. 
A TU, or loading coll and variable cap In box for top band. G4FAJ, 
QTHR. Tel 054 33 2169. 
HF QRO linear, Collins or similar. Moblle If near 2m. Electronic key. 
Drake Ip fllter. Lightweight oscilloscope. Heavy duty rotator. 
Antenna switch. VHF manual. G3NZT, QTHR. Tel 044 83550. 
H andbook and cir cuit of Servfscope by Tefequipment, buy or 
borrow and copy. Desperate. G3XHC, QTHR. 
BC348, BC342, state price and cond. Openshaw, 516 Walmersley 
Road, Bury, Lanes. 
Manual , circuit or connection diagram Storno CQM13C, control 
box, cables, mfc. Manual for SX24. G3LYU, QTHR. Tel Leicester 
876459. 
D rake T4X or T4X-B, top price offered depending on cond, no 
guarantee required, wffl buy comp Drake rig ff not splitting, wffl 
collect, spot cash. G3TYY, QTHR. 
Anyone Interested in swopping oscilloscope for my Zenith E 
35mm camera, tripod, daylight loader, and Muilard 3-3 tape amp, all 
exc cond, cash adjustment If necessary. A. Schl flman, 41 Benton 
Road, llford, Essex IG1 4AU. Tel 01-518 1562. 
Three Carlisle amateurs require Heathkit RA1 manual or loan of 
same for copying ff possible. G3ULY, QTHR. 

Looking ahead 
2C Aprli- NRSA Convention, Belle Vue, Manchester. 
6-8 May-RSGB International Radio Communication Exhibition and 
Convention, Alexandra Palace, London. 
17-18 September~NW Amateur Radio Convention, University of 
Lancaster. 
15-18 Oct ober-Jamboree on t he A fr. 
27.29 Oetober-ARRA Exhibition, Granby Halls, Leicester. 
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TMP ELECTRONIC SUPPLIES 
(J. H . Jooos, GW3TMPJ 

Agent for South Midlands Communi cations Ltd 
Full ranoo of YAESU equipment with 2 year warrant y p1u1 H Y-GAIN 
JAYBEAM BANT EX CO E ROTA T ORS BELCO M K W MI CROWAVE 

MODULES FOK ET C ET C ET C. 
U sad Equipment 

FTDX•01 & cw Filler .. £285.00 
SWAN 350 & AC PSU .. £225.00 
HW-101, HP23 & CW Fiiter £185.00 
FRDX•oo Receiver.. • , £160.00 

TR2200 as new with 10 
chnnnols & nccessorlos 
tone burst etc. . • 

KPZ02s with "ccessorles 
£160.00 

E.90.00 
l o £120.00 Liner 2 a few In stock . . £115.00 

lo £130.00 NR-56 MonHor Receiver . • £40,00 
Equipment Ser-vice 

All modern transmitters, 1ccctveni, trnncolvcrs rc~lloned '-"d serviced, pleaso 
ring for Quote. 
GOOD CLEAN EQUIPMENT W ANTED FOR CASH URGENTLY 

3 Bryn Cl yd, Leeswood, Mold, Clwyd, CH7 4RU. 
Tel: Poolybodklo 846 (STD 035287) 

HIRE OR BUY 
TRY UHF/VHF EQUIPMENT 
IC22A's etc from £6.20 per month 

Latest 70cm TX/RX Autoscan 

MICROWAVE MODULES EQUIPMENT 
2m to 70cms Transverter £8.00 per month 

FM PA's 2 metres, 20 watts out, from Trio 2200GX etc, £25.00 

SAE FOR DETAILS 

BOOTH HOLDINGS BATH 
(Incorporating Ham Hire and Rent-a-Rig) 

Mombor of F.A.F.A. 

6 Golf Club Lane, S altford, Bri st o l 712730 
G3XOD, G3NX U after 7pm Saltford 2402 

G8DPH Windsor 51767 after 7pm 

REG. WARD & CO. LTD. G2BSW 
GI CA 

K.W. 
103 VSWR Meter and 

combined Power Mot or. . £16.00 

107 Combined E·Z March, 
VSWR and RF Power 
lndlcalor, Dummy load 
nnd Antenna Switch tor 
4 outlet s .. £68.oo 

Tr.ap D1pole Co·axlal 
Fe&der £28.00 

T rap Dipole wi th Balun .. ut.00 

3--wa)' Antenna SwllchH 
(forco-atj .. .u.oo 

SHURE MICROPHONES 
Model #I £19.20 Model 201 £7.U 

YAESU 
FT101 E Transcelvor £.Ut,00 
FT2006 Tran1colver e.nd 

FP200 PSU.. • • • . £289.00 
Yoesu FT. 3010. All solid 

slole TCVR £599.00 
FR101 S Receiver • • £219,00 
FR101 D Re ceiver • . £390.00 
FT 401 B • • . • £3M.OO 
Y0100Monltorscopo £118.00 
FT221 • . .. .. • • £359.00 
New G/C Receiver FRG.7 •• £144.00 
Tochnlcal Aaiocla t1• Audio 
Compressor• £42.00 

USED EQUIPMENT 
FT.101. Excellent •• £250.oo Sotcllll 2000 (comp.) . • U15.00 

Valves for Yaoou, etc •• 6BZ6, GUS, 8K06, 12AX7A. 12BY7A. 12AU7, 6JS6C, 6148, 
6HF5, 6LQ6, 6EA8, 6GK6, 61"68, &KO&, RCA Valves for KW equipment, etc. 

Sentlnal 2m Preampt and 2m convertor11Europa lfanavertera, J Seems end S to11o 
rotators. HO' 1.Cg ent. wlre, lnaulators, 52 6. 75 ohm co·ax, and UHF plug•, 
1ocket1 and roducora, G-Whlp mobllo ontenna, Wlghlrap1, Mast couplers. 
Hy-Galo vortlcala, SWR 10 (Twlnmetor), SWR/PWR Metora. 

A MTRON K ITS 
TRADE INS WITH PLEASURE. OUR STOCK OF GOOD SECOND-HAND 
EQUIPMENT CHANGES DAILY- LET US KNOW YOUR REQUIREMENTS. 
Due to currencyfluctuatlone price ot lmportod equipment are I lab le to alteraUon. 
ADO 12i% VAT to all prlce1 except u1ed equipment. 

Hf' TERMS AVAILABLE CARRIAGE EXTRA ON AU ITEMS 

AXMINSTER, DEVON EX13 5DP Telephone 33163 

AMATEUR RADIO EXCHAllGE 

EASY TERMS 

UP TO 3 YEARS 

The A laddin 's Cave for the enthusiast, with a secondhand selection 
that is second to none. Converters. Transverters. Transceivers (HF/ 
VHF/UHF). Receivers. Linear Amplifiers. Power Supplies. Rotators, 
and much, much more. 

* Good secondhand equipment always wanted * 
+ 

NEW EQUIPMENT Yaesu, lcom, Standard, FOK, Swan, Microwave 
Modules, QM70, Antenna Specialists, Bantex, 
Jaybeam, KW, Hy-Gain, etc. 

* Now in stock IC215, 
IC240, 

15 channels, 3 watts. 
new 2m mobile 

Phone for full details of current stocks and opening hours 

* 

2 NORTHFIELD ROAD, LONDON W13 9SY. Tel: 01-579 5311 
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I ~ 
YOUR FIRST CHOICE FOR Y AESU MUSEN! 

AS FACTORY-APPOINTED 
MAIN AGENTS 
WE OFFER YOU-

* LARGEST SELECTION 
*IMMEDIATE DESPATCH ON 

STOCK ITEMS 

f!E~~~1 R 'Iii! 
TRANSCEIVER \'II I 

YAESU v ACCEPTED AS THE 
FINEST ALL-MODE 
2 METRE RIG 
AVAILABLE MAIN 

AGENT 

* FREE SECURICOR DELIVERY 
* FULL WARRANTY SERVICE 
* EXCELLENT CREDIT TERMS Sensational ATLAS-110/llSX 

SOLE UK ~ .S.VA IV 
AGENTFOR ~ ELECTRON ICS 

MAIN 4i~ii,ATLAS 
AGENT ~ ... e-,r; RADIO INC. 

A COUPLE OF STAMPS (NO ENVELOPE) BRINGS THE FT-221R, SWAN OR ATLAS 
LEAFLET. A POSTAL ORDER OR STAMPS FOR 25 PENCE BRINGS THE LATEST YAESU 
MUSEN MAIN CATALOGUE TOGETHER WITH OUR CREDIT VOUCHER VALUE £1 FOR 
USE AGAINST YOUR FUTURE YAESU PURCHASE. 

ATTENTION GM'S - NEW SCOTTISH BRANCH! 
WE ARE PLEASED TO ANNOUNCE THAT OUR FULL-TIME BRANCH- AMATEUR ELECTRONICS UK· 
SCOTLAND-IS NOW OPEN AT 287 MAIN STREET, WISHAW, LANARKSHIRE. GORDON McCALLUM, 
GM3UCI, WILL BE AT YOUR SERVICE DURING NORMAL BUSINESS HOURS AND WILL BE VERY 
PLEASED TO SHOW YOU THE LATEST PRODUCTS. TEL : WISHAW 71382. 

BRANCH: AMATEUR ELECTRONICS UK-COASTAL, CLIFTONVILLE, 
KENT. KEN MclNNES, G3FTE, THANET (0843) 291297 

AGENT: WALES & WEST- ROSS CLARE, GW3NWS, CAERLEON 422232 

508-514 ALUM ROCK ROAD 1497 
011-127 

BIRMINGHAM 8 Telex33704s
6111 
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P.M. ELECTRONIC 
SERVICES 

7A ARROWE PARK ROAD, UPTON, 
WIRRAL, MERSEYSIDE, L49 OUB 

Ttl: 051-677 agta, U0-7pm. Cablu: CRYSTAL. BIRKENHEAD 

VAT- PRICES EXCLUDE VAT, WHICH SHOULD BE ADDED AT THE HIGHER RATE (12t%) FOR ITEMS MARKED (H) AND AT THE LOWER 
RATE (8% ) FOR ITEMS MARKED (L)-()VERSEAB ORDERS (Inc. Elrt and Channel ltlul NO VAT CHARGEABLE. 

2M TX & RX CRYSTAL AVAILABILITY & PRICE CHART 
CRYSTAL 
FREQUENCY 
RANGE 
USE (TX or RX) 
and HOLDER 

I ~ ~ 
- J J ~ ~ - J ~ j j 

~ j J ~ J - - - ~ - - ~ E -
~ 5 ~ ~ ~ 5 B 5 ~ ~ B ~ a a 
~ ~ % ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ....... ....... ~ .. : ~~~~~'Z . ~tz.' 

OUTPUT :t: :z: x % % X % X :Z: :i: :C :J: :2 % 
FREQUENCY ~ i ~ ~ :E ~ ~ ~ ~ ~ ~ ! i ~ ------ -i-------------f-
t44-030 • . b b b b b b b b b b b b b b 
141·4/433·2 • • a b • b b c b e b b b b b b 
t41·4a0 •• b b b b b b b b b b b b b b 
144-1100 •• bbbbbbbbbbbbbb 
141•700 • • b b b b b b b b b b b b b b 
145·000/SO • • a a a a 1 a a a 1 • • a 1 c 
145-050/R2T . • a a t b b 1 b 1 b b b b b b 
145·0'IS/R3T .. a 1 1 b b a b a b b b b b b 
t45·tOO/R4T .. a 1 a b b a b 1 b b b b b b 
t45·t25/R5T . . t 1 a b b t b a b b b b b b 
145·t50/R&T . • a 1 t b b a b e b b b b b b 
t45·175/R7T .. a 1 • b b a b 1 b b b b b b 
t45·200/R8T .. a 1 a b b 1 a • b 1 a b 1 b 

145·300/St2 . • b b b b b b b b b b b b b b 
145·350/St4 .. b b c b b b b b b c c b b b 
145'400/St6 • • b b b b b b b b b b b b b 
145-!509/S20 • • a .a a e a a a a a a a e 
145·52S/S2t .. a a a 1 e 1 a a b • b b 
145·550/522 • . e • • • c • • • b • b b 
t45·575/S23 • • a 1 • e c 1 a e b a b b 
145·600/524 .. • • • • c • • • b • b b 
145·550/R2R .. b b b a b b a b b a b b 
145·675/R3R .. b b b a b b a b b a b b 
145·700/R4R .. b b b a b b a b b a b b 

145·725/RSR ':: _·:. I b b b e b b • b b • b b 
145•750/R&R b b b • b b e b b I b·: b b 
145·776/R7R b b b a b b a b b b b 

~:~::'R8R : ~ : I : : : : : ~ ~ ~ 
PRICES: (I) £2.3S, (b) and (c) a.90 + VAT (H). 
AVAILABILITY: (a) .and (c) atock Items, normall:t avallable by return (we have 
over 4.000 Hems In stock). (b) Four weeks normally but II ID Quite posslblo wo 
could be able to supply from stock. 
N.B. Frequencies as listed abovo but In alternatlve holders andfor non-stock 
loads are avallabto ns aer codo (b). 
ORDERING. All we requi re to know le (1) Outputfrequoncy, (2) Crystal frequency 
range, (3) Tho holdor, and (4) Either lho load capacitance (pfs) or equlpmont. It 
Is not ossenHal to glvo the exnet froquoncy, though II would be of osslstaneo to 
Quote fl U known. 

JAPANESE AND AMERICAN EQUIPMENTS 
With tho ever lncroaslng popularlty of Japanese OQulpments wo havo further 
expanded our rnnoe of stock crystals. Wo c~n now supply for YAESU (FT2F. 
FT2FT, FT2 Auto, FT224). most of the ICOM range nnd the TRIO-KENWOOD 
range. We co.n els.o suopry from stock crystals for the HEATHKIT HW202: and 
HWITA. 

4m CRYSTALS FOR 70.211MHz-HC6/U 
TX 5•7825MHz and RX ~·7800MHz at £2.36 eoch + VAT (H) 
RX 6-7466MHz al £2.90 each + VAT (H) 

WHICH DO YOU NEED? 
LOW FREQUENCY CONVERTER. 10Cl-600kHz. 20dB pain antenna 

tuner. feeds 3·5-01Hz recelver . . • • . . £1.80 
ANTENNA NOISE BRIDGE. Measure rodlallon resistance 20-200 

ohms, t esonance 1-150MHz •• £1.20 
SPEECH COMPRESSOR, get 4 tlmea the punch . • . . . . £$.60 
V L F TUNER, see what's on 10-tSOl<Hz, audio outpu~ sulla SOit. 

antenna • . . . . • . . . . £9.70 
T WO TONE OSCILLATOR, for linear alter-care £5.50 

Each kit Is EASY to make ond fncludos a.II parts, colls, printed circuit, ca.u, etc, 
lnstrucHons, postage, money back aaauronce. 

SEND TODAY 

CAMBRIDGE KITS 
45 (RP) OLD SCHOOL LANE, Mil TON, CAMBRIDGE 
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CRYSTALS FOR THE NEW BRITISH 70CM CHANNELS 
We are otocklng the following chonnela: RB2 (434·65/433-05), RB4 (434·70/ 
433·10). RB& (434.75/433·15), SUS (433·20). RBIO (434-85/433-25). RB14 
(434·95/433.35), SUt8(433·45) and SU20(433·50)-TX ond RX for use with: 
PYE UHF Woolmlnslor (W15U). UHF Cambridge (U10B). Pocketfone 
(PF!) and STORNO COL/COM &52 1 11 al £2.38 pluo VAT (H). For lho 
U'SOL Bate Station wo havo tho TX cryatals for all lhe above channel• 
ptu1 tho RX orysfal1 for SUS and R8t4 el10 at £2.38 plua VAT (H) . 
Tho RX cry1tal1 for RB2, RB4, RB6. RBtO, SUtS and SU20 for ute In the 
U'50l Besa Station, togelher with the TX and RX cl"}latats for the remain .. 
lnp SU channel• (SU12-433·30-RTTY and SU16-433·40) for all tho eboYo 
~ulpmont• ate avallabl• at a.to plu1 VAT (H) dallveiy 11 per cfa11 
(b) 2m Item•. 
fl·245MHz "ALTERNATIVE" l.F. CRYSTALS-£2.38 + VAT (H). 
foruae In PYE and other equlpmenle wJth 10·7MH1 and .CSSkHz l .F.a lo oet 
rid of tho "blrdy" Juot aboye t45·0MHr. In HCB/U, HCl8/IU end HC2S/U. 
CRYSTAL SOCKETS-Het/U, HC13/U and HCZS/U (Low foH) 
Hp each+ VAT (H) +tip P.&P.perordor(P.& P.lrtall ordered 
with cry1tal1). 

CONVERTER/TRANSVERTER CRYSTALS-HCtl/U 
All al a.oo +VAT (H). 3He88MHz (144/28). 42MHz (70/28). 58MHz 
(144128). 70MHz (144/4). 71MHz (141/2). gsMHz (342/52). eeMHr ( t,296/432 
144), tOtMHz (432/28). 105·5558MHz (t ,299/28) and t16MHi (144/28). 
CRYSTALS SPECIALLY MANUFACTURED FOR AMATEUR use 

TO CUSTOMERS REQUIREMENTS 
Now aupplltd to our new lmprovod emateur epeclflcatlon (temp. tol. 
± 30ppm 0-00°C, adJ. lol. ± 30ppm) ••follows: In HC6U l-5·2MHz £3.95 ... 
VAT (H) and HC6/U 2-tOSMHi end HC18/U and HC25/U 4·105MHz £3.00 
+ VAT(H). Del Ivery usually 4...Sweoks. Please give clrcuncono1t1ons (l .o. 
toad In pf etc.) when ordering. Fundamentals (1 ·S-21MHz) wlll bo supplied 
to SOpf circuit conditions, and overtonH (21·10SMHz.) to sei'les resonant 
conditions unless otherwise speclned. for details of closor tototl\nce 
crytto!' pleoee 1en~ S.A.£. 

TEST EQUIPMENT FREQUENCY STANDARD CRYSTALS­
IOOkH1 In HC13/U, a.95 + VAT (L). 
1MH• and SMHz In HC&/U end tOMHz and 10·7MHz In HC6/U and HC25(U, 
£UO +VAT (L). 

BURNS ELECTRONICS 
We are the Northern Appointed Aoenl& for BURNS KITS et.c. and can 
1upply mo5l of tholr products from stoc.k. 

MODULAR COMMUNICATIONS SYSTEMS 
For the RTTY enthusiast we can recommend and supply tho "MCS" 
nmgo of products. This Includes terminal units, AFS keyers, maonot 
drivers for TTL Interface. tcloornph distortion monsurlng adaptor. RTTY 
audio orocessor, power units, etc. etc. 
For tho CW man we haYotho ''MCS" CW fllterwhlch gives three stoooa of 
acllve filtering. Please send S.A.E. for full details of tho "MCS"' range. 

ANZAC MD-108 DOUBLE BALANCED MI XER 
S-SOOMHz ••Ppllod wllh full details lor only £5.95 plus VAT (L). 

CRYSTALS FOR PROFESSIONAL USE 
CRYSTALS TO COMMERCIA L SPECI FICATIONS 

Wo can auoply CfY&faJs 10 most commorclal and Mil spec\Ocatlons , with 
nn O:Jpress service for that urgent order. Please send S.A.E. for detalla or 
tetephono between 4.30-7pm and ask for Mr. Norcllffo. 

TERMS: CASH WITH ORDER-MAIL ORDER ONLY-S.A.E. 
WITH ALL ENQUIRIES- PRICES INCLUDE P. & P. (BRITISH 
ISLES) EXCEPT WHERE STATED-OVERSEAS CHARGED AT 
COST. 

NEW 
TONE BURST AND TIMEOUT TIMER 

Provides tone burst plus timeout Indication off sec. pulses of 
1750Hz. Will drive a speaker. Will also drive a LED t sec flashes. 
Timeout nominally 53 sec. can be adjusted. Can be triggered by 
a positive or negative switching voltage. Size 55 x 45 mm. £8·60 

Fm. DETECTOR } 
400kHz. to 1.6MHz. See the Jan RadCom for £5-25 
TONE BURST details 
1750Hz. £4·00 

All 9·15v. Guttranleed '2 months. /nclusi'fe p & p t lc. SAE tnaulrles. 

LYE COMMUNICATIONS 
238 Stamford Road, Brierley Hill, West Midlands. 

DYS 2QE 
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ELECTRONIC DEVELOPMENTS 
Professional Quality for the Amateur 

THE MAGNUM TRANSVERTER 
EDT 144/28: EDT 70/28: EDT 50/28 

Our Tranavortor la full:f YAESU compatlblo .and may bo operated with mostothet 
HF t ranscolvors. Orlvo roqulred at 28MH1 up to SOOmW. Power lnpul up lo '200 
wane (50% ofllclent). Each Transvertot 11 allgnod using our SPECTRUM ANA­
LYSER to obtain on oxtromolycloan oulputapectrum. Microwave Modules rccolvo 
converters aro filled 10 e11 our Transvorlcra. 

PRICE £ t 5t .IO Inc VAT 

WAVEMETER 65 - 230MHz 

General coverage VHF Absorp­
tion Wavomotor. Its high sonel­
tMly mako1 It Ideal for chocking 
1purlou1 outt>uls aa w~ll as lho 
lranamlttod froquoncy. 

PRICE .£19.00 I nc V A T 

YOUR ORDERS, ENQUIRIES 

AND TECHNICAL QUERIES 

WILL BE DEALT WITH BOTH 

PERSONALL Y AND 

QUICKLY 

THE MAGNUM LINEAR/PREAMP 
EDL 144 

This Linear Ampllfler has been dovolopod b~ us to fll l tho nocd for a high power 
add-on unit for use molnly wlth low power SSB lranscolvors. Tho unlt also con· 
talns a low·nol1e h1Celvo preampllnor which Is ociulppod with nn RF gain control. 
Mains operated. Orlvo roqufroment: 5·20 watts-. CW and SSB. 5 watts mnxlmum 
AM & FM. P. A . 50% Efficient. R.F. swilched so no modlflcotlon to tronscoiver Is 
ncc(lssory. 

PRI CE £ 151 ,90 Inc VAT 

NEW PRODUCT 
70cm LINEAR EDL 432P 

Following the success of our432MHz Llnonr Ampltflor assembly EOL02 and due 
to tho Increasing enqulrlos for a s:olf conta.Tned unit, ELECTRONIC DEVELOP· 
MENTS are pleased lo announce tho unveiling ol a new llnonr fllllng theso needs, 
tho EOL 432P. 
This new unit utlllses the same P.A. o.s lhe EOL 43'2 and la c.omplote with mains 
power supply. blower, aerleJ chanoo ovor rolaya and full motoring. 

PRICE £ 151.90 Inc V AT 
SPECIFICATIONS : 
Typlcsl efficiency 50% al 50 wall$. 
Input drlvo 5·10 watts 
Output p<twor 50 watts RMS 
Input connector: SNC, 50 ohm. Oulpul conno-ctor: ''N' ' Typo, SO ohm. 
Siu: 101 >< 6i x 10jln (26 x 16 x 27icm). Weight: 221b (9.9kg) 

EDWI £51.25 Inc V AT (seo previous adverts tor further details or wrlle 
fer dal4 aheet). 

POLAR ELECTRONIC DEVELOPMENTS LTD 
DOMVILLE ROAD, LIVERPOOL, L13 4AT. Tel. 051-220 6666 
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STEPHENS-JAMES LTD Shop Houra 9.30om to 5.30pm Mon. to Sat. 
Euy accHs to the M8, M81, M82. M13 
NO PARKING PROBLEMS 

47 WARRINGTON ROAD, LEIGH, LANCS WN7 3EA TEL 052-35 76790 AU prices Include VAT at 9% or12Y. as going to 
pross December 

YAESUMUSEN 
FT101EL T ransceiver 
FT200B Transceiver 
FT-4018 Tranacolver •• 
FT221 Transcel>.Jer 
FR101S Receiver 
FR!01S Dlgltol Receiver 
FRlOtO recolver 
FR101D Digital Recelv., 
Fl2100 Llneor Ampllflor 
Y0·100 Monltorscoo e 
YC-3550 Frequency Coul"lte< 
Y0844 Oesk Microphone 
YD866Hond Microphone 
FRG7 Receiver 

DRAKE 
R4C Receiver •• 
T4X Transmitter 
TR.CC Transceiver 
AC4ACPou .. 
MS4Speaker . . 
SSR·1 Receiver 
SPR-4 Receiver 
Low P•ss Fiiter 

DECCA COMMUNICATIONS 
KW204 Trnnsmlttor 
KW107 Antenna Match 
KW109 Antenna Match 
KW Antenna Switch • • 
KWBnlun 
KW 1000 Linear 
KW202Recelver 

BELCOM 
Llner2 Transceiver 
L lner-430 Transceiver •• 
NR-58Tunablo FM Receiver 

OMEGA 
TE-701 Anlenno Nol so Brldgo2·30MHz 
TE-702 Anlenna Noise Brldge2·220MHz 

ROTATORS 
AR30 
AR(O 
coo 
Hamil 
Emoto 102LBX .. 
Emoto 110MXX 

HY·GAIN 

£482.50 
£326.00 
£'12.00 
£1Q3.87 
£338.37 
£438.00 
"'38.75 
£540.00 
£Zlt.OO 
£134.00 
£150.00 

a.so 
£20.00 

£1'7.00 

£150.00 
~.00 
"50.00 
£90.00 
£21.00 

£185.00 
£$10.00 
£ 15.00 

£285.00 
£.77.75 
£92.00 
£8.75 
£1.75 

£247.50 
£238.50 

£1'4.50 
£290.00 
£54.00 

£23.50 
£28.00 

£42.19 
£48.94 

£100.13 
£133.38 
£78.75 

£145.00 

JAYBEAM ANTENNAS 
.4m • Element •• 
2m S Element •• 
2m8Eloment 
2m 10 Element .. 
P8Mf 4/2m Pemtbeam 
2m5over5 
2:m 8 ovor8 
2m Ground Plane 
2m Crossed Olpole 
SPM Portoble M ast .. 
8 Eloment C rossed 2m 
SElomontCro11ed 2m 
2m 4 Element Quad 
2m 6 Elo.mont Quad .. 
osnocms 
PBM/18/ 70cms .• 
MBM48/70cms Multlbean·1 
MBM88/70cms Multlbeam 

PLANET 
Plenet2m L1near Amplifier 
Plnne2m Transvertor 
PSU tv Tranaverter •• 

MICROWAVE MODULES 
MMC144 2m Conyerter 
MMC/144 LO 
MMC70 • . 
MMC/70 LO 
MMC432 
MMC1296 
MMA 144 Pre-emp 
MMV1296 
MMT432/28 
MMDOSO 
MMD SOOP 
MMO OSOJSOOO Frequency Counlcr 
MMT 432/t44 .. 
MMT 144/28 

UNIDEN 
2Q'20ao.1om Tran1colvo1 
20302m Fm Transceiver 

G-WHIP MOBILE ANTENNAS 
t().15·20m HeHcnl Whip 
Sasonlount 
Coils for LF B.nnds each 
f lCllilwhlp Basie wllh mount 
Coils for all bands each 

£tU7 
U.94 
£9.11 

£19.35 
£28.35 
£14.51 
£18.11 
U.41 
£8.94 
£9.SO 

£18.11 
£14.51 
£14.85 
£19.80 
£14.06 
£18.as 
i:n.as 
£21.32 

£112.SO 
£112.50 

£37.SO 

£Z0.25 
£22.50 
£20.25 
£22.50 
£24.75 
£28.12 
£14.62 
£33,75 

£109.12 
£69.75 
m.12 
£88.87 

£149.82 
£80.87 

£495.00 
£178.37 

£Z0.15 
£2.47 
£5.47 

£15.00 
£6.25 

300ohmtwln feedor .. 
70ohmtwln feeder 
7Sohrn low loas co~ax . . 
Single meter SWR M eters .. 
Twin meter SWR Meters 
Pl259 Plugs •• 
50239 Sockets 
Cable reducers 
Line connoctore 
Junker• Heavv Outy Morse Keya •• 
Baeur Paddle Unit 
SWL Tuning Unit Mk 12-30MHz 
SWL Tuning Un11Mkti5SOl<cs-30MHz 

S.T .E. MILAN 
ARAC 102 2 band Rec el Yer .. 
Atal 222 t 44·146MHz AM-FM TX 
AR1028-30MHz Receiver Module • • 
AT222144·t46 TransmtlterModulo 
A04 FM Dlscrlmlnalor 
AA I Audio Module 
AG10 T one Gonorutor 
A T2310Chonnel Ccyatal Tx Module 
AT2010 Chonnol Ccyslal R• Module 
Al.8 Linear Amptlfler Module 
ASthlobltlsed 12V de board 
AK202M FM Transceiver 
AK20 FM T ranecelYer kit • . 

TECHN ICAL ASSOCIATES 
Audio Compressor 
Notch Filter 
Band Pass Fiiler 
Cryalol Callbnitor 
Preselector 

SECONDHAND EQUIPMENT 
YPesu FR01010 Recelvor . , 
Yoosu FR0101D Receiver .. 
Eddystone 840C Receiver 
Bnrlow Wadle~ XCR30 Receiver 
Yoosu FV400 VFO 
Henlhklt SB610 Monltorscope 
KW202 Receiver 
Yaosu Flt01 T111nsmllter .. 
Heathkit RA1 Receiver 
Halllcraftors SX122 receiver 
FT2008 Transcel.,.er . . 
Liner 2 Transceiver •. 

8p 
Sp 

14p 
£10-40 
£12.eO 

45p 
40p 
Up 
75p 

£28.50 
£1.87 

£17.00 
£25.40 

£100.00 
£126.00 
£40.SO 
£50.00 
£$,OI 
£US 
£4.50 

£39.00 
£52.00 
UJ.00 
£9.00 

£17'.00 
£120.00 

£23,&2 
£25.&0 
£25.60 
~.Tl 
£25.70 

£335.00 
£375.00 
us.oo 

£100.00 
£40.00 
£75.00 

£185.00 
£300.00 
£45.00 

£125.00 
£300.00 
£ t30.00 

Slamped addressed env&lopo ple.ose with all general 
enqulrlos. Postago 01tro al cost. Oollverles lree In 
some arcat. 

12AVQ 1().1S·20m Verllcal •• 
14AVT 1o..40m Vcrll cal 
18AVT/ WB 1().80m V ertical .• 
TH3MK/3 Trlbonder Beem •• 
TH&OXX Trlbendu Beam 
BN86 Balun 

£40,SO 
£56.25 
£76.21 

£ 140.17 
£t63.30 
£20.25 
~.75 

CALLETTI now ranoe VHF Anlenno 
2m Ground plane, 4 radiols £13.39 

£12.00 
£12.00 

ACCESS AND BARCLAYCARD FACILITIES 
Full ofter sales sorvlce. All eQulpment ai r tested and 
sold trom abovo premises. Wo do not employ ony 
part-limo sales or sell to private lndlvJdual for re· 
solo. On the spot HP and credit focllltles avallabfo. 
Part C:kcheinges welcome. I nstant C.l!lah paid tor oood 
ch~an eQulpment o r we will a.ell your oqylpment for 
you at a &mall commission. 

Bump or Mount 

ATLAS 
210X T ransceiver 
21SX Tmnscelver 

2m Gultor mounted, f .. whip 
2m slandard mounl 

ACCESSORIES 
UR•350ohm Co·Ax per metre 
UR67 SOohm Co·Ax per metre 

STOCK CRYSTALS 
2·METRE: All popular channels in stock, also S14. 
CONVERTER : 28/144: 38·66667MHz £2.25. 
TONEBURST: 224kHz £3.50 (used with 4007 &. 4024, cct 
supplied). 
MARKER : 100kHz £2.75, 200kHz £3.50, 455kHz £4.00, 1MHz 
£2.75, 5, 10 &. 10·7MHz £2.25. 
CLOCK: 2·097152MHz £3.05, 3·2768, 4·194304 &6·5536MHz £2.70. 
MARINE: 13MHz Tx & 48MHz Rx £2.SO ea. Stock channels-0, 
6, 8, 9, 10, 12, 14, 16, 31, 37, 67, 70 & 73. 
RADIO CONTROL: 6 common channels for 455kHz l.F. £3.00 
per pair. 
FM DEMODULATOR : 9·8MHz £2.25. Use with NE563 (cct 
supplied). 
Add 12t% VAT except for marker and clock crystals which 
carry 8%. 
INTERFACE QUARTZ DEVICES LTD 

29 Market St. Crewkerne, Somerset Tel: (046031) 4433, Telex: 46283 

152 

18p 
45p 

R.T. & I. offer the finest selection of 
first-class new and fully overhauled 
second-hand communications and 
electronics equipment in the U.K. 
e Constandy changing stocks of a vast ranie of equipment. e Cosh or Hire Purchaso ternu l!osily arranged. e Part exchanges welcomed. e Weare •spot cash' buyers forolmo•t a// eltttronic equipment. 
Send $.A.E for our lntost llst of over 50 receivers and many olher lnler" 
esllng Items. 

R.T. & I. ELECTRONICS LTD. 
Athv1llo Old Hall, Ashville Road, London E.11 Tel: 01°539 4986 
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i)ijfi1# ELECTRO~!~§ 
70cm REPEATERS ARE HERE NOW 
THE COBRA 
Thia unit Is da1lgnod lo bo used In conJuncUon with a 2m fm tranocolvcr to allow 
tho OJ)orotor access to tho 70cm band In both 1lmpltx and repenter modos. Tho 
normal luncllons of tho 2m transcelvor nro rotnlnod and 70cm operation ma~ bo 
achieved by a almple flick of a switch. 70Cm rocolvod algnala 1uo convortcd down 
In a llnoar mannor lo the 2m band. 2m transmit alonol It trlpled ln heqvcncy to the 
70cm band. Boceu10 tho COBRA has Ila own bulll·ln audio 1taaea, freQuency devl-
1tlon on 70cm la pre-...et rrom within the COBRA thus 1lvold\ng the necessity of eny 
adlu1tmont1 to the 2m tran,cclver. · 
FEATURES: * Swllchable Bulll In Audio Ampllfler and Llmlttr. * Tone Surat adJuatable Jn frequencY, amplltudo and duration. * All Rec.olv•/ Tr•namlt}Swltchlng aecomptfahed b~ bulll·ln RF Sonsino. * Conllola Include 2m/10cm SwUch: Tone Butat On/Oft Switch: Illuminated 

Roletlv• RF Power Output Meter. Microphone Input/Output Socket•. * Revtrae Polarity Protected. * Fund DC Lino. * Wolghl lkg. 

t* ~~~·;;; 1~,::l:l.~:=~t~~.d~~~~l~lons In mm). 
Current Conaumpllon 2m posltion-Zt!lro. 

70cm ., Rccelvo 120mA 
70cm .. Transmit t80mA £86.00 

2FM70: This emall unit obviates lhe need tor t ho oxponao o f o second transceiver 
or tho comptexlly of numerous add on units with mulllple connecting leads. By 
1lmply Inserting tho unit In tho antonna lead of your2m FM trnnecolvoryou arc ready 
tor oporaUon on either 2m or 70cm AT THE FLICK OF A SWITCH. Tho2FM70 hos 
ft1 own 70cm to 2m receive convorter b1.1IU In •nd all switching It carried out wllhln 
the unit. Sl1• tOS1nm x 40mm x tSOmm. Weight 450 grams. Suppll&d complete 
with powtr cord end mobile mounting bracht. £55.00 
U:MJZ8 CONVERTER: 105·66MHz crystal 01clll1tor. Hybrld ring mixer ulillslno 
achottky dlode1. Dual onto MOSfct hend ampllfler. All UHF and SHF circuits use 
prJntod 1trlpllne1. 2-SdB oa1n. 8d8 noise. 28-30MHt l .f . £24 .. 00 
"32(28 CONVERTER: 101MHz c.ry1tal osclllator. Two RF ataoea In ca.scade uslng 
printed 11/lplln• tuned circuits bolor• AND alter each ataoe. Dual gale MDSlet 
ml:tt r for ucellonc cross modulatfon Immunity. Gain - 30clB, Noise :ai S·Sd8. 
2&-30MHz l.F. £19.50 
144/21 CONVERTER: lt&MHz <~•lal osclllalor. MOSlet RF amollOer lnducllvely 

ROGER 
GSAYN VHF 

coupled Uo ollmlnato souril) to Mosret mixer. Alf 1lgnal oath Inductors utHlsa 
printed 1trfotlno tor long term performance and atabtUry. Goin - 28<18. Noise""'" 
2·5d8. 2$-30MH1 l.F. 4m rtulon av•ll1bl~ al um~ 1>1lce. £18.00 
All convcr1or1 oce nued with BNC &ockets as standard •nd operate from 9-15V 
nogatlvo earth. We arc nol aw•rc of any oUler rqu/pm1nt In th• s.amo class. 

S CORPION 
28/144 HIGH POWER TRANSVERTER * ElectJonlcally s tnblHaod DC lino to both tho local oaclllator and receive 

convortor. * 118MHr crystal 01clllolor for spurious tree rccopllon and trnnamlsslon. * Recolvo convortor 30dB gain: 3d8 noise. * Hlohlr llnoarlsod t11n1mlt mixer. * Inductive coupling In all banamlt 111.aes onsurea a clean apurll froo sl;nal. 

*i** 3~~~-~~1~;:1.:.:~:~~P~r.llfler In a Moh Q clrcu11. 
Bulll In aerlol change over relay. 
All powor and 1wltchlno from your MF tran1celver. 
Wh1ttver modt your hf tr.eanscelver will supply wlU be f11thtullr tr1nsver1ed to 
tr•t11mlt on the 2m band. 

t ~:il~u~;::: =~~~t band edges-OSCAR MEN PLEASE NOTE. * Sturdy ottracUv• constJuctlon. * Superior ventllatlon afvos no trouble wllh overheating. £tot.GO 
28/144 SOLID STATE TRANSVERTER 
All 1olld 1tate circuitry emoloylng high gain low 1purU mixer configuration. Fully 
motored 1t1d LEO• to lndlcatob.Jrx condition. Meaaurfng 250mm x 125mm x 50mm, 
attractlvely atyled. 2W output (llnear and clean). Bullt·ln ent c/o roln,y. Tho qrp 
mnn'e dtllohtor uto It for driving a high power llnoar nmo. Roloy contncta olrrady 
bullt In for switching olternol llna.ar. Receive sldo en\ploy1a1uporb FET convortor. 
50239 ant aockot. Suppllcd comploto with harnost for your u b tran1colvor. £60.00 
2m SOLIDSTATE LINEAR AMPLIFIER 
All solid 1t"to SOW rms output2m linear ampllnor. Juel connect In tho antennn llne 
of your 2m tranacelver and leave the rest to the bullt In RF aonalng norlal c/o reloy. 
Accopt FM, SSS, A.M. and CW with swllehable hang·llmo for SSB opor11:tlon. 
Supplied complete wllh OC power cord and 50239 Input ond oulput 1ocke11. LS2:.00 
AGENTS: PETER AVILL GlTPX (QTHR) 0 228 712517 

GORDON ADAMS G3LEQ (QTHR) Knutslord 4040 

LEE ELECTRON Its LTD D.P. HOBBS LTD CRAYFORD ELECTRONICS 
WRITE OR TELEPHONE FOR FULL DETAILS OF OUR UNITS. CALURS 
WELCOME BY APPOINTMENT HP FACILITIES AVAILABU 
All UHF unlu 110 fllltd BNC wcktl$, VHF untu fllltd S013' .socAru. All units fully 
gu~r1ntffd lot It months. Pr/cu Include VAT •nd c~rtlao1 to UK rrulnl~ml. 
SEVERNSIDE SOUTH. BEW DUY, WORCESTERSHIRE DYfZ 2DX, 
ENGLAND Toloohono: Bewdloy (02tl) 400070 

ANTENNAE BRYON 
GSIWX 

1 
This month we describe some of our range of 432MHz aerials. Almost all are available for immediate delivery. 

L 
CJ 
I J 

W e can supply either ti. (unity gain) aerials, fi. (4dB gain) or collnear (7dB gain). A ll are SO ohm Impedance and 
are cut to a centre frequency of 434MHz. Th ey have a drive capability of 100W and exhibit a VSWR of typically 
better than t ·2:1 over a 2% bandwidth. Constructional details are similar to those described in last month's advert. 
The colinear utilizes extended aperture techniques to achieve a current maxima al a high level on the antenna, 
giving height gain. This can result In an effective gain higher than normally expected with the bonus that the anten­
na Is less affected by objects In the rear field at low levels. Our 432MHz unit without change will resonate as a ii. 
on 70MHz and by removing the top section and adding a small stub become at). on 145MHz. Furthermore, since 
the tuning element of all our aerials Is integral with the rod section, It becomes possible to utilize the same base 
with any compatible whip. For example, our standard Ml& base will fit any 2BA based rod for any frequency. Thus, 
by just purchasing e•lra whip sections l or the different bands one need drill only one hole In the roofl 

For Vehicle Mounting 
H f nae 28A Strow 
AS·IO A6·9 
AS·12 A0-13 
A52·12 A62·t3 

113-12 

M8·12 

U58H 
A58DH 

A2·13 

CPU758C 

GM758C 
USBS 
AS80S 

Nol•s 
2 

1 
1.3 
1,4 
6 
7 
8 
2,8 
8 

For baso ground piano Ult!', with U58S 
GP70 

Price 
£5.07 
U.62 

£11.6' 
£10.09 
£11.60 
£11.8'7 
£1Uli 
£14.tl 
£2,IO 
£6.Jli 

Noto a 
t H0t mouldod In .Cm UR78 cablo 
2 t .\ norlol ti.II olhor1 collnaor 
3 Con bo auomblod 11om outside of vehlclo 
4 Boot mountl"g 
6 Window clip wi th BNC socket 
7 Magnetic mount 
8 Whips only-no buo 
O Gullett mount 

rod Both up to 2· mast 
£9.07 Lloht alloy clamp BNC socket 

A' GP587A 

l/"rKf , CPU758C 

£t4.67 HHvy duty N sock.et 

~-
See our January advert p, 80 for 2m aorfals. Plonso send a luge sno for Usts. Spares 
and Pil'ts MO oaally avnllablo for all acrials-ANTEC u rfal1 n.ro nll modo In Brltaln. 
CarrJago utre-pleose nolo. 
Stand:ud cho,go for all 70cm aarlnls 70p, smaU parts such at basea end hellcals 20p. 

VAT NOT I NCLUDED P LEASE ADD 121-% TO TOT A L 
Noxt nlonth•s advert wlll covor now llomt ond porls. 

CRAYFORD ELECTRONICS 6 Lovelace Close, West Kingsdown, Sevenoaks Kent, 
TN15 6DJ. 24 hour answer service 047485 2577 
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TECHNICAL ASSOCIATES 
COMMUNICATION AIDS 

AUDIO COMPRESSOR * Sull•ble for SSB/AM/FM * pure compreoalon, no 
cllpplngl * 24 to 26dBa of compression. with le11 lhnn 1 % distorti on * 1aat 111tack 
time In the orderof 200mlcro1oconds * varlabledocaytlme, on hontpanel * variable 
noise oate on hont p anel pievonte nmblont nofso level !ripping vox or bolno ht In 
pauses lo speech* all functions routed to output In °ofl" posi tion * goea between 
mlc and t.x no mods lnvolvtd *these compressors have been te:tted alongside com· 
merclal rf cHppers. lhe onlydlflorenceotthe receiving e nd was: sugetlo r audio qm1l1ty, 
£22.50 + VAT (121%) 
PRINTED CIRCUIT MODULE A.C.I. Assembled and tested Including oil pola 
£12.50 + 121% VAT. 

RX PEAK AND NOTCH FILTER * no gimmicks * ell lntcoratod circuits * wtll 
clear ORM ln seconds * 1 wott ofp s t(lgO * headphone~sockel * ooes between RX 
end loudspeaker* by-pass swllch * notch-wldlh control for optimum width ot notch * tune control n1IOW$ you 10 put tho notch or pcok wher-e ~Ou want It * runs from 
lnlernnl PP9 bnttery 01 any supply from 9V to 15V * wlll also peak up CW slgn~ls, 
£24.50 + VAT (12t%). 
PRINTED CIRCUIT MODULE P.N.I. A ssembled ond tested Including all pot! 
£13.50 + 12l% VAT. 
RX BAND PASS FIL T£R * 9 lntegroted circuits * 1 watt o/p stage* headphone 
socket * 8 switched posltions ot fillet * high pa.ss-2·5kHz-2·00Hz·1·5kHi.·200Hz-
1tOHt-80Hz * Bandwldrhs. selecteQ for opHmum readablllly on AM, SSB, FM. CW* 
giving the operator total control over bandwidth and ORM condlUons * makes the 
poor RX superb and the superb RX bettef * runs from int ernal PP9 bttttery or any 
supply from 9V to 15V. U4.50 + VAT (12tY,l. (Below, i.m 
PRINTED CIRCUIT MODULE B.P.I. Assomblod and lo1ted In B way rotary Switch. 
£13.50 + 12111, VAT. 

XT A L CALIBRATOR* a de·luJCe unit with tevan ningcs down to 1kHz * Swltch 
selecled from front panel* 1MHz·500Hz·100kHz·SOkHz·10kHi.·5kHz-1kHz * Radiates 
hom Its own Sin nnt. * Mttrkert usable hom 1MHz to UHF * complete with anl .. 
ready to uoo, Juol connect o 9V bottery, £19.00 + VA T<8%l + 25p P. & P. (Above) 

THE TECH ASSOCIATES PRE-SELECTOR. Peoka all algnal1. amateur bands 
+ broadcut bands * tunablo hom MJMHz to 31MHz *three switched band•* R.F. 
gain conltol to prevent 11tono slallon overload* S.0.2591/P and 0/P sockets* two 
transistors . F.E.T. R.F. amp + bl·potar emitter follower for ~lsn OJP *two typei; 
avallable. 

*TYPE t with ent. changeover relay for tnmtcelver use, £28,00 + 12iY. VAT + 
75p P. &. P. 

*TYPE 2 for S.W.L. wlthoul ant. reloy, £23.00 + f2t% VAT+ 75p P. & P. 

83 SCOTLAND WAY, HOR8FORTH, LEEDS, YORKS. Tai. LEEDS &8$736 

154 

NEW! SAMSON ETM-3C 
C-MOS KEVER 

t µA battery drain-Why switch off? 
esalf-completlng dots/dashes/spaces. • Can be used 
ellher as normal electronic ~eyer or 111 an Iambic-mode 
squeeze keyer. e 8·50 wpm. e Constant 3:1 dash-dot 
ratio. • 6 C·MOS ICs and 4 transistors. • Plug-In PCB. e Long battery life-typically 1µA drain when ldllng­
Bullt-ln batteryholder for 4 x 1 ·5V batteries (but will work 
over 3-10V range). e PCB has both a reed relay (250V, 
O·SA, 25W max) and a switching transistor (300V, 30mA max) 
-either keying method can be used e Has the well-known 
fully-adjustable Samson precision keying lever assembly. 
e Operate/Tune button. e Sldetone oscillator. e Grey 
case 4' x 2" x 6'. £63.88 
ETM-4C : As ETM-3C but with 2 combinable memories. 
BUILT FOR DEPENDABLE MARINE & COMMERCIAL 
SERVICE 

JUNKER PRECISION HAND KEY. A superbly engineered 
straight key used for many years by professionals afloat and 
ashore. With this key you can't help but send good morse. Free­
standing-no screwing down. Front and back contacts-fully­
ad)ustable gaps/tension. Key-click filter. Hinged grey cover. 
£28.64. 
BAUER KEYING PADDLE. Single-paddle unit on 1!' x 2" 
base for home-built El-bugs. Adjustable gaps/tensions. £9.97 
88mH TOROIDS for CW, RTTY, SSTV filters, 90p. each 
90° AUDIO PHASE SHIFT NETWORKS, octal based. 
All prices postpaid U K and Include 12;3 VAT. Please 
send stamp with enquiries. 

SPACEMARK LTD. 
Thornfleld H ouse, Delamer Road, A ltrlncham, Cheshire. 

(Tel: 061·928 8458) 

G4DSG D. P. HOBBS LTD. G3HEO 

The Component Spe~lallsts 

TRIO OR666 Communications Re· 
celvers £145.00 

ICOM Mains Power Supply Unit 
(IC22A) £l5.00 

Bcfcom Llnor Z Mk II £164.00 

Ltner 2 Power Supply £28.00 

QM70 New "Cobra" 2m/70cm FM. 
T/~crter w/Ch mlc. audio £16.45 

2FMno 2m/70cm FM T/verter £A0.40 

28/144 Hl·Power Treinsverter £88.80 

28/144 Solld·Sloto T/vertor £4&.24 

50 w~tt 2m. Llnonr A mp. £M.oo 

H4JZ8 Converter £16.00 

432/28 Converter £17.34 

1296/21 Convcrtor £21.34 

MICROWAVE MODULES/2 metre 
Convertet1. 2·'4, -'·8. 1-4·16, 28-30 
MHz. l.F. £11.00 

PART EXCHANGE WELCOME 

144/28LO Oulput £20.00 

4 metre Converter £18.00 

70 cm. Convert or £22.00 

23 cm. Converter £25.00 

2 metre Prenmr:i. £13.00 

"32/1%96 Vnractor Tripler £30.00 

10 cmt Tronsverter £97.00 

Unlden 2030 12 channel 2 metre 
Tranceiver fitted fivo channels £t3t.OO 

NR. 56VFI 2m. Monitor Recolver £48 

50k ohm Push·IO·talk mies. £3.75 

ALL ABOVE PLUS 12t% VAT. 

MICROWAVE MODULES COUN· 
TERS: 

50mhi. Counter 

500mhi. Pro--scnJer 

£6%.oo 
£25.00 

50mhz Counter with buflt·ln Pre-
scaler (500mhz) £7tl.OO 

M lcroteat 80 T4'.lslmetors £14.SO 

Superteater GSOR Testmeter £2:2.SO 

ABOVE PLUS IX VAT. 

ACCESS OR IJARCLAY CARD 

I I King Street, Luton, Beds. 20007 
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Va t Reg 193·81:U·46 MODULAR ELECTRONICS GSCQS 

N ew Address for all communications: Retail shop open March 77, visitors welcome 9 to S 
9 S HIGH STREET, SELSEY, N r. CHICHESTER, SUSSEX. Te lephone: Selsey (024-361) 1916 

SOUO STATE SCIENTIFIC R.F. POWER DEVICES 
Typo Specification Price excl 

VAT Clow) 
2N4427 1W 10dB 12V 175MHz £Q.85 
2N38&6 1W 10dB 24V 17SMHi £0,79 
2N3SS3 2·5W 10dB 24V 175MHi £0,98 
S01143 10W IOdB 12V 220MH1 £5.69 
2N6080 4W 12dB 12V 175MHi £3.79 
2N0081 ISW 5·5dB 12V 17SMHi £5.98 
2N0082 2SW 5·2dB 12V 175MHi £7.90 
2N6063 ".l/JW 5•7dB 12V 17SMHi £8.33 
2Ne084 40W 4·SdB 12V 175MHi £11.74 
Rf2127 70W 6·5dB 12v 17SMHz £24.19 
2H5944 2W 9dB 12V 470MHz £5.34 
2N5945 4W 8dB 12V 470MHz £7.58 
2NS946 10W SdB 12V 470MHz £&.88 
5Dl136 10W 5·5dB 12V 470MHz £8.24 
5Dl195 2SW 5·5d8 12V 470MHz £15.66 
5DI 089 40W 4·3dB 12V 470MHz £1U2 
2H5031 UHF amp 2·SdB N.F. 450MH• £2.13 
2N5179 Gen purposo amp FT.,,. 900MHr £0·63 
Low Noise T Pack Oovlces by TRW and MUL 
BFR90 UHF omp2•3dB N.F. 450MHz £3.60 
TP390UHFomp2·7dBN.F. 450MHz £1.95 
TP491 UHF amp 1·6dB N.F. 450MHz .£3.40 
DATA COPIES WITHOUT DEVICE. SAE + 20p wllh 
device aupplled free. 
NOTE VAT II STANDARD RATE EJCTRA. 
SURPLUS R.F. TRANSISTORS. 
Mulllud 587BLY (TO&O) Me,.sured Tost Data. 
Vee 24V 144MHz 9W In 1or 40W out 
Vee 13·8V 1«MHz 10W In for 27·5W out 
Performance slmHar to PT41760 only £2.50 
PT21~E Vee 13·8V 4W- 1SW 144MH: £3,80 
PT4S3t Vcct21'0mW - t·OW t32MH: U.00 
OTHER OEVICES ALWAYS IN STOCK PLEASE 
ENQUIRE WITH SAE OR PHONE. 

S MALL S I GNAL TRANSISTORS AND 
MOSFET S. VAT(low) 
405-p. 40841-p. 3N204-£1.20. BFS28-10p, 
2N2369-15p. BC107-lfp. BC207-llp. BSX26-13p. 
BFX41-18p. BF115-30p. PT4166A SW dlu (S;m 
2N38&6)-50p. 
U.H.F. A•rl•I Changeover Relays. VAT fow) 
MAGNETIC DEVICES COAX RELAY 951-170-12 
so ohm. Good to 1·3gHz. £UO 

HEAT S INKS. Slnolo aided for Tronalator P.A.s 
VAT (low) T1P• 4Y1 4 x 2·36" 4·5 dog C/Watt 75p + 
post 18p. 

T1P• 6Mt 6 x 3-59' 2·5 dog C/Walt £1.20 + post 25p. 
E. T .I . (Sopl 71) Compononb. VAT (low) 
P.C.B....-p. 40pF Mica Trim C-Up. 10uF Tant.-ISp. 
I011F Eloct.-Up. BAV10 dlodeo-10p.1000pF F/T~p 

UBEFUL COMPONENTS . VAT (High) eitra. 
TRIMMERS FILM 10mm 3-25pF wlll handle ".l/JW at 
144--lp. 

Trimmers PTFE Film tOmm DAU. V.G. for RF-15p. 
SUBMINIATURE TRIMMERS (Stoatllo) 3-IOpf onl1 
5mm-10p, 
RF Chokes 2011H wlro endad (mln)-f 2p. 
RF Chokes 1211H 100mA (submln)-12p 
Ceromlc discs 1000pF or 200pf Erle-.2p. 
RELAYS S IEMENS. Recommended lor RF at 144fdHz. 
Molal con sealed DPOT 12 or24V. VAT (low)-65p. 
PLUGS AND SOCKETS. VAT (low). 
PW-p. Reducers Up. S0239 Amphenol-4Sp. 
BNC Plug S0ohm--5Clp. BNC Socket S/H ISO ohm-50p. 
I NT EGRAT ED CI RCUITS. VAT(low) 
MOTOROLA MC12013P. Divides -by 10 or 11 up to 
600mHz. .• Supplled completa wllh do.la end Input 
amp CCT £10.50. 

MC149SL Mull. B Mod. D omod. Phaso Dot. etc £1.15. 
SPERRY/BECKMAN·S5"7 Seo. Plaemo(180V) di splays 
Set(2twlnunlts) ± 1 and3 >< 7SegforU.OO + VAT(U 

Tra_naverter now FULL. 10W OJP with Improved 
linearity. VSWR proof P.A. for 28mHz I F Type 432·28-
10. £70 + VAT (high) For SOMHz IF Type 432-51).10 
£71 + VAT (high). 

Converter for 70cm 28MHz IF. N.F. 2·ld8 with 30d8 
Gain. Price £20 + VAT (high) 
Spoclal vers ion with 2·1d8 or better N.f. £22 + VAT. 
Llnoor 202·25 lor tho ICOM IC202 £35 + VAT (High) 
FMIS/1 for lhe 22000 min 13W Typ 15W £33 + VAT (H) 

FM1S/2 lortha2200gx min 15W ouU33 + VAT (High) 
M.E.L.40. 4/>W Linear Amp. 8·5 to 13W drive. Made to 
your drive level. £38 +VAT (High) 
P1 ... mpllflon for 144MH z. PA1 for ISOohms. PA Un 
for lhe Liner 2. Wllh 40873 MOSFET £4 + VAT (High) 
Gold model. Super plf(formance 3N204 £5 + VAT (H) 

Praamps formMHz.. Two models. Type A with 12dB 
gain and N.F. ot2·7dB TypeBwlth15dBgalnand N.F. 
of2dB Typo A Unboxed £7 + VAT(Hloh) Bo•ed £ 12 + 
v AT (High) Typo B Unboxod " + VAT (High) Bo•ed 
£14 + VAT (High) 

N ow range of 432MHz ampllften B NC IN/OUT. 
LINEAR M EL U4 400mW In for •W out 432MHz £.22 
+ VAT(H) 
LINEAR MEL Ul2 2·5W In for 12W out 432MHz £32 
+ VAT(H) 

POSTAGE 
SMALL COMPONENTS 25p. Heatslnks see llst . 

PREAMPS 40p. 
LINEARS/ TRANSVERTERS top. 

MINIMUM ORDER £1.50 

BARCLAYCARD OR ACCESS ON OVER .£10 VALUE 

J.BIRKETT 
X BAND DETECTOR DIODES LIKE SIM 2@ 15p, IN 23@ 25p. 

·0005ul lSkVW VfSCON EL CAPACITORS@ SOP each. 

BF 1n 100 VOLT NPN T RANSI STORS IOp each. 6 lor SOp. 

10 ASSORTED MULTI T URN TRIM POTS for50p. 

RADIO COMPONENT SUPPLIERS 
Member of t he ARRA 

VHF DUAL MOSFET's llko 40573@ 33p, 4 for £1.10. 

80METRE10X CRYSTALS, 3505, 3600. 3660kHz •I •Op each. 

SUB-MINIATURE 8 OHM LOUDSPEAKERS 1f" Dia. at 1Sp each. 

1000uf 40v.w. ELECTROLYTICS 11 x i' nt 3 for 350. 

SWATT NPN T039 DARLINTON TRANSISTORS@ 20o each. 

10,000uf 16v.w. ELECTROLYTICS size 31 x 1 3/16" ot 1Sp, 4 for SOp. 

28kHz CRYSTALS + by 16= 1150. < 36 = 1008 at 50p each. 

STC·IT T BLOCK CRYSTAL FI LTERS 10·lMHz B.W. ± &kHz @ £A eoch. 

SILICON BRIDGES 100PIV 1Amp@ 20p,200 PIV 1Amp@ 25p.400 PIV 1 Amp 
@ 30p, 600 PIV 1 Amp @ 40p, 200 PIV 2 Amp @ 30p, 40 PIV 3·2 Amp @ 30p, 
100 PIV 10 A mp@ 83p. 

100 ASSORTED Cm! POL YESTER CAPACITORS lor5lp. 

SUB-MINIATURE TOGGLE SWITCHES SPC0@ 3Sp, DPOT@ 45p. 

FT 243 CRYSTALS 8040, 8100@ 7Sp eo, 7820, n20, 1966•7, 81&!-7, 8233·3, 8300, 
8366·7, 11483·3, 8583·3, 8650, 8716·7l<Hz. All ol 40p each. 

RF T R.AN51STORS BF 194, BF 332. Both at 12 for SOp. 

2GHz STRI PLINE T RANSI STOR LIK E BFR 90 with data@ £3 each. 

X BAND GUNN DIODES wilh dato@£1.65. 

X BAND TUNING V A RACT OR DIODES 1to2pl or 3 lo 4pl@ £1.65 each. 

RADIO 1.C. ZN 414 with circuits @ £1. 

X BAND VARACT OR DIOD ES. D oslgncd for Harmonic Generatron. RF 
Limiting, Modutotlon. Unmarked Goo-d Devices with data nt 6 for £1.08. 

TBA 120S l.C. Al lSp each. 

TEXAS 2GI06 &OM Hz PNP T RANSI STORS 20 for 57p· 

EMI H UGHES or TRANS i T RON GERMANIUM GOLD BONDED DIODES 
50 for 40p. 

RCA I.C's CA 3021 @ 40p, CA 3033A@ 30p, CA 3055@ SOp. 

MOTOROL A 1.C't MC 356G @ 25p, MC 358G@ 2Sp, MC356G@. 30p. 

RCA RF TRANSISTORS 2N 4427 @ 80p each. 2N 3315@ £1 each. 

TEXAS PNP GERMANI UM RF TRANSISTORS 300MHz 2N 964@ 10p each. 
6 for 57p. 

BRANDED PLASTIC TRANSISTORS T092 Caso BC 106, BC 158 Types 
Bolh ol 10 lor 60p. 

MGHz DUAL T RANSISTORS Unlested with doto ot 4 for 57p. 

MINIATURE SILICON DIODES Assorted Voltages ot 100 1or 5lp. 

DUBILIER 50uf •sov.w. ELECTROLYTfCS size 3' x I'@ 10p, 7 for 57p. 

BRANDE.D 10 Watt ZENERS 15, 18, 22, 23, 56, too VOLT All at 30P eoch . 

T H YRISTORS 10 Amp Typo 100 PIV@ 25p, 400 PIV@ 50p, 800 PIV@ 50p. 

CRYSTALS 10XAJ TypOI 600kHz@ SOp, 7MHi, &MHz@ 60p each. 

10X Type SMHz@ SOp, 4MHz, 5MHz@ SOp each. 

PLEASE ADD 20p FOR POST A ND PACKING ON ORDERS 

UNDER£%. OVERSEAS ORDERS AT COST 

25 THE STRAIT, LINCOLN LN2 IJF. Telephone 20767 
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super Aerial's 
FANIASDC Pedormance ! 
Seemlngly f.o.ntestlc clolms hovo boon made, In thcso pages. for the JOYSTICK 
VFA (Variable trequency antenna, 0·5-30MHz, no oops, no lrnps). In fncl1 our 
eptaUes to our readers cover both THEORY ond PRACTICE. 
A latter day cllcho la "lf you haven't tried lt-dOn't knock It" . . . it's THEORY 
1111you've 1rled one.,. PRACTICE once you've 001 one I And PERFORMANCE! 
It's ti joy as well as 11 quality control rosponstblllty to put the VFA to on-air 
tests as we do-roguhuly-hcro ot 8roadstalrs. And nol only that, lo hoar from 
our regular correspondents nt home n:nd a.broad • • • many ol them old-tlmors­
who send In testimonials and obstracts from fogs ond pho1ostn.ts of QSL cards, 
The THE.ORY behind the Joysllck woti<s In PRACTICE. 
But the "banker"-fust In case there might be tho romole$l risk o f delusion, 
euogorntlon o r Inaccuracy • • . our moder& and customers ero prolected by t he 
lcglslatlon that exist.a on ndvcrtlslno and marketing •• • add to that our before 
and niter sales consultancy (FREE nnd wHhout oblloa.Hon) and tho fnct that you 
have the r i ght to re-clalm your cash within~ week If not snUsfled . .. It ell l oads 
up to the fact th eit: 

WE COULDN' T SELL A BETTER ANTENNA ANY BETTER! 

SYSTEM 'J' SOOw. p .e.p. ~38 60 
(improved 'Q' a;; • 

on receive ) 

PARTRIDGE SUPER PACKAGES 
COMPLETE RADIO STAT IONS FOR ANY LOCATION 

Both Packages feature the World Record Joystick Aerial (Sy.,cm 'A'), 
with 8' feeder, all necessary cables, matching communication hcad­
phone.s. Oeliv. Sccur icor our risk. ASSE M BLED IN SECONDS! 
BIG CASH SAVINGS! 

PACKAGE No. I. 
As above with R.300 RX SAVE £13.871 

PACKAGE No. 2. 
Is offer ed with the FRG7RX.SAVE£13.871 

FLASH! 
PACKAGE No. 3. 

£210.55 
£193.11 

Bud1ets may come and do their worst-so here is a lowt!lr•price. 
hieh-quality package, featurine the all•solid s tate SMC 73 Rx., 
'PL':Jsa

1
11 the Partridge extras. SAVE £26.05 £154.86 

RECEIVERS ONLY, inclusive deliv etc. 
R.300 £184.50 FRG7 £167.06 SMC 73 £128.81 

P hone 0843 62535 
(or 62839 after 
office hours) 

NOTE: All prices arc those current O[ time of closing for preu, inclusive of 
then current VAT and carriage. 

G3CED G3VFA 

Box 6, Partridge House, Prospect Rd., Broadstairs, CTIO ILD 
(Callers by appointment) 
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A MBIT i nternational-the radio component source 
Listed here Is a selection of popular components for the radio 
constructor/enthusiast. Our latesl catalogue Includes more in­
formation on our AM/FM tuner modules-with all those hard-to-get 
bits, like colls, filters, trimmers etc. 
TOKO colls: Ambit now holds over 200,000 In stock 
AM IFTs for 455/470kHz 1st, 2nd and 3rd 
FM IFTs for 10·7MHz Also detectors 
Ratio discriminator coils for 455kHz or 10·7MHz 
Tuneable chokes of 2, 3·5, 7, 11·8, 23, 36mH 
S.18 molded VHF coils: 0·09, 0·12 and 0·181•H ex-stock 
Special molded spiral formers with two slugs and can 
Various RF and oscillator coils-see catalogue for details. 
TOKO Fil TERS: low cost and high performance 
MFH41T/MFH71T 4 or 7kHz Bandwidth, 455kHz mechanical 
filters with matching transformers 
CFT series ceramic fillers tor 455kHz 6 and BkHz SW 
CFU050 a 470kHz 5kHz BW ceramic filter 
CFX014 a double element ceramic filter for 455kHz 
FOIL trimmers-Mullard and Dau types 
1-SpF, 3~0pF, 7-45pF in 7·5mm diameter: 18, 23 & 26p resp. 

£0.30 
£0·33 
£0·55 
£0·33 
£0·33 
£0·25 

£1·95 
£0·55 
£0·60 
£1 ·80 

7-60pF 10mm diameter type £0·26 
VARICAP DIODES-VHF and MF/HF wide range tuning diodes 
BA102-30p; BA121-30p; BB104-45p; MVAM2-£1·35 
NEW MVAM125: 20 to 400pF with 25V bias available In singles or 
sets for multi stage tracking 900 each, 3 for £2·65. 
ICs for Radio: The best and most recent popular types: 
HA1197 AM system, though suitable for SSB and NBFM 

IFs. 80dB AGC, meter stable to use 
HA1137 FM IF system sim to 3089 with better mute 
TBA651 linear RF/IF gain block with AGC 
TBA120 FM detector block with gain 
MC1496 Popular double balanced mixer. 
AF ICs : LM380/£1; TBA810AS/£1·09; TCA940/£1·80 

£1.40 
£1.95 
£1·81 
£0·75 
£1-25 

Pleas~ ra.member to Include VAT (u$ually 12·5% except where milrkM • ) and out fJ•t tale 
22p P41' chargt. C.tlaloguc 4()p Inc. P/c:ase Jccompany enquiries with an SAE. Price list 
lefJ/1ets ~vallible FOC wilh an SAE. 

37 High Street, Brentwood, Essex, CM14 4RH 
T elephone (0277) 216029 aftor 3om if po11ible- tnx. 

G3ZY The Ham Shack, Roughton Lane, W oodhall 
S pa, Li nes. Telephone 52793 

G3YBO 79 Chatsworth Road, C hesterfield, 
Derbyshire. T elephone 34982 

YAESU USED EQUI PMEN T 
FT101E ~2.S2 

All olrtes1ed wi th three months c:over. 
FL2100B £%79.00 
FV101B £61.31 TR7010 2m SSB £150 «snow 
SP101B £17.21 FRDX400(2) £165.00 
CW Filter £21.09 
Fan £13.00 Ato12m A.M./FM, Toncbursl £85.00 

FR101S £336.00 HX50 164HOm 90W £110.00 
FT221R £403.00 
YP150 £47.52 FPM300 8ll-10m £%75.00 

YC601 £118.60 KW 204 160-10m £185.00 
FRG7 £162.00 NCXS80-10m £250.00 

ORA KE YC601 £75.00 
TR4C £450.00 

KW20008 155-!0m £250.00 
T4XC £450.00 
R4C £450.00 58200 1200W p.o.p. £170.00 
AC4 £93.37 KW600 600W p.c.p. £9S.00 

UN ID EN FT221 2m A .M./FM/SSB/CW £330.00 
2mFM £179.00 

FT101EE 160-10m £375.00 

TAVASU 
Single Bond £15.45 
Exlta colls £4.00 HP& pleasure ACCESSS 
TAS2m £11.80 

T uesday-S aturday 9-5 pm 
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KW 107 ANTENNA TUNING 
SYSTEM 
lncoroorntas E·Z match. $WR/RF 
Power meter dumm)' lond. Antenna 
1wltch. High power Yfftlon KW 109 
is avnllablo. 

KW 202 RECEI V ER 
Ono ol lho nnaat Amntour Bnnd 
Recolvert on tho mnr$!et. SSB niter 
end "O" mulllpllor. E•collont un1I· 
tlvlly ttnd 1111blllty. Two spoed tuning 
10-160 meuo1. 

W rite or phon& for catalogue 

Communications Products 
DECCA COMMUNICATIONS LTD 

• Easy !erms on 
equipment aval/abfe 
over f2, 14 :x II 
months 

Cramptons Road, Offord, Sevenoaks, Kent TN14 5EA. Telephone: Sevenoaks (0732) 50911. 

":ffllloslep"-tbe testeb ~~~:;~Rs 
anb probeb ~ntennae ;~~:s 
Send for HANDBOOK <:onlalnfng fulldelalfs of Antennas and 
other te<:hnl<:al Informal/on. 33 pages 40p. Refundable upon 
purchase of Antennas. 

SOME ANTENNAS 
Mustang 3 Elements, 10, 15 and 20 metres 
TA·33 Jr. High Power Model Incl. Balun 

TA33 Jr, 
TA32 Jr. 
TA31 Jr. 
ELAN 
TD·2 
TCD·2 

3 Elemen ts, 10, 15 and 20 metres 
3 Elemen ts, 10, 15 and 20 metres 
2 Elemen ts, 10, 15 and 20 metres 
Rotary dipole, 10, 15 end 20 metres .• 
3 Elements, 10 end 15 metres 
Trap Dipole 40 nnd 80 metres 
Trap Dipole 40 and 80 metres com· 
pressed 

V-3 Jr. Trap Vertical 10, 15 and 20 metres • . 
Atlas Trap Verllcal 10, 15, 20 and 40 metres 

SWL ANTENNAS 
SWL·7 Dipole 11, 13, 16. 19, 25, 31 and 49 

RD·S 
Orbit 

metres 

£!2.50 

£73.00 
£64.00 
£44.00 
£27.50 
£53.00 
£ 25.00 

£ 211.50 
£20.50 
£36.50 

£19.50 
£ 19.50 Dipole 10, 15. 20. 40 and so metres 

V ertical 11, 13, 16, 19, 25, 31 and 49 
metres £33.00 

196 Norwich Road, 
New Costessey, 
Norwich. NR5 OEX 
ENG LAND 

MOSLEY 
ELECTRONICS 
LIMITED 
Admlnlallatlve Addreu only 

(All antennas available ex works carriage and VAT extra) 
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Become <===a""""' 

a radio 
amateur. 
Leam how to become a radio· 
amateur in contact wi th the whole 
world. We give skilled preparation 
for the G.P.O. licence. 

WAA 

----------------~-. Btochu•t. w.tt1CM11obl~lion10: I 
RCK27 I 

I 
I 

I ~~~~~~~~~~~~~. 

AOOAESS Clllockca"'ol..,.11 

----------------------------~ 
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GAREX (GJZVI) 

V.H.F. EQUIPMENT 
8rltlsh ts Beall Japanese 11 popular I We can obllgetllher way. The British 
Twomoblle as ever wat. now Joined by 111 Four mehe counterpart. They 
leah.ue Ta, Re and PSU for 12V DC Input In a single unit 12'"' x 8"' x 4i'". 
F'ull cove1aoe tunable AM/ FM Rl with excellent V.F.O. slabHlty even under 
mobllt conditions. Proft11ion1I grade 1en11Uvlly ANO selectMty. Cryslal 
conltolfed AMJFM T1. Baaed on popular R/T componenls for eo.se of servlc. 
Ing and ready1vallabllllrot 1part1. No p1IC1 Increases yet. Twomoblle £135; 
Fourmobllo £121.50 (Inc. VA TI. 

If you would rather Join the Slack B ox Bandwaggon, we c an recommend the 
UNIDEN 2030 2m FM mobile T x/R.x. all 1olld •lateo, 10W or 1W switchable 
T1 with very low spu rious level, oood Rx senslllvlly, toneburst generator, 
12 chann1t1. ONLY .£·t40.13 Inc. VAT (1 set alal1 fttted, eatra 1tals .£4.50 
per sel). 

A lso In 1tocJc 1he NRS8Vf .. t 2m Rx. with switched tull coverage V.F.O. 
and 1t lClal conttolltd channels. £54.00 (lcssxtal1-£2.41 Hch). 

An 1.a.e. brlno• you full delall1 of on)I ot the above. Credit facllltles 
av11llnble nnd port exchange1 welcome. 
R eed 1wltch S.P .C.0.33mm >< Smm dre. (15mm overloads) 10VA ratlno .COp 
Reed Jflay coll1 t o match obovo. 24V {2·S'k ru.) 25p 
P i Inion (mi n. J on11) connectors, chiiissls mlg. 18 way fomala 3Sp 

ditto. G way (2 pint ot rt. onolH ) malo or fomalc 20p e•. 5 + : 17p 
Cablo mtg, 18-woy romalo (complete), tsp 

fnteora.tod circuits {new, full aptc.) 
723vol1aoo reg . T05 mettd cuso, 2/37V out at 150mA for 5/40V In top 
SN76660 FM qu«draturo dotoctor £1.12 
C04001 AE QlH•d. 2·1nput NOR gate for tone·buut ocn. 2Sp 
Nf555 T ln1er for tono·buut oon. ortlmo-oul lndlcalor 6Sp 
709 (To5J: 7'1 (DILG) Op "mp1 30p oo<h (5 + IC'1 (any mix) 20 % dlac) 

Toroldal lnvertor tran1former• {with circuits) 
lnpul 12V DC. output390V 200m" (doublod) 
Input 12V DC. outpul 160/W)V 1!1GmA(doublod) (Ranoor) 
HT choke tultable for 2 .. 3kHz lnvortera 
RtctHlnear pots multlturn, preset. p.c. mtg. (new) 

10, 20, 25,100, 250. 500, 2k, 2·5k. i5p each, ony 5 + : 25p 

£2.50 
£2..10 

60p 

Butter fty trlmm•r1 laroe 2 M 17.Spf, 2 x 10pf 80p 
10·, IFT (valve type) 21 ' w I" 1quate doublo luned :tsp : 2 (or 40p : 6 for top 
Mobile PSU 12V DC Input (Ooetlno for + or - E> transistor Inverter 110, 

220 or 380V OC al S&OmA. output. fullt smooth~ chaula sec1'on. self· 
conlalnod, fuHy wired end tested. with ctrcult £5.15 

A s above, but p1rtly auemblod (as cul ou'I) complete wlth a.II com .. 
ponenls, circuit, 0nlsh•ll•:t0Urstlf £4.30 

B NC SOohm fr•• socket• (new) 20p H: 12 for £t.'5: 50 for U .tO 
Neon• min. who end, l)p each. 10 for SSp, 100 for U .00. 
Re1l1tor Kitt. Et2 1or l11. 22.tl to 1M, 57 vafuH. 5% ce·hon film, iW ot iW 

(oleut atote) 
St&rter pack. S e.ach nlue (285) 
Ml•edpack.5NChiW + iW(570) 
Standard pock, 10 each (570) 
Glon1 pack. 25 each (t42Sl 

Re pltl"l thmtnta avall;iibl• 
PUSI UHF Pluoa + teducer81p eact\. 5 + : 60p. 
S0231 UHF Socket panol mto. SSp toch. 5 + : .Up 
Numlcatora XN3 or equiv. Up each, S + : 53p. 

£2.M> 
£US 
£4.65 

£11.65 

NI cad Rtchargeabl• c1U1 U7 tlzo, new, £t .OS each: 4 + : ISp; \0 + : Up. 
Ma1n1 t1an1formora, mullltap prlmerlet 

515·•50-0-450-515V 2M>m", &OV, 50m" , 5V 2". 6•3V 4" (12 1b) £S.50 
110.0-170V 90m"· 50V 50m"· 5·3V 3·3".sv 2A (5'5 lb) .U.!IO 
0-1•5-232V 160m"· 26·5V 1"· 13'9V SA. 50V 50m" (10·5 lb) £3.ts 
"ulo 0·100-t 10-150-20o-2J0.240-260, 2COV" £3.15 

HT chokes, 5H 80m", 4H 2•0m"· "25H 350m"· 1'8H 125m" £ 1.25 
GAREX FM detector convortlon rendy nsaombl"d with full fitting Jn .. 
strucllons. Trtllor mttido, oas~·fit doslon for AM Cambridge, replaces squelch 
board £5.40. T1on1rstor Vanoun.rd (AM2sn version £5.M. 

Soltnbla for moat N.I with +l~70kHz IF. Sao detalls. 

INTER SERIES ADAPTOR KIT. Suocr vAtuo, up to 40 different com· 
blnatlons ol BNC, UHF, N, TNC &. C urlos connectors, mole and female. 
Complcto In PVC wallot, £ tt.9S. 

W o 11e 11ockl1l1 of REVCO aerlal1 lor V.H.F.-Amateur, glider end P.M.R. 
band IYPH avalleblo. 

A ulhorlsed dlsl rlbutor for J . H . A11ocl•tt1 Ltd., professional quality 
1wl1cho1, lncllca1or1 ancf 1pocfal ruoduc11. 

l l1t1 avallablo covering Revco & J . H. product1. 
Pye o .c. boards and 01her partt aa October advert. 

Where components art ex-tqulpmont, they ue ln oood conditions, your 
1at11factlon guaranteed, Wherever POU1ble, full tupporUno data fs ol ven. 
Prices quoted ere lncluslve ol UK post and pac .. lno & VAT. 

Mall o rder only. Sole addrtu for ordtra and enquiries 
GAREX ELECTRONICS 

7 NO RV IC ROAD, MARS WORTH, TRING, HERTS HP23 'LS 

PHONE CHEOOINGTON (STD 0296) 668684 
6.30pm-tom "NO WEEKENOS ONLY S.1.e . with an enquiries pteaH. 
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G. W. M. RADIO LTD. 
RADIO T ELEPHONES 

ALL PRICES Include VAT and Potl / canlage 

CAMBRIDGE AM10B HI or Lo band with control b,ox. no cabfe, £25. 
ITT STAR A .M.7 mid-bond 1olld state. S2V with dropper for 2.&V. 12; ).c.s. U nit 
weighs 61 lb (11l lb wflh speaker dropoer mounting). Slngle channel .£32.40 or" 
channel .£37.50. 
FMtOB Lo ba nd. Short c•ble. C'ontrol bor. speoker end mike, £36.50. 
AtR&.IT£ model 62 headsott with NATO pluo and vory clean, .£.5.50. 
ULTRA VALIAN T MR4AI A. M. t2J kc/s Lo band. Solld state e•cept driv-t r and P.A . 
are oulck htat vafvot, L2S. 
COSSOR COMMANDO CC 303, tlmllar specification lo the above MR4A6. and 
both tyoes complete with control gear, .£25. 
VAN GUARDS units onlv- 1lnglo channel valve lo band, no accessories. £11. 
RAN t< TRtOOS Low consumption (quick hut val vu) lo band •p• (approx 99 mcls) 
tnterna1 spe11kor nnd mike. 11 ~ " 9• '< 3f "', £.20. With circuit dlag1am. 
POCKETFONES PF1 for '20 Mel•· Cleon nod complete, untested because crystals 
romoved by 1un1>ller. le11 bnttorles. With clrcu ll and tuning lns tructlons, £20 pair 
(one R:.. •nd Tx). 
PF1 CAR ADAPTORS. R1t plugs In and battery Is chorood. Output Is t3ken to 3 wait 
ampllnor ancf si:ioaketr, £tS. PF1 mains battery chargers for 12 T K and t2 Ric ba1t0:rle1, 
£11. 
A fresh dollvcry of BC221 f,aquency Motort. Complete with charts. fess power 
supply. Thosonro reconlly rocallbraled . .£20. A lso a few VHF version, TS174M , £27.50. 
INTRUDER ALARMS. Pho10 clcctrlc. TxJRx Md control unit. Put a lioht beam o Yer 
garaoe drlvo to opon doots? Mt'I~ 1pon 1011. £10. 
PYE 3302 Lo bnnd In F27 typo cablnc11. £25. collcctod: £32. sent. 
MOST ltom1 provlously advortlaed sllll avallablo. BASES, laroe ceremlc for 4-125, 
4-250 etc .. £1.25. METERS. SOOY Oc, modern plnstle type. £2.50 n ew and boxed. 
Compact HT transformers, Slandard marns, 500-0-SOOV al 150mA, £2.00. 

All receivers and T est Equipment are In working order at time 
of despatch. Carriage charges are for England and Wales only. 
T erms: Cash with order Early closing Wednesday 

G. w. M. RADIO LTD. 40.42 PORTLAND ROAD, 
WORTHING, SUSSEX T elephone 34897 

SENTINEL SUPPLY 
20a WADDON ROAD, CROYDON, SURREY 

COMPONENTS 
(Please mark for the Attention ol the Components Division) 

CRYST.ALS lor 2m aoollco1lon1 Bii In HC6 £2.20 

TX 
8·0833(520), 8·0847 ($21), &·OM1($22),8·0597 (R3), 8·0611 (R4). 8·0.-:?5 (R5), 8-0638 
(R6), 8·0652 (R7), 8·1000 (145•8) 

RX 
4"9333 ($20). 4'·9' 16 (521), 44-9500 ($22), 44-9583 (523), 44·9916 (R3), 45•0083(R5), 
45•011l6 (RO), •5·0250 (R7), 44-7005 (145), 45·0333 (145·8), 101·0000 HC18 £2.20 

CRYSTALS HC8 £0.!IO 
5·2539, 5·27!1(1' 8·6388, 7-3222 

THYRISTORS 
BTX47-12COR 3Sp 

A ll avatlabla E;a: Stock, lnatanl ro fund If not avallot>lo. 
Prices tor compononlt are lnclutlvt of alt e1tr11. 

New Power Sui>p1tn up to ~OC at 2SOmA ond 6·6v AC BA, Very compact 
modern to mll spec. Eu~ ro .. wlro to give 800v + 300Y for tronsce.iver.s, e-te. £1..50 
p & p£1.SO 

SSB Excltue 1·5 to 30MH1 continuous with VFO or 12 XTAL channels 100mW 
out l ess 1·•MH1. Fllttr and carflor Ct')'Stal, lnttrnal malns PSU. New condition 
with circuits £15.00 p & p £3.00 

SSB Transceiver Redlfon GR410T 2·16MH1. Continuous with NI. VFO 100w 
out wllh all PA dflver A:X lront ond •nd mber stages less 3 plug ln boards (cir· 
cultt 1uppllitd) uat and 3 x 1141 1 x ~159 £11.00 p & p £4.00 

Tra.n1l1tot I nverter for 11"0C ooeratlon of above or other valve type t ransceiver 
£15.00 p & o £2.SO 

211b bugaln pa.reel atuftod with hundred• of new resfslots. capacitors. etc., 
and mony olhor lnleresl lng •ltclJ'onlc Hems U .SO delivered 

MAIL ORDER ONLY AT PRESENT 

RADIO COMMUNICATION February 1977 



CB ELECTRONICS 
UNIT 3, 771 ORMSKIRK ROAD, PEMBERTON 
WIGAN WNS SAT · Phone Wigan (0942) 216567 

G3LRB (JACK), G3SMI (CLIFF) & NORMAN 
Not just another new firm, but people with a wealth of 
technical experience and know-how relating to 
amateur radio techniques, requirements and servic ing, 
who will always be pleased to advise and assist in all 
respects wheth er i t be sales, service or information. 

To all our amaleur friends who have 
deall wilh us in lhe pasl. We exlend 
a welcome and Invite you to call and 
see us al any lime. W e are easy lo 
find on the A577 W igan-Ormskirk 
road, ~ mile from M6 motorway 
Junction 26. 

SEE US FOR YOUR REQUIREMENTS OF : 
YAESU 
UNIOEN 
ELECTRONIC DEVELOP· 
MEN TS 
J . BEAM L TO. 
HY GAIN 
C.D .E. 
BELCOM 
S.S.M. 
WESTERN ELECTRONICS 

HF 4o VHF Rocol\/Ora, TrtinJcotvort , c lc. 
HF & VHF Transceivers. 

VHF TransYer1or1, Llnenn , Wovcmeters 
VHF An1onnas. 
HF Antennas 
Rola tors 
VHF TranscctiVtlfS 
VHF Convertor1, l'r1.1in111ertors e tc:. 
Antennu. Multiband Traps. Antenna 
Switches, To'Nera, etc. 

Part uchanias welcome H.P. and credit terms S.A.E. all enquiries 

CRYSTALS 
THE MADE TO ORDER CRYSTAL SPECIALIST S 

1 OFF CRYSTAL PRICES 
Grourt Pri ce 

Fundamentala t . 0 030 to 0·099MHt 100ppm £1t.25 
2. 0·100 ro 0·369MHz 1POppm £ll.7S 
3. 0·370 lo 0·730MHz 1P0ppm £10.00 
~. 0·731 to 1·<99MHz 1POppm £ll.75 
5. t ·SOO to Hl99MHz 30ppm £3 . .S 
a. 2·000 10 3·099MHz 30ppm £3.00 
7. 4·000 to 20·999MH:r: 30ppm £2.85 
8. 21·000 10 2<·000MHt 3-0pom £3.25 

3,d Ovorlone1 9. 23·000 to 54·999MH:r: 30ppm £2.85 
5th O\for1ono1 tO. 55·000 10 U)4·999MHz 30ppm £2.95 

11. 105·000 to 119·099MHz 30ppm £3.85 
12. 120•000 to 130•000MHz !Oppm £1.SO 

5th. 7th and 9th Ov0tlon1s 13. 130·001 lo 216.000MHz 10ppm tt0.25 
Unloss othorwlao roquealod fundonlonlals wl ll be suppllod with 30pf load 
caooclty at'ld 011ortone1 tor 1erio1 resonance opornlion. 
H OLDERS 0•030 to 0•200 PTHz HC13/U, 0·170 10 196•000MHt HC6/U . .. ooo lo 
216·000MHz HC18 or HC25IU. Prices on npptrcallon for other holders. 
DELIVERY Groups I lo 4. 12 •nd 13-6 to 8 week1. Groups S to 11-4 to 6 weeks. 
DISCOUNTS 5" ml x&d heQuef\cy discount for Sor more crystals within any 
pri ce group. For orders of a.mo freauency and soec dhi:counts start at Soft in 
groups I. 4, 12 and 13. In all other grouos di scounts :sbut a.t 10 off. Sp•ciat r&tes 
for bulk ourchaso schemes Incl free supply of >.tals for UK repeaters. 
CRYSTALS FOR POPULAR VHF TRAN SCEIVERS 
Crystals 1uppllod In 1pproJ:. 5 WH~" ro any stated frequency for lhe followlng 
Vt-CF Tx's: Heathkit. lcom. Ken. Stnndard, Trio and Yaesu. Price .£2.50 per crystel. 
l.F. CRYSTALS 10•2<SMH<. HCl8/U. :ZO.,pm-2010 +10•c. Pnco £2.20. 
LOW FREQUENCY STANDARDS (8% VAn IOOlcHz In HCl3/U . Price £2.95. 
!OOOkHz In HCl/U. Pri ce £2.IO. 
CRYSTAL SOCKETS HCO/ Uond HC25/U. Ptlce llp. 
MINIMUM ORD ER CH ARGE U.00 PRICES ARE EX VAT-
PLEASE ADO 121% UNLESS OTHERWISE ST ATED 
AU prlco1 l ncludo posl19e to UK •nd lrl sh addresses. C'Yt tals supolied to any 
speclficetlon tor Industrial, mobile radio 0' marine uso. elc. Slate OQuiome:nU 
soeclncatlon when enQulrlng. Please stnd sae with all enaufrles. 

RADIO COMMUNICATION February t9n 

Howtomake 
the most of your 

free time. 
#· ~ · Heathkit 

. . ~make the world's r )argest range of 
~ electronic kits. 

WI Including hi-fi, 
r amateur radio. test 

• .....,.\.,..,~~·~.: - • ~ ., / equipment and general 
.. . .,, ..-<>· ~··~· ~ interest kits. 

Every one of which comes to you 
absolutely complete-right down to the last 
nut and bolt. 

You'll also get a very easy to understand 
instruction manual that takes you step by 
step through the assembly. 

So, besides making an attractive. useful 
piece of equipment.you'll also 
have the makings of a 
satisfying. rewarding hobby. 

To find out more. post 
the coupon we'll send you 
our latest catalogue. 
Heath (Gloucester) Ltd .. 1 

Dept. RC-27, Bristol Rd .. 
Gloucester, GL2 6EE. 
Tel: Glos (0452) 29451. 

HEATHKIT 
BETTER BUILT BECAUSE YOU BUILD IT YOURSELF 

fThe new Heathkit catalogue.Out now FREEl 

I To: Heath (Gloucester) Ltd .. De. ·pt. RC-27, Gloucester, I 
G!..2 GEE. Please send me my Heathkit catalogue. 

1

1 enclose an llp stamp for postage . .-; ,;:; .. J 

I 
Namr 
Add re~~·---------------

I Postcode __ _____ _ 

Showrooms at 233 Tottenham Court Road, 
London and Bristol Road Gloucester. 
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SOLID STATE MODULES 68 W OODHEAD ROAD, SO LID, LOCKWOOD, 
HUDDERSFI ELD, HD4 6ER Tel: 0484-23991 

TRANSVERTERS 
2 Metre or 4 M etre Europa B * 200W tnput 50% efficiency. 200mW drive. * 2dB N.F. 30dB oaln on receive. * --80dB spurious responses. * Price £110.00 Including VAT, complele to plug Into Yt'lesu equipment. EX 

STOCK. 
EUROPA COMPLETE POWER SUPPLY TYPE CPS 10 + Price: £45.00 including 
VAT. 
NEW SOLID STATE EURO PAS 

cannot be bcltered, orlce £18.00 including VAT, eJt stock. 
SENTINEL 2 M eire CONVERTER KIT 28-30MHz 1.F. Only-Pdce £11 .50 Inc. 
VAT. A well oro'len kil supplied with printed clrcult board, dtilled and with a ll colls 
mounled to me~e assembly oasy. IF i i doesn't work send It back with .£2.25 and we 
Wiii Ok II. 
SENTIN EL X 2 MET RE CONVERT ER Contnlns a mains power supply and o front 
panel RF gain control. Stoelt 2 1nctre 1.F.'s:2-.MH:t. 4--6MHt. 28-30MHz. Price£22.00 
lncludfno VAT. 
SENTINEL M.F. AnolhC!t Ouat Gato MOSFET 2 melre converler which converts to 
medium wave in 1wo switched bnnds. Prlco: £20.00 ex stock. 
12 months guarontoc on 1'111 unl1s. W oofter SDmo dey COD {£50 llmll). 
70CMS SM70 70cm lo 2 metre FET convC!rlC!t, N.F. 3dB, gal n 30d8. Price £18.00 
Including VAT. Ex stock. 
SE.N T INEL 70 70CM to 28-30MHz con\leiter, 3d8 N.F., 30dB ga in. Price £20.00 
Including VAT. ex stock. 
PRE-AMPLIFIERS 
2 METRES The Scnllnel Low Noise FE'T pre·~mps. The "Ulllmate11 performance. 
N.F. 1d8, Gain 18dB. Ex .stock, 2 moires. 4 metres, Marine Band and Setelllte Band. 
Other frequencies to order. lsolotcd supply rells 12V (g...1sV) at SmA. Price £8.72 
including VAT, Ex stock. 
PA3 To fit Inside vour 2 metro trenscelvcr, sl~e I cubic Inch, N.F. 2d8, gain 18d8, 
supply t2V (9-lSV) SmA. Price £6.27 lncludlng VAT and el stock. 
70cm SM71 FET pro·ampllflet, gain 18d8. Pdce £10.00 Including VAT and ex stocl<. 
THE SEN T INEL H .F. PRE-AMPLIFIER 
A w ideband pre.amplifier covering 1-40MHz, oain 1SdB, N.F. 1d8. Input and oulpul 
Z 50 Ohms, supply 12V (9-1 5V). 
They use lhe lntesl lcchnlques with n UHF power transistor and voltage curront -\l'O 

feedback to ensure a hloh slgnnl ncceplnnce level, and a remnrknbly flat response. 
The box si ze Is 2;· .,, 3 .. x 11' .. and an Internal c/ o relay allows the unit lo be Inserted 

EUROPA SS 2 Metre transverlet- Price £90.00 Including VAT EX stock. In a transcelvor aerlol lead, and ts (Jlso used to switch the pre-amp out of clrcul l . 
EUROPA 70 lOcm tra.nsverler - Pri ce £95.00 Including VA T Ex stock. Price £10.12 lnc1udlng VAT and ex stock. * Operates from 12V AC or DC. THE PA10 p rinted circuit board version of the above-less c/ o relay. Size only I * 10W OUTPUT. cubic Inch . Pri ce .£5.62 lncludlno VAT and ex stock. * 2dB N.F. lor 2 metres, 3d

0

8 N.F. for 70cms, gain 30dB. l .F. 28-SOMHz. SSM Z MAT CH 80- tOMetres matches 15-SOOOOhms, 2kW t1l SOOhms, Prl ce £28.00 
CONVERTERS .x Including VAT. Size; at• )( 4"' fronl panel, 7~ deep, 
S entinel Dual Gate MOSFET Converters SSM IAMBIC MORSE KEVER 
2 Me1tes, " Me1res1 Mntlnc Band, Satclllto Band. 01hvr frequencies to order. CMOS ctrcuH for use with "SQueezc" or single paddle keys, orice £33.75 lncludlng 
2 Metre tF.s: 2-4MH~. 4-6MH:, 2g.....JOMHz, .c melfe J.F. 2B-28·7MHz. Pcrfounance VAT. Twin paddle ko>" to complement our kcver, J:l1.25 including VAT. 

ACCESS BARCLAYCARD H . P. or CWO. Just phone your credit card number for samo day service. 
tf you require more deln.llod Information Of holp, we are a t elephone catl or a letter away, so do not hesitat e to ask. You can caill in anytime to collect or 

inspect eQulpnient. Paul. G3MXG. 

A CAREER IN RADIO 
SU.ltl tralnlflg loddY B"J m-.ko sure you arc qualified lo tail.c acfvanlilgeo of the 
many opponunilies open 10 iho trained person. ICS can forther your tochni· 
cal knowlcdo& and provide the specialist ttalning so t$$entiol to success. 

Tnt.ore t s a wide ranoe ol courses to choose from: 

CITY & GUILDS 
CER TIFICATES 
T elecommunlcrulons Tochnlclims• 
Radio TV Elcc1ronlcs Technicians' 
Elec1riCa1 l nstalt:uions 
Technicians' 
Eleclncat l nst211tat1on Work 
RadJo Amaieurs· 

MPT Ri!ldlo Communkattons Cerl. 

EXAMINATION STUDENTS­
GUARANT EED COACHING 
UNTIL SUCCESSFUL 

TECHNICAL TRAININ G 
ICS ofter a wide choice ot non~ 
el3m courses desioned to equip 
you for a better Job i n your partku· 
la< brancfl ol electronics lncludlng: 
Electronic Engineo-rlng d.. 

Maintenance 
Computer Engineerin~/ 

Programming 
Ra.:!~~.~~g &. Audio Enol neerrno & 

Etocl rical Englneering, 1nshllalions 
4. Contracling. 

I 
COLOUR TV SERVICING 

Learn all 1hc tcctinlaucs you need to s~rvlce Colour and Mono TV sets 
throuah new horn~ stud1 cOtHSc approved by leading manulacturcr. 

POST THIS COUPON OR TELEPHONE FOR FREE PROSPECTUS 

I l am lntcrcsti?d In ... .... . ... . .......... • •··· · •· .. ·· · ··· · ··· · ·· ··········• I 
I :::r:~~: :: ::~: ~ ~~ :: ~: ~-. ·. -.·.·::::::::.-.·.·.·:.·:::: ::: : ~ ~ : ~ : ~-. -.·.·.· ......... ~-~~: -.": I 

• ••••••• • • •• • ••• • •• ••••••••• . ••• •••• •••••••• OccupaU\:>n , ••• • ••• •• • •••• ••• 

I Accrcdltcll To: I 
by CACC lntorm1tionl.ll Corresp:>ndonce Schools, .cs Oepl 78!c, lnlertext Hous!! LONDON 

Memb! t ~{ ABCC SWa 4UJ or phone Ol·Sll 9911 Call hours) • -==--------160 

. f •.. 

· Pneulltat i<? 
Telescopic 
Hilo mast s 

Extended by a standard vehicle foot pump. Easily 
retracted f or severe weather condi tions. Elegant 
when extended-Unobtrusive w hen retracted . 

CLARBROOK ENGINEERING CO LTD. 
J utsu ms Lane, Romford, RM7 OER 

Tel Rornford(70) 65173 
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NEW PRODUCT UP-CONVERTER 
MODEL UC/I 

Synthesiser Controlled General Coverage Receiving Adaptor Plus Two-Metre Converte r 
for Receivers Covering 28-29MHz and/or 144-145MHz 

Model UC/1 converts any existing amateur-bands-only receiver which has coverage of 28-29MHz or 144- 145MHz (e.g. HF 
bands receivers or transceivers and 2-metre "all-mode" transceivers) Into a general coverage receiver with equivalent high 
performance. Compared with the alternative of purchasing a separate receiver for general coverage, Model UC/1 avoids 
wasteful duplication and gives better performance for less outlay. 

..... .. .... ... 
Q B e .. GmDe 

OATONG 

.. (). ·~M ··Ct' °°"\J. .. '°Mt• 

~VUfT'p 'llr ?Ute_ '8AMO \ 

Data sheet for UC, I available 
free on request. Also ava/labfe: 
Frequency-agile Audio Filler 
Model FLI ; Universal RF 
Speech Clipper ; details on re­
quest, or refer to our adverUse­
ment in the December issue . 

e Gives complete no-gap coverage from 90kHz to 30MHz, in thirty e Overall performance Is limited primarily by that of the main 
switched 1 MHz bands. receiver. 

e Also operates as a 2-metre converter with receivers covering 
28-30MHz. 

e Two separate outputs are provided, one for 144-145MHz and the 
other tor 28-29MHz receivers. 

e No receiver modifications are required. Model UC1 simply 
connects In series with the aerial feeder. 

e Straightforward digital switch selection of the desired 1MHz 
band segment eliminates critical adjustments such as "tuning 
tor lock". 

e Built-in aerial attenuator. 
e Frequency synthesiser tocked to 1 MHz crystal ensures excellent 

frequency stability. 

Pri ce £97.50 p lus 12t% VAT T otal £109.69 (including delivery UK) 

DATONG ELECTRONICS LTD. 

AN APOLOGY TO BRITISH YAESU OWNERS FROM G3LLL 
Duo to oreuute of eiport order$ tor our cllpper ptu1 tho Christmas rush we 
hovo rother ncglecled th.e home market. All belno well the tollowlng should 
bo ovallablo by February, howeYer. 

PLEASE ADD VAT and POSTAGE to everything except RF CLIP­
PERS. Now FT200 RF Clipper, £<9.00. FT101 RF Cllooor. £A5.00.-Noar1y 200 
sold ln USA, don't forget our unils boost RX gain and seltc-llvity as welt a.s 
otvlno 1uperior processi ng. D.l.Y. Kii for FT101 Clloper avalfable, VK Bfob­
C•oso mod. ~Iller lor FT101 Mark1. £15.00. FH01160M Kii Cll .00. FH01/101 
EplcycHc drlvu, £1.25. DTGllOB Choppers tor FTt OI Mark 1 and E MafJi. 2, 
£12 patr. 

Shure Mica-much brighter sound-444, t19.00: 401A .£10.00: 201, £8.00: low 
Z .a1a 1ults most2M gear. £11.00. Al50 stocked: J 801m, HOI . FT200, FTI01, 
FRG7, 8ondtOll, G-Whlps, Uniden etc. 

HOLDINGS LTD., 39/41 MINCING LANE, 

BLACKBURN. BB2 2AF. TEL : 59595/6. 

SPECIAL OFFER. 2m. 12V FM TX board. Phato modulator S'kHz deviation ma.. 
Si te: 140mm x 82mm " 23mm. HC251 U Cry1tal. MultlpllcaUon X i2. Sent for 
cvaluallon. P.&P. 30p. 12V 1W £11; 13V 3W £2:1: 2N«27. IOp; 2N3866. 70p; 
CA3001, £1.50; 2N5913. Cl.SO; 2NS!M5 (4W. ldB). U .00; 2NS!M6. £11 .00 ; 2NS641. 
£A.OO; ZTX327, IOp; -· Cl.40; 40965. £1.SO ; 2N3J75. £2.00; OC20'l, too: 
2N51IO. 3Sp; PT3SOO. £1.20 ; 8LY3J. Cf.10 ; 2NSS900 U.50; 2N55910 £8.00; 2N3632. 
.U.00; 2Nl5080. £A.50; 2N6081 . £5.50; 2N6082, .U.00; 2N6083. U .00; 2N60U. £12.00; 
2N5&12. a .oo: 2NS6'3. £11.00; BYFSO. 20p; BC10I. IOp; BC113L. !Op; 8LW39. 
t.3.00; 2N3055. <IOp; 2N3'78, <IOp; 40673, 50p; 3N201. IOp; 3N202. IOp; MPF102. 40p; 
40841. SOp; BC167A, 10p; BSY90, 30p; 2N3904. !Op; 2N3908, 10p; lnl09rafod 
Clrculla: CA3011. 50p: CA3014. 80p: CA3018, lOp; CA3023, IOp: MC15SOG. 50p; 
MC1596G, £2.00; CA3000. £1.00: CA3089E • .U.00; SL620/30C, .U.00; MC1741CG, 
80p ; 2N3819, 40p; !2N2270, 40p; Transmitter tuning cnpacltor 79pf, £t.50 ; 50239 
sockets, SOp: N soc1cet lo BNC sockel ad1.tptor, £2,$0; N eockot 10 N gluo. £2.00: 
N Plug to N socket, £2.00; HC25JU crntnl socket• p.c.b., 15p: 2 pole 3 way rotary 
s wllch,80p: 10•7MHz cry11.ol fillers, 5"0or25kHz chonnel apaclna, £'5.00. Minimum 
o tdar £1.00. Mall order only, P. &. P. 20p. 

HELLER ELECTRONICS 
41 Blouom Waye, Hountlo• . Mlddx.., TW5 tHB 

RADIO COMMUNICATION February 1977 

11 MOOR PARK AVENUE. LEEDS LS6 4BT. TEL 0532-755579 

BREDHURST ELECTRONICS 
FOR VHF IN THE NORTH WEST 

FOK 
MUL Tl II 2m FM fitted 1 channel s 
MULTI Ull 70cm FM flued 9 channels 
MUL Tl 2700 2m all mod• 
VFO lor MUlTI 11 
AC PSU for MUL Tl II 

ELECTRONIC DEVELOPMENTS 
2m tlnetu 100W oulput 
2m uanaYtrtor 28/144 
lOcm lln tar 50W 
VHF ab•orptlon waY&mcter 

TRIO 
A300 G1tn col/oraoe RX 

ANTENNA SPECIALISTS 
ASP &n 2m j wave 
ASP 629 2m i wavo 
ASP£ &&7 lOcm SdB coUlnear 
ASPE 462 lOcm 3dB collinear 
All mounllng ooUons 

SECONDHAND GEAR 
KW2000A 
LAFAYETTE HE30 Gen . cov. RX 
FOK MUL Tl 2000 2m all mode 
LtNER 2 nue<S pr~amp e1c. cand. 
NATIONAL NCXSOO HF TX/ RX 
HAMMARLUND H0110A 

HP - PART EXCHANGE - ACCESS - BARCtAYCARD 

Ctff.00 
£241.00 
£'4t.OO 
£19.00 
£63.51 

£112.50 
£112.50 

£SO.SO 
£16.00 

(1114.50 

£15.20 
£8.Sl 

£11.02 
£8.14 
POA 

£150.00 
t.30.00 

.uso.oo 
£120.00 
£ 180.00 
£95.00 

CAlLEAS BY APPOINTMENT All PRICES INC. I/ AT 

WILLOWBROOK, SCHOOL LANE, BUNBURY, 
TARPORLEY, CHESHIRE. Tel Bunbury (0829) 260708 

Northorn Disltlb<Jlor for Wators and Sl4nlon Q30QT 
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CLASSIFIED ADVERTISEMENTS 

Private advertisements 15p per word, minimum £2.50. 
Trade advertisements 2.Sp per word, minimum £3.00. 
Box number 30p extra to wordage or minimum. 
Semi-display 1/12 page (11" x 3") £17.50. 

1/16 page W x 3") £12.00. 
Please write clearly. No responsibility accepted for errors. 
Latest date for acceptance-4th of preceding month. 
All c lassified advertisements must be prepaid. 
Copy and remittance to: 
ADVERTISEMENT SECTION 
RADIO SOCIETY OF GREAT BRITAIN 
35 DOUGHTY STREET. LONDON WC1N 2AE. 

FOR SALE 

AERIALS Ex. W.D. 32ft Aluminium in 411 interlocking sections 
complete w ith Box, Guys, Pegs, etc. £25 + £2 carriage and 8% 
VAT. WILLIAMSON$, Mumps Bridge, Oldham, Lanes. 
G.I . AMATEUR SUPPLIES Gl3ZIA for Trcvrs, Rx, Tx, Antennas, 
Mies, etc. Trade-In's welcome. Large stocks at 10 Church Street, 
Ennisklllen, N. Ireland. Tel: (0365) 2955. 
60kHz MSF RUGBY RECEIVER BSD time-of-day output, kit or 
assembled instrument available. Details: Toolex, Sherborne, 
Dorset. 
QSL CARDS printed on glossy cards, competitive rates. The 
Caswell Press, 11 Barons Way, Woodhatch, Reigate, Surrey. 
RCA VALVES. 6146/6146A £4.95 each, 6146B/8298A £5.50 each. 
D etails as page 83, January Radcom. A. E. White. G3HCU, QTHR. 
BARLOW WADLEY XCR 30 Receiver available in South West 
at £144 inc. VAT or with FM at £162 inc. VAT, from Ryland Huntley, 
15 Old Bond Street, Bath. Tel: Bath 4332. 
P40 VERSATOWER with reinforced head and rotator, etc, A . J. 
Mepham, Brighton 0273-504088, evenings. 
70 CENTIMETRE TRANSCEIVERS FOR SALE. Pye UHF 
Westmlnsters, multi-channel W15U, fully aligned and tested, 
supplied with one SU/RB channel of your choice, and all acces­
sories, from £95. CMOS toneburst extra. Pye PF1B Pocketphones, 
aligned and fitted with SU/RB channel of your choice, £30, brand 
new Deacs available extra. Pye F450T Base/ Repeater, as removed 
from service, £55. Pye F460B Base/Repeater, very clean, fully 
aligned on your SU/RB/RRB channel, offers over £160. All en­
quiries to G3ZYC, QTHR, strictly mall enquiries, but YLS also 
considered. 
COMMUNICATIONS PUBLICATIONS and Frequency Lists: 
Military, Government, Police, Aviation, Military and more. HF & 
VHF. Voice & RTTY. Catalog U.S. $1 .00 or 3 IRCS Air Post. 
HANDLER ENTERPRISES, P.O. Box CC, Northfield, Illinois 60093 
U.S.A. 
THE JUNK BOX. Buy, sell, t rade. Sample copy 70p. The Junk 
Box, P.O. Box 872, Peabody, Mass. 01960, U.S.A. 
ST. JOHN AMBULANCE, Dearne Valley Division, has two FM 
High Band (Marine) Pye Bantams. U rgenlly needs to swap for two 
AM Low Band. John Springer, High Flatts (048 488) 398. 
QSL CARDS WITH YOUR PHOTOGRAPH on them. Send 
s.a.e. for sample. Leo, G4EQI, Haines Clark, Printers, Gooch Street, 
Birmingham B5 7HE. 

WANTED 

GERMAN WW II MILITARY RADIO EQUIPMENT wanted for 
collection; wireless sets, receivers, transmitters, accessories. 
D etails and price please. Box No. 161. 

MISCELLANEOUS 

COURSES- RADIO AMATEURS EXAMINATION. City and 
Guilds. Pass this important examination, and obtain your GS 
licence, with an RRC Home Study Course. For details of this and 
other courses (GCE, Professional Examinations, etc.) write or 
phone: The Rapid Results College, Dept. JT1 , Tuition House, 
London SW19 4DS. Tel: 01-947 7272 (Careers Advisory Service) or 
for a prospectus only ring 01-946 1102 (24hr recording service). 

162 

SITUATIONS VACANT 

SENIOR ENGINEER 
We specialise in marine electronics and need a skilful engineer 
with wide ranging practical electronic experience, to install 
and service SSB MF/HF and VHF R/T, Radar, Autopilots, etc, 
on yachts and commercial vessels. 
Proven ability to organise and work on own initiative is essential 
as work away from home is involved. 
T he position Is based In Central London. Salary negotiable. 
Company car. 

TELESONIC MARINE LIMITED 
243 Euston Road, London NW1 01·387 7467/8 

SERVICE ENGINEER for South Lanes retail/manufacturing 
organisation. HF and VHF experience required. State age, salary. 
Box No. 162. 

CRYSTALS for FM from STOCK 
2m FM T x ranges: 6, 12, 18MH.z:. Rx. ranges: 14, 44. 52MHz. 
HC25/U Simplex channels : 145·0, 145•2, 520, 521. 522, 523, 524, 525, 145·8 

Repeaters: RO, R1 1 R2, R3, R4, RS, R6, R7, R8 
Rx Crystals for repeater Inputs: R3, R4, RS, R6, R7, RS 

2m FM Tx ranges : 4, 8MHz. Rx ranges: 10, -«MHz. 
HC6/U Channels: 145·0, 520, $21, $22, 523, 524, R3, R4, RS, R6, R7 

40--5000 lor Cnn1brldge tunaable convcr$1on (Rild. Comm. Dec 1974) 
10cm FM T x range: 12MH1 Rx. range: 84MHz. 
HC1B/U Channels: SUS, SU20, RB2, R!l4, RB6, RB10, RB14 

ln<luslYc price £2.SO each Giro 3S ~ 4QQ7 

HARTLEY CRYSTALS 
Green Lane, Milford, Godalming, Surrey GUS 5BG 

JAMES & MARTIN ELECTRONICS LTD 
Staines Road, Feltham, Middx . 

PROTOTYPE AND PRODUCTION METALWORK 
Specialists to the Electronics Industry. Panels, chassis and 
sheet metal details. Milling, turning, drilling. Machining in all 

metals and plastics. G3VVB. 
Tel. 01·570 3127 Plant list on application. OS Ref TQ 113748 

GlDYM AERIALS 
TXers and S.W.L.s-HAVE A PROPER AERIAL SYSTEM, 
ANTl-TVI, INDIVIDUALLY DESIGNED, PURPOSE BUILT 
FOR YOUR PARTICULAR INTERESTS, QTH and EQ, BY AN 
EX-B.B.C. TRANSMITTER and AERIAL ENGINEER. DETAILS 
SAE and THREE 6!p STAMPS. 
LAMBDA ANTENNA STUD FARM, WHITEBALL, 

WELLINGTON, SOM. 

ROBOT SSTV 
SOLE U.K. CONCESSIONAIRES 

AERO & GENERAL SUPPLIES, NANA IMO HOUSE, 
32 Rufford Avenue, Bramcote, Nottingham, NG93JU. 

Tel :· 0602-397588 

THIS MONTH'S SPECIALS .•• sss T imer 1cs, 4Sp post 
IOp. UR76, 50 ohm strnndad Coax, tOp por m, post 2!p perm. UR67, 50 ohms thick 
low loss (!!; 30p per m, post 4p per m. 1,000 Mixed Carbon Fiim Resistors, 
mixed WBtt3gos & Values, not moro than 7 of each, £4.00, post 55p. Copper 
PCB, Bargain Pack of mixed pieces. £1 , post 50p. Storno LB Viscount FM 
Transceivers, units only, £7, post £1.SO. 8 core scracned Cable. 12p perm, 
post 2~p por m. SAE for Full lists of Xl31s. C iabfes, t tc., 

W, H . WESTLAKE, CL AWTON , HOLSWORTHY, DEVON 
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IND EX TO ADVERTISERS 

Aero & General Supplies .. 162 lnlernotlonel Correspondence 
A J H Elcclronlc.s Cor~r I~ Schools .. 160 

Amateur Eleelronics .• .. 149 James & Martin Ltd •• 162 

Amateur Radio Bulk KW Communication Ltd 157 

Buying Group COYtJrll lowe Electronlcs 86/88 

Ame.tour Rodlo E.xchanoe 1<8 Lye Communications 150 

Amateur R11dlo Mobllo Soclety 163 Microwave Modules ltd 89 .. 
155 

Ambit lnternaUonol . • 156 
Modular Elocttonlcs .. .. 
Mosley Eloctrontc5 lid .. 15 7 

B. Sambor .. 16' Panrldgo Eloctronics 156 
J. Birk<ll .. 155 PM Electronlc Services 150 
Booth Holdings Bath .. 1<8 Polnr Eleclronic 0e'1e!opments 151 
Bredhurst Electronlcs .. 161 QM70 Eloctronlcs l td 153 
British Nation Bil Radio & Electtonlcs Radio Shack Ltd .. 101 

School .. 157 RT & I Eloctronlcs .. 152 
Cambridge Khs .. ISO Sentinel Supply 158 

Calronlcs Ltd . . Corer II R. J. Smllh .. 163 

C 8 Electronics .. 159 SoUd State Modules . . .. 160 

CEC Ltd. .. 102 South Midlands 
Clnrbrook Enolncerlng Ltd .. 160 Communlcntlons Lttl 90/ 92 

C & C Eluctronlcs .. 159 Stu1cemnrk Ltd .. 154 

Crayford E1oclronic'l •. .. 153 Stephens-J11mos Lld .. 15 2 

Dntono Eloc1ronics • • 161 Technical A ssociates .. 154 

Delta Communlcatlon Services Ltd 163 T<1l<1sonlc Mari ne Ltd .. 162 

GareJl Electronlcs .. 158 Thnnet Eloctronlcs .. 94/ 95 

G20YM Aerial s .. 162 TMP Supplies .. 148 

GWM Rodlo Lid .. 158 J & A Twoedv .. 156 

Hnrtlev Crystals .. 162 Reo Word & Co Ltd • . .. 1411 

Heath (Gloucester) Ltd 159 W aters & Stanton Electronic5 9819!1 
Heller Electronics 161 W <1stom Electronics (UK.) Ltd 96/ 97 

0 . P. Hobbs Ltd m W. H. W e•ll•ko .. 162 

Holdings Lid .. .. 161 YMSU Musen Co Ltd 93 
Interface Quart.% Oevtces Ltd 152 J. Yu .. 100 

MEMBERS' AD ORDER FORM 
e See Members' A ds page 
for conditions of accep· 
tance. 

e N ot more than 40 words, 
Including name, address, 
et c. 
e Do not forget 50p remit· 
tance plus wrapper. 

e Please w rite i n block 
capitals, or type. 

Licensed members are asked to use 
their callslgn and QTHR. meaning 
that their address In the current call 
book Is correct. BRS and A members 

VISITING HONG KONG? 
SPECIAL PRICING 

Yaesu FT·101E USS599 
Kenwood TS520 with mic/12V supply USS549 
K enwood TS820 digital with mic/12V supply USS790 

Write for information - mail order alt brands 

DELTA COMMUNICATION SERVICES LTD. 
15 Cumberland Road, Kowloon T ong, Hong K ong 

T el. 3-360606 

Erect your VHF/UHF antenna anywhoro with our 

SLOT TOGETHER AERIAL POLES 
4' 9· x rod, 14swo aluminium, w t-. 2!1b. Max practlcol helgh1 SO'. Quici.; & easy 
10 erect. Fits In any car. Rototablo from tho ground. £5.00 each • 
GUY KIT ! 3 stakes, 2 threo point mast attachments, 216' nylon cord 6 runners­

£6.SO each. 
10% discount it ordered befote Much 3h t Carri ago £2.00 

R. J . Smith '2 Mole Rd. Fetcham Surrey. 

ATTENTION ALL MOBI LES 
THE AMATEUR RADIO MOBILE SOCIETY 

invites all mobiles to Join. Benefits include use of unique free 
Information Service; Journal Mobile News-latest rally, repeater 
& reciprocal licensing news, technical & leature,artlcles . 
Send g· x &" SAE for all details & sample of Mobile News to: 
ARMS ( Dept R). 40 Eskdale Gardens, Purley, Surrey • 

Please mention 
RADIO COMMUNICATION 

when replying lo advertisements 

wlll. of course, have to provide their 1---------+---------+---------+--------- ­
narne and address. 

I enclose cheque/PO for SOp to cover 
the cost of this advertisement. 

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

Date •••...•••...•.••. •••• .•.... . • . 
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B. BAMBER ElECTRONICS 
TERMS OF BUSINESS : CASH W ITH OR DER M INIMU M 
ORD ER OF £2.00. 
ALL PRICES NOW I NCLUDE POST & PACKI NG (UK O N LY) 
EXPORT ENQUIRIES WELCOME 

DEPT RC, S STATION RD, LITILEPORT, CAMBS, CB6 IQE 
TEL: ELY (0353) 860185 (TUESDAY-SATURDAY) 

CALLERS WELCOME SATURDAY ONLY 9.30-12.00, 1.30-5.00 
Please enclose stamped addressed envelope with ALL Enquiries 

PLEASE ADD VAT AS SHOWN 

All BELOW-ADD 8% VAT 
SPEC/Al OFFER 

STARPHONE HIGH BAND RF PC BOARDS, 
with conversion dota for making lnlo a GOOD 2M 
CONVERTER. (A ll thftl 11 neode<I: I xiii, 7 caps .• 2 
rosls1or1, and 9V OC}, PCB conlnlns 2 Quot geite 
Mos Fet RF s tages (3N1CO), Diode ring mixer. 3 
stage Osc/Mulllpller. A ll on ono PCB, appro:i. 
site&· ~ tt•. eat . connections, 9V OC supply, AGC 
(can be left filled blos, or RF gain control) Ant. lnpul . 
IF output (works from e few MHz to over 3CJMHz). All 
Brond New L6.50 eoch, white s toch losl . 

PYE SS8125T P .C . BOARDS (All brand new wllh 
clrcuil dlng rama) 12V OC. 

SSB RF FRONT END PCB. 4 channel, 3- ISMHt . RF 
and Mlx(lr st~gn, nnl In, 1·•MHz oul £2..00, 

SSB CHA N N EL OSCILLATOR P CB. 4 channel, 
with trimmers, tor 4 Fundtunontal .11tols (2 s laQo) £1.00. 
SSS I F & PRODUCT DETECTOR PCB. M MHz 

SSB lni AF domodulatod out £2.50. 
SSS AUDIO AMP PCB (3 SIOOe) £1.50. 
SSS HMH1 OSCILLATOR & AGC AMP PCB. 

(loss at al) £1.SO. 

l/MITED SUPPLY ONLY ••• ORDER NOW/ 

TELEPH ONE HAN DSET S wlth .. PRESS-TO-TALK" 
bunons, on cutly lted, brand new, £3.SO (faw only). 

" PRESS·TO- TALK"' SPEAKER/MIKES <•• used 
on ITT portable•) approx. 2F' square, wllh spr-ing 
cllp on bec.k, on curly load. Bfack gra ined plnsclc, 
smart modern appearance £3.00 ( few only), 

PLAST I C BOXES 31" IQuaro. W dtop (wall· 
moun·IJng type) with S·pln din plug on hont panel, 
SOp each. 

AEI CSIOBI R MICROWAVE D I ODES: up l o X­
Beind, mllll, noi se figure 8·5d8 et 9·375GHi. IOp each. 

1' DIL REED R ELAYS. S lo t2V DC. 450 ohm coll, 
Dcs1gnod to work dltecllr from TTL Loorc, S ingle 
Pole ChllnoeoYer. Contact 1aUngs. 28V, i A . 3W, 
L·t .15 Oilch. 

T V SYN C GEN. XTAL S . 20·25~H< (for 405 line) or 
in B7G glau lncnpsufallon, brand new. few only, 
£3.00 each. 

ON/OFF/RX/S TANDBY SWITCHES lor AMIOB 
Cnmbtldge and Vanguard control boxes, 40p each, 
o r3 1or £1 . 

SMALL MAINS SUPPRESSORS (smoll chokos. 
lden1 for radio, Hl· Fl Inputs, otc.) approi, +· + tf" 
3 for 50p. 

PERSPEX TUNER PAN ELS (lor FM Bond 3 luners) 
nierked 88-108MH1 and Channola 0-10, c lear numbers, 
reat bll!cked out, amarl modorn appouanco, sl10 
opprol. 8\• + 1f". 2 f or 3Sp, 

M I XED COMPONEN T PACKS, conloinlng re1i•· 
lors, capacltora, awltches, pols, etc. All new, and 
hundreds ol 1tom1, £2.00 por pack, white stocks l est . 

TUN ED COILS, 2 section coils, around 1MHz, with a 
black amar-1 tuning tlnob, which moYOt an Internal 
core to vnry the Inductance, many uses, easily re­
wound, 3 for SOp. 

PYE CAMBRI DGE PC BOARDS (removod lrom 
high band AMIO). 
RF and MIXER BOARD £7.00, 
t0·7MHz l .F. BOARD £1.50. 
4SSkHt l .F. BOARD £2.00. 
A .M. AUDIO BOARD £1.20. 
A .M. SQUELCH 80AR0 SOp. 

6 CH A NNEL LEDEX SWITCHES, 12v. complelo 
w ith ell Uimmert and colls, (removed hom high 
band AMIO) £4.00. 

CAMBRIDGE Mod Transformer .tt .OO. 
Mod D ri ver Transformet 7Sp. 
12/24V lnvetlet Transformet £1.15. 
Peck ol P A COIL S. moslly silver plated SOp. 

1tOV N EONS, screw-In type. 4 lor 50p. 

A few 1pare1 avalfabte now for P ye W eatminahr 
WISAM only. SAE for 1111. 

16'4 

All BELOW- ADD 8% VAT 

D I ECAST BOXES. We sllll stock these but, ow1no 
to lreQuent ori ce rises from our suppliers. and costly 
postn! charges. It has been found lmpoaslble to 
publlsh up.to-dale prices on these Items. Plt ase ring, 
o r write (with SAE), for latest mall-otdcr prices. 

4MHz XTAL PACKS 
(10 assorted >:tals between •MHt &tld SMHl). our 
selocHon only. £1.00 Pack. 

HEAVY D U TY H EATSIN K B LOCKS. Undrllled. 
base area 2~" 2•, with 6 Ons, lot~I height 2i•, 
Sotry, sold out. 

A L U-SOL ALUMINIUM SOLDER (made by Mulll· 
core) Solders Aluminium to ilsolf or Copper, Br-"11, 
Steel, Nickel o r Tlnplnle, 16SWG with mulllcoreOux. 
with Instructions, epocow. 1 m coll 30p pnck. 

SOLDER SUCKERS I Plunoer Type) 
Standard Model £4.50. 
S1<1rled Model £4.95. 
Spare Nozzles 60p each . 

MUL Tl CORE SOLDER 
Slzo 5 Silvblt, 18SWG In alloy dispenser 32p. 
S i te C1SAVt8 Savbll. t 8SWG S6p. 
Siu 12 Savbit t8SWG o n P lastic Reel £1.IO. 
j Kg. ( l ·l lb) 60/40. 20SWG on Plasllc Reel, £3.00. 

VARIABL E STABILIZED POWER SUPPLY, 
Mains Input, 0.24V oulpul, stablllzed anc:f curtent 
llmlllng at SOOm A - 32V at SOmA . Brand new by 
British manulacturer. S ize approx. 7f" ~ 2i- ~ c·. 
compte1e w1th external Skohm 3-turn pot tor voltage 
control . Connection data supplied. £7.00. 

PROGRAMMERS (Magnellc d evices) contain 9 
mlcroswitches (sullable for mains operaUon) with 9 
rotating cams, all lnd1vlduaUy adiusteble, ldeat for 
switching disco llahts, d isplays, etc~. or Industrial 
mDchlne programming. (Need slow mollon molo' lo 
drive cams, not supplied) g switch ver•lon. Lt .SO. 

PLUGS & SOCKETS 
BNC PLUGS (ex· equlp) 5 for £1.50. 
N-TYPE PLUGS SOohm 60p each, 3 lor £t.50. 
Greenpa' (GE300015) Chassis LHd TermlnaUons 

(These a' e the uni ts which bolt on 10 tho chasai s, 
lhe lead is secured by screw cap, ond the Inner ot 
the coax passes through the chassis). 30p each, 4 
for £1.00. 

PL259 Plug:s (PTFE) Brand new, pr.eked with redu ctrs, 
6Sp each or 5 for £3.00. 

S0239 Sockels (PTFE) Brand new, (4 h ole nxlng l ype) 
50p each or 5 for £2.25. 

25·way ISEP Plu gs 1md Sockct11 40p Ht (1 plug --r 1 skt) 
Sorry. sold out. 

VALVES 
QQV03/20A Ce• equlomont) £3.00. 
OQ V03/10 (ex equlpmenl) 75p or 2 for £t.20. 
2C39A (e• equlpmenl) £1 .00 each. 
DET·22 (ex equipment) 2: for £t.OO. 
&B H6 (tu: equipment) 2 fot SOp. 

TRANSISTORS 
OC200 Transiston, 6 f or 50p. 
PNP Audio Type TOS Transit.to rs, 12for15p. 
BFY51 Trnnsistors, •lot &op. 
8YX 38/300 Stud Recllfiors. 300V at 2·SA, 41or 60p. 
8CY12 Tr-anslslors, 4 for SOp. 
8SX20. (VHF oscfmult.) . 3 lor SOp. 
BC108 (metal can) 4 for SOp. 
PBC t08(plastlc BC t08) S f o r 50p. 
8Ft52(UHF amp/mlxet) 3 lor 50p. 
2NJ8t9 Fet. 3 for 60p. 
8Cl48 NPN SILICON 4 for 50p. 
8C158 PNP SILICON 4 for 50p. 
BA Y31 Signal D iodes 10 for 3Sp. 
8A121 Varkap D iodes, 4 f or SOp. 
1N tt14 D I OD ES 10 for 2Sp. 
2N305S TYP E Transistors, OK, but unma,ktd, 5 for 

£1.00. 

All BELOW-ADD 8% VAT 
W ELLER TCP t and PU1D PSU. Temperature con­

trolled s olderlno Iron, with motch1nv Power Supply 
Unll. contotnlng sponge and spring s tand. £20-00. 

S PARE TIPS (lor TCPI). Three lypes available: 
TYPE CC7 (Slondard). TYPE K7 (Long nne lio), 
TYPE Pl (Very nne tip) £1 .00 each. 
Other TCP1 soares available. 

WELLER W6QO Mains oporaled l emperatu,e con lrol 
soldotlno Iron. :£:t 3.80. 

SPARE TIPS (for W60D). Two types available. 
TYPE CC7 (W600) Slandord, TYPE AA7 (W600) 
Fl nor tip. £1.15 each. 

MAINS ISOLATION TRANS FORMERS. Tapped 
111ftlns Input. 240V ot 3A ~ 12V at SOOmA OUIPUI . 
New, bo•od, mode b)' Gardncrs. £t2AOO. 

WE N OW ST OCK WELLER SOLDERING EQUIP­
MEN T ( lncludlno lho lomous TCPt). 

& SPIRA L U X Tools for the Electronics enthusi ast . . • 
SAE lor llsl. 

SPERRY 7-SEGMENT P.G.D. DISPLAYS. d igit 
helOhl 0·31n red, with decimal points, lSOV to 200V 
(nomlnol 180V) operation. These are hlgh-volt ln­
duslrl al l )'PO. and therelore brighter than normal di s.­
play,, A ll brand new. AT THE BARGAIN PRICE OF 
SOp PER OIGIT TYPE. 332 (lwo d igits i n one mounl) 
£1.00. each, (torry no single digit available.) 

Multlturn Pola. to turn, f .. spindle (ex·eQuip) 400kohm, 
onl y £t .00 ••ch. 

S UPER SERVISOL (SWtTCH C LEAN ER) 65p can. 
SUPER FREEZIT ( FREEZER) 6Sp can. 
HEAVY DUTY RELAYS. 24V DC operaled(will wor~ 

on 18V) 3 heavy duty make contacts (around 10A 
ra1lno) + ' change over contacts ..J- 1 break contact. 
New, complete wllh mounling bracket ( i deal for 
switching HT on Llneats). Many uses for this high 
Quall1y unit • .£1 • .50 each. 

All BELOW-ADD 12!% VAT 
VARICA P TUNERS Mullord Type ELC1043/05 

B1end New, £4.40. 
TV plugs (01et"f type) 5 for SOp. 
TV sockel s (metal IYP•) 4 for 50p. 
TV line connectors (back-lo· back skt) 4 for SOp. 
3 pin D in Qluos, 4 fo ' SOp. 
Oln 3 p in Line Sockets, 1Sp •ach. 
Oln G pin Rio ht Angled Plu gs, ZOp each . 
Din Sockots 5 pin, 270 dog. 4for SOp. 
Din Speaker Skis. 2 pin. 4 for 30p. 
Mlnlaluro earphones with min. J ack plug . 2 for 60p. 
1 M eg. Un pot s 1· plastic spindle, 2 for SOp. 
50koh tn lln pott , ! "' plastlc spind le, 40p e ach. 
TWIN I F CAN S. approx. 1· x l"' x 1"' high, around 

3·5 lo SMHt. 2 separate lrans formers In ono can, 
lntemall:t screened, 5 for SOp. 

ELECTROLYTIC CAPACITORS 
Dubllllu El• ctrolytics, so,.,F, 450V, 2 for SOp. 
Dubllller Electrolyllc.s. tOOµ F. 275V, 2 for 50p. 
PIHHY EltcbolyUca, 470µ.F,63V, 3 for SOp. 
TCC Electrolytlcs, tOOOµF, 30V, 3 fo.r &op. 
Pl•H•Y EltctrolyUct. 1000µ F, 180V, 40p ei1.ch. (3 for 

£1.00). 
Oublllltr EleC'lrolyUc:s. SOOOmtd at 3SV, SCJp each. 
Dubllllet EJ•ctrolyUcs. SOOOµF at SOV, &op each. 
I TT El1ctrolytlc:a. &BOOmfd at 25V. h igh vrade, screw 

terminals, with mounting cllps, 5Gp each. 
Ples1ey Electrolytlc1. tO,OCM>mfd at 63V. 75p e ach. 
Pluuy Cathodray Capacitors. 0-<MµF •I 12·5kV DC. 

Sc1ew t ermtnal11 £1.50 each. 

A L ARGE RANGE OF CAPACITORS AVAILABLE 
AT BARGAIN PRICES, SAE FOR LIST. 
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PUBLICATIONS OBTAINABLE FROM RSGB 
RSGB members can obtain a 10 per cent discount on lhe prices listed below (excluding Ham Radio Magazine and Ham 
Radio Horizons). To obtain the discount, deduct 10 per cent, calculated lo the nearest penny, from the total value of the order 
(using the latest price list) and enclose a remittance for the balance. Also enclose an address label from a recent Radio Communi­
cation wrapper as proof of membership. 

RSGB PUBLICATIONS 
T echnical books 
Amateur Radio Awards 
Amateur Radio Techniques (5th edn) 
Gulde to Amateur Radio (16th edn) 
Morse Code for Radio Amateurs 
NBFM Manual . 
RSGB Amateur Radio Call Book 1977 
Radio Amateurs' Examination Manual . . 
Radio Amateurs' Examination Revision Notes 
Radio Communication Handbook 5th edn, Vol 1 
Radio Data Reference Book (Out of print) 
Service Valve and Semiconductor Equivalents 
Teleprinter Handbook . • . . 
Test Equipment for the Radio A mateur • 
TVI Manual (Out of print) 
VHF/UHF Manual . . 
World at their Fingertips (Paperback) 

(De-luxe) 

Log books 
Standard Log 
Receiving Station Log 
Mobile M ini-Log 
De-Luxe Loo • 

Maps, charts and list s 
Countries List/HF A wards List 
Great Ci rcle DX Map (In tube) 
Oscar map (in tube) . , , . • 
QTH Locator Map (Western Europe) (in lube) 
QTH Locator Map (Western Europe) (on c.ud) 
RSGB Amateur Radio Prefixes (W orld) Map 
UHF repeater planning map 
UK Beacon List 
UK Repeater List . . 
IARU Region 1 Beacon List 

Members' sundries 
Callslgn lapel badge (5 weeks' delivery) . . , 
Lapel badge (RSGB or RAEN emblem, pin lilting). 
Tie (Maroon or Blue) . . . 
Radio Communication Easi-binder . . . . 
Car window sticker (RSGB or RAEN) (self-adhesive) 
Members' headed notepaper (50 sheets) quarto 

Radi~ Comm;;nlcallon back l~~ues '.' 
RSGB Contest log sheets (100) • 
RSGB teeshirt (large, medium or small) 

octavo 

£2.07 
£3.42 
£1.35 

52p 
£1.35 
£2.31 
£1.35 

61p 
£9.15 

46p 
£8.68 
£2.71 

£6.60 
£1.55 
£2.65 

£1.12 
£1.35 

90p 
£2.BO 

24p 
£1.09 

41 p 
£1.02 

46p 
64p 
38p 
17p 
17p 
17p 

£ '1.30 
50p 

£1.94 
£2.96 

30p 
73p 
49p 
83p 
70p 

£2.22 

Prices include postage, packing, and VAT where applicable. For 
air mail despatch, please ask for price before ordering. Goods are 
obtainable, less p & p, at RSGB headquarters between 9.15am 
and 5.15pm, Monday to Friday. 

POST A L T ERMS : Cash with order. Stamps and book tokens 
cannot be accepted. Cheques and postal orders should be 
crossed and made payable to "Radio Society of Great Britain". 
Giro A /C No 533 5256. 

Please wrlle your name and address clearly on the order. 

ORDER FROM : 

OTHER PUBLICATIONS 
American Radio Relay League 
Antenna Book (13th edn) 
Course in Radle. Fundamentals . . 
FM and Repeaters for the Radio A mateur 
Hints and Kinks . . . . 
Radio Amateurs' Handbook 1977 (Paperback) 
Radio Amateurs' Handbook 1977 (Hardback) . 
Ham Radio Operating Guide . . 
Single Sideband for th e Radio Amateur 
Specialized Communication Techniques 
Understanding Amateur Radio 
VHF Manual . 
Electronic Data Book 

Radio Amateur Callbook Inc 
American Callbook (USA listings) 1977 . 
American Callbook (OX listings) 1977 
World Atlas (Amateur radio prefixes) 

Radio publications Inc 
Beam Antenna Handbook . • • 
Better Short Wave Reception (3rd edn) . 
Cubical Quad Antennas . . 
Simple, Low-cost Wire Antennas . 

"73 Magazine" publication 
SSTV Handbook . 

Miscellaneous 
RTTY the Easy Way , . • 
Radio A mateur Operators Handbook 
Radio Valve & Semiconductor Data 

£3.95 
£2.89 
£3.62 
£2.55 
£7.46 

£11.26 
£4.35 
£3.75 
£2.98 
£3.79 
£3.95 
£3.95 

£9.99 
£9.50 
£1 .70 

£3.35 
£3.33 
£2.74 
£3.38 

£3.09 

£ 1.00 
£ 1.09 
£2.76 

MORSE INSTRUCTION AIDS 
G3HSC Rhythm Method of Morse Tuition-

Complete Course (two 3-speed Ip records and one ep 
record plus books) . . . . . . 

Beginner's Course (one 3-speed Ip record and one ep 
record plus book) . . . 

Beginner's Ip (0-15 wpm) plus book 
Advanced Ip (9-42 wpm) plus book 
Three-speed s imulated PO test 71n ds ep record 

t Overseas orders : add £1.12. 

MAGAZINE SUBSCRIPTIONS 

£5.501 

£4.061 
£3.391 
£3.39• 
£1.12• 

QST (including ARRL membership) (Per annum) . £6.89 
CO (Per annum) £6.89 
73 (Per annum) . . . • . . . £6.60 
Subscriptions for the magazines listed above should be sent to 
RSGB, 35 Doughty Street. London W C1 N 2AE. 

Ham Radio (Per annum) (Includes air delivery) £7·50 
Ham Radio Horizons . . . . . . £6.50 
Subscriptions and changes of address for Ham Radio 
Magazine and Ham Radio Horizons should be sent to: Ham 
Radio Magazine (UK). PO Box 63, Harrow, Mlddlese~ 
HA36HS. 

RSGB Publications (Sales), 35 Doughty Street, London WC1 N 2AE 
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A. J. H. ELECTRONICS 
Proprietor: A . J. HIBBERD (Q8AQN) Tel: RUGBY daytime 76473, evening 71066 

T erms of Business Cash with order, Mall order only, or Callers by appointment. S.A.E. w ith enquiries 
Postage Charge 40p Minimum order £ 1.00. Official orders •cceoled on. llrlct rn<>nlhiY bftlla. Prices now include VAT 

FULL MONEY-BACK GUARANTEE ON ALIL ITEMS 

NEW ITEMS THIS MONTH : 

FAI RCHILD DIGITAL CLOCK MODULE IYDO 
FCSa100 wllh 0·8 dlsploy compnct sh:e 3i t! l .. 
mu deplh red rillor, 1~qu1rt~ ont~ ea caso-nrn111is 
d ormer wllh n 12V ct snc. & a tew Du5h swi tches, 
Inell/lies include: 50 60Hz, n.m. om lnd1ci.'1fors. buffered 
outpul tor alnrm or rnd10 dflv{• 59 mmulo sleep timer 
0 minute snoo1e nlnrm, 12 1'I H1 swltchi'lbh:, alnrm 
setabto uo to 24Hrs. ~tc. etc. c.-.n be tun horo extcrnnl 
dnl osc If ft'!quh~·d our speclnl pffce £ 11 . lS each cfotn 
stleel suppUod. dfttl'I shoel scporatu 20p lne. IJOSI. 

FM RADIO FRONT END TUNER UNITS llB-108MHt 
wllh 10·7 MH: I F. ouuml ~ fl tltMI wUh A .M oano, 
caoncl!or, FET RF amp, npn millet. separale osc. AFC 
la. AGC Inputs, l)ctltCd lumng brand n('tw wi th cucu1t 
•et1ulies 9-12V DC BARGAIN ONLV £3.30 each 

TBA64t/ A12 AUDIO AMP IC. Olvos 4 watti: output lnlo 
4 ohms wnh U \l'Olt suppl)' (ideal fo r uso wl1h lhc 
C A 3089E FM IC we nd>te,tlse) o r to1 you1 hont41 hrew 
1::11:irtnbl~ mobile 'iU £.2.00 eac:ll dotn sup1)lu!'d 
/41 OP .in11>S 8 riJn Oil lSp ench, 2 lar 65p 

CRY ST AL FILTERS 25kH~ chonncl spacing 4451LOU1 
9098 1dcn1 for FM lh & 1oplacemcn1 for PYE W15U 
Weslmlnsler 1.'lc . c•·eoulpmenl £2.50 co ch 

50ohm BNC PLUGS 50p each. 50 oh1n 8NC PLUGS 101 

mlnh1ture co·ax 50p eilCh 50 ohm BNC right anglo 
ednptots 60p onc:h. 50 ohm BNC sockuts flnnqu·flxlng 
(ieN only) 5.Sp each 50239 UHF socllols SOp onch 

IC SOCKETS 8 0lr\ OIL tOp Oac:h, 14 pin OIL 15p .-Jach 
16 01n OIL 16p each. 

SLIDE SWITCHES 2pco a 101 1ip. 
1 din. sol dm In teed 1hrauoh olnst. lnsul3fOt!'. hll'.'N 

pl ntctt) 100 101 60p. 
3 GANG TUNING CAP. 365 of per sect1on dirocl Utiv\• 

90p ench. 
1000 pl SOOvw feod 1h1out1h cnpnc11ors 1 • drn solder In 

typt:t 10 for \Sp. 
TUBULAR CERA M IC TRIMMERS soldot In 1.,.l'l~ 1-6 

pf 8p erach 10 fot 70p. 
ISO MFO 1Gvw ~lec:troly!lc cnoncuors sooc1i1I oOor 100 to' 

£1.00. 
0 1 MFO 40lh'" capoc1101s P.C ruounOno tong leads 

saeclnl ono1 100 lo, 90p. 
FNO 507 LEO dlsplo.Y$ i chMnc:icrs common 11node notll 

hnnd dt:c:l01nl point FND 500 LEO dlsalnys i. charnc· 
tcrs con1m0'1 cnthodc right hnnd declninl point. NPw 
supply ol lhis po_pulat LEO t>u1 sorry lor p11ce 1nc1e,1se 
£1.25 ••• 

2N30SS RCA new SOp eoch 

ITEMS FOR FREQUENCY COUNTER FEATURED 
IN MARCH 1976 R.C . : 

MAINS TRANSFORMER 240·250V mpul·outpuls2SOV 
~ 50 mt A , 6·3V 1 IA , ond 9V •1 I A . Wu tlcnl this l tctn 
spcclnlly mndu £5.SO. 

DECADE COUNTER PCB. Ml\dc lo suit our mlnmture 
ITT Ni:tlo tubes (ITT5853S) suitable loruscwllh 18 wtt'I 
0· 1· pltcti udoo conncc1011f1cqutrcd. ready drllled nnd 
tinned to tn\i.e SN7490, 7475 and 741411 , 7Sp oach sol o l 
nva £3.40. •2'" pUc~ odgo connoc101 to suit nbovll PCB 
!;Op. 

MINIATURE NtXtE TUBES ITT·5853S l o suit lht> 
nbovo doc!'de bonrd& l oll ftnd rloht hand declml\I poln1s. 
i ' c.hnrnclefs, ~nvtilope ''-'0 only 718 7, 16" nt}w nnd 
unused with dn1n shee1 60p ench nve tor £.2.50, I<'» 101 
£4.50. 

HC6/ U CATHODEON C'VS1al Ovons MC0·2M 4Sp. 
10,000ml d 16V elect(olyt lc 3Sp. 
IOmfd 350V 10p. 
SN7<00 15p. 
SN741 3 35p. 
SN7"473 Up. 
SN7475 40p or 5 for £.1.90. 
SN7490 50p. 
SN7412t 38p. 
SN74141 7Sp. 
SN74196 .ti.co. 

NE529K £1.45. 
MC10116 62p. 
MCt0t3t £1.60. 
UA 7805 SV ltlQUhtlOI TOJ CD$0 £1.GO. 
Stod. llst of ou' Rs. Cs nnd $ (>mlconduelofs r'IOYJ nva11 . 
t'blc-. send 8h1 slnmp, 

WJoAM PYE WESTMINSTER$ ti chmmcl "P" bitnd 
79·101MH1. 25kHi chnnnnl spacing nower oulpul JO 
wntts olus. 1'111 solid slriht(.•xtf'PI for ovlOIJI slllgli whrlch 
uses a QOZO() • .CO, comolol o wtlh a ll conlrol equlpm~nt 
nnd In >Jcr~ oood condJhon P.A laclflly 1'1so fitted Alt 
tested bolorn despnich ONLY £60.00 £2.00 P P 

EARNEST TURNER Pll.l'C1S1on et.lgow1sc ma1nrs 100 
m•c,onn1p FSO sntnU 1ype dlsolft)' iucn -h If , m:t..,@ 
nlc.e "S" motor etc scnrnd 0-100 nc...,, bcxod £2.00. 

10·7MHi RADIOTELEPHONE MARKER OSCILLA· 
TORS silo 3j 1 l 11 rendy 10 use cornoletp wilh 
lnlmoal baUery. brand new stock £ 10.00 .:m:h 

MINIATURE OXLEY PTFE l ecd lhrouoh lnsu!nlot~ 
"thilt 3 ,32· holo rind push 1n" SO for 7Sp. 

FERRITE RINGS g 1s· dHL 116' lril. din. 3 16 1h1d. IOp 
each. 

FERRITE BEADS slmllnr to FXllt5 4 tor 10p. 
MIXED CRYSTALS HC6 U l;pus ci·rndlolol.:-phones 

.CMHL- 5MHz, 20 for £2.00. Ou1 sclucllon. 
10·230MH.r HC6,U CRYSTALS second con>tcrs1011 

crvstnl 10 7MHl lo 470~H1 nt1w £1.2,S. 
CRYSTAL UNITS lh1~so contoln n1no g lass p1eci51of1 

c1ystnls m m(ltnl c:ao winch can bo casllv removed 1hey 
.sro nU low ff~qucncy types In lhc te(Jl on of 84 ID 861i.Hl 
these nt(? br~nd new nnd bo:ced £t .00 p~t 1n1ek 

HC6~U CRYSTAL HOLDERS mountpd polythene P.c 
01 chnssls moullhng 10p each 

F'T243 CRYSTAL H OLDERS chass1J mountmo Sp 
8i\Ch. 

CRYSTAL FILTERS 
ITT 10·7MH :r: flllerf. SOkHi chnnncl spnc111u type us 

LOU 001 A new £2.25. 
iTT t 0·7MH.r CRYSTAL FILTERS4i£5tLOU 901N25\;.Hl 

chonnel spoclng Imp. 2 Sk new £4.00 vach, 
TOYOCOM CRYSTAL FILTERS tOM·SB-1 ! 71•H• 

6dB t 12kHz ,, 60dB Suuoriod wllb lnpul Md out1>ul 
mi\tchtnQ lti'1nstorme1s lot l.F lrea ol 10•7MH: br1nd 
ne~ with dnts shecl £4.oof 

MULLARD 1.F. FILTERS LPl17512 - 111.Ht •r 6dB 8i0p, 
cnch with connecilno dnln. 4701\H:.. 

t0·1MH:t 1ransisto1 IF Ts sinolu tunccl npprQx. ~ • !IJQ I Op 
cnch 

455-470kHz 11.1nsislbf IFT!ii 5UlUh! hHlP,d llOl>IO;t 1· sn .. 
top e;ich 

COILS Snlnl dlJt. tBmm high with 10rnm sn bnse as used 
In PYE R• RF bonrds lheso !,1wo coils wound on them 
wtt1cti can be removed, complote wlth c.ore Sp each 

RF CHOKES l 7 mlcrohrnry, 2~ micfohenry, 100 IT11cro· 
henry Up each. 10 111Jcroh~1uy t2p. 15 mlc.1ohenry Up. 

REED RELAYS 14 pin OIL. Mnda by ASTRALUX, typed 
t21A-3, 5V IOm(A coH res. 500 ohms. contacts ,,u1ed 
10 walls, normally open 4Sp coc;;h or 10 tor .£3.00. 

TADtOO A .M . RAOtO IC. £1.&0. 
LEDs TIU09, 0·1 dfn Fl V152 0 2. din 18p (!llth (no clips). 
ZENER DIODES 'OOmW BZX88 Of equ~v~lcnt in, the 

loUowlno vollnucs: 3·3. 3·9. 4·7, 5•6, G·2. 6•8, 7·5, 8·2, 9· 1, 
10, 11 , 12, 13. 1~. 18, 24, nll 11p onch 

VARICAP DIODES BB105 rn 1nnlched sel5 ol 4, 9<>p. 
BA11 1 20p each. 

TRIMMER CAPACITORS 
MINIATURE SEMl·AIRSPACEO TRIMMERS. s1ml· 

Ill! 10 Molltud 808 s1Hios. 2·25pF 10n11n dla 7n11n high 
lhrco pin n11:inp, PC mounting Gp each, lO foe SOp, 100 
lor £.3.75, box or 900 fot £27.00. 

PLASTIC SEMl ·AIRSPACED TRIMMERS 1mm dlo, 
1·10gF s1mllitir 10 Mullard tyoe 803 soucs 6p ench or 
£5.00 poi 100. 1·160F snn1e price. 

CERAMIC IOmmdi". 6nHn high. VHF/UHF typo2-8pF. 
3·10pF, 4-20pF, nnd 10·40oF. l.'l116p each. 

3-9pF CERAMIC TRIMMERS 6mm din. 6p enc.h. 
CERAMIC 6mm dln 7-35pF 6p each. 

CERAMIC m1ni:itu1a comprnsslon 1yne 8mm 13mm 
IO~<:Opf, 6p c;ich. 

OXLEY nhspaced 10mm !;:Q 1· 10pf omJ 1·1$pf IBp cnch, 
10 for £t.40. 

TETFER TRIMMERS Jnckson type C 16 Cat. no. 5640 
PM. ~·10fiF $1?.e r SQ. -h hillh lcmp, cool. less than 

100ppm C 40p uach, 10 fot £3.SO. 
NI XIE TUBES sirtlll<H l o Mullmd ZMI080, $1de viewing 

wllh wire ends chm('lcl(tr 1!~1ohf l . onty omber ones loh. 
(No dcclnu:tl ~oint). Buwd n11w 601) f.:<nch 10 101 £.C.50. 
2S for .£.to.oo. 100 lot £30.00. 

NIXIE TUBES 
ITT GN·9A I '" chnractors(no dC!cimAI point> side viewing 

size 11· fT• clcnr 
7 SEGMENT LEO DISPLAYS lotw:ird voltaQO t •7V 

2-20mAt segnwnt ldt"al fo1 mnlung dlgi l,,I vollmetel!I; 
hcoucncv counlefS, clocks vie lypes 8V~llable. 
FNOJ57 (red) tloht hand doctmot point J chartt:ctcr, 
common ca1hodo £1.0S (loch, 6 tor £5.50. 

STEREO CAR CASSETTEIRADIO PLAYER AUDIO 
AMPS conrl)ins two NEC 11PCtOOIH2 1n1dlo ICs plus 
30 capncllors, 30 resistor$, .c lrnns1s1o,.s, on PC bo1ud 
4} U nogrox. 31 wnus RMS Dfr chnnnol " 12 VOC 
sunply, These hilve been •~moved from newunlt5 by the 
nmnufi'lcturct nnd Mc no1 lnully H1 nny way P1lce £1 .60 
eilch 01 two to1 .£3.00 you could not buy the cl.\pecltors 
tor l his pricet With circ:\/U. 

EL ECTRONIOUES SLOW MOTION DIAL S ovoe 
''SM02" G-1ond36·1 reduction drlvewilh clcn1· moulded 
lro111 sue 6l ' .s• suoolled w1lh lwo nolnt(lfS and two 
scnlcs. Ideal lof VF04i Ro ci c. £4.SO. 

SEMICONDUCTORS 
Trnnsi&:IOIS 
Cll108 p l11stk version of BC108 tOp each. 10 lor 90p. 
NKT233D. SG339, BC172, BC172A , BCt72C nll tOp ench 

2N4381 P channel FET 15p. 
BFV90 £1 .00. 

VHF POWER TRANSISTOR m1ukod S RF1 117(Mo1or· 
oln) cnoshm type 300 rnfw in iU 145MHt oavo 21 w111ts 
outpul. Mnx O\ilPUI 3 walls. only £1.00 each 1wo for 
£1.75, lour Jor £3.00. 

VHF UHF pow"1 1ranslstor To.r.as typu R2206 £.2.00. 
VHflUHF power 11nnsis1or Mullard type BLY38 £2.00. 
VHFIUHF powt•I lrnns1~1or R.C.A . type 2N3375 £2,00. 

6!389 (2N5914) VHF POWCf 2 wnll OUIPUI 470MHl. 5 wntt 
oulpul 145MHz. CilPSliJO lype £2.00. 

Bf180 VHF, UHF l r11nsls1ors 20fl l'ftCh, 10 Jor .£\.75. 
BF166 VHF trnnslstors (replacomonls lor W15AM 

Woslm1n1i11or RF lront ~nd), t Sp c.1ch, 10 fo, £1.25. 
Diodes 
1 N~148 ooneral purnost• smcon ilp, INS4A GeHmmlum 
~mum!ll purpose 4p. 

U1458212 genert1I pu1oos0: sllicon Jp, 100 £2.00. 
IN4002 rccllficr 100 plv ., 1 ttn\,). Gp. 4 tor 21p. 
1N4005 rnctlOm 600olv • .. I nmn 10p. • lor 36p. 
1N4007 toehlior 1.00001"' u I anw, 12p, 4 101· 40p. 
BY12G recllflc, 400plv " I iinio. t Op. 
IN4001, 2t3/4 1cctlfier dlodes.{S peclo1 onor). Fvll souc. 

rnr"l\ed. not rniecl s 2S for 7Sp. S11.1to which rcquhed. 
74 scrle& l .C . A ll mode by Fairchild nnd lull spuc. devices:. 

7402. 7404. 7·UO, 1.c20. all tOp ca.ch 01 &Op for 10. 
S N7, l)7, SN747J , 7427, 2.2p OilCh or £2.00 for 10 
SN7475, .cop ench o' 5101 £1.90. 10 fot £.3.40. 
SN7'76. 25p ench. 
SN7"92, 7.493 30p each 
SN74197. BSp each. 
SN744 7 70p el.'leh 
7413 35p. 
7490 50p. 
74141 7Sp, 

CA3089E 160111 OIL. FM 1.F 11mo. ldeul lor 10•7MHz FM1.f. 
omps In doniestlc Hl~FI luncts nnd comnrnnicaltons 
cqu1pnicol, hmltlno sensitivity 12 mlc1ovoll~. lnlO"rnal 
squ~lch circul l 11nd audio pre·amJ' AGC, AFC, and 
" S " mol{!t outouts $upptlcd complcl c wl 1h dr.ln sheet, 
brond n0:w unusod our prlce ONLY £2..00 enc.h 

3 GANG TUNING CAPACITORS 500pl per s~ctlon 
SIU ll'" u· 11' new 70p. 

59 Waverley Road, The Kent, Rugby, Warwickshire. 
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