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MIDLAND 

NATIONAL AMATEUR RADIO 
AND ELECTRONICS 

EXHIBITION 
AT THE GRANBY HALLS, LEICESTER 

31st OCTOBER, 1st, 2nd NOVEMBER 

OPENING TIMES: THURSDAY AND FRIDAY-12 noon to s: p.m. 
SATURDAY-10 a.m. to 6 p.m. 

* * * 
THIS IS THE THIRD ANNUAL EVENT. MORE TRADE STANDS, 
MORE SOPHISTICATED EQUIPMENT, EVERYTHING FOR THE 

UP-TO-DATE RADIO AMATEUR 

* * * 
EASY ACCESS BY RAIL OR FROM M1 MOTORWAY (JUNCTION 21) 
AMPLE CAR PARKING WITHIN EASY REACH OF THE EXHIBITION 

* * * 
TALK-IN AND WORLD WIDE D.X. USING CALL GB3ARE, FILM 
THEATRE, R.S.G.B., R.A.l.B.C., l .S.W.L., B.A .R.T.G., HOME OFFICE 

* * * 
REFRESHMENTS AND BAR AVAILABLE 

* * * 
ADMISSION 25p 

THIS INCLUDES THE CHANCE TO WIN £100 OF EQUIPMENT 
OF YOUR CHOICE 
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YAESU, YOUR ASSURANCE 
OF QUALITY, INTRODUCE 
The Superbly engineered 
Y0-100 MONITOR SCOPE 

Vil 
FOR THE SERIOUS OPERA TOR 

T HE Y0-100 ALLOWS YOU TO 

YAESU v 

* MONITOR YOUR TRANSMITTER SIGNAL 

* TUNE FOR MAX IMUM P.E.P. 

* MONITOR RECEIVED SIGNALS 

* ADJ UST CARRIER SUPPRESSION 

* PROVIDE 2-TONE TEST SIGNAL 
(Delivery is Ex-stock . SAE for deta ils). 

* * * * * 
" ALL RECEIVERS ' FALL OFF' AT 30MHz!" 

THIS HAS BEEN THE GENERAL OPINION OF RECEIVER SENSITIVITY PERFORMANCE FOR YEARS AND STILL APPLIES TO SOME MODERN EQUIPMENT! 
HOW EVER. 

IT D OES N OT APPLY TO Y A ESU EQUIPMENT ! " Y OU OO N"T BELIEVE US? THEN HERE ARE THE FACTS!" 
TAK E YOUR PICK! EITHER REFER TO T H E R.S .G.B. REVIEW APRIL 1973 OR O UR TEST ON AN OFF-THE-S H ELF 

Y D-844 SP-400 

S ENSITIVITY 

Input Freq. S r N :N lot O·SOJJ cn1f S S :N for 1•011V emf 
MHz dB dB 

16 22 
19 25 
19 25 
19 25 
20 20 
20 26 

FT-401 FV·401 

RECEIV ER MEAS URED PERFORMANCE 
In ordc-1 lo comoi'lre rccl.'ivcr nc1torniancf.' fioures one musl determine 1he followlng: 

1. 'VottDQ('' : ''It (.'ml Of pd ac1oss. say 50 ohm lnoul? T:-icrn i s 3 6dB dlnoroncel 
2. lhe signal ooise to noise ra!lo (S - N:N) In d B's. 
3. Th~ haquonc,Y nt which lho moa.suromcnts have: boen made. 
4. Thct bn.ndw1dth used. 

Just fn l hC san\a W3'J AS one can't como;ite :'IJ)plos with oranges. nor ca" on~ com. 
p:uc $OOslhvlly tlou1cs unless lho same SH\ndards <lte used. To use a nortower band · 
width would socn1 to g ive a reclciv~r 3 bt!Uer !"Oise performance. Equfpmonl used for 
tests: t-.'1n rconl slgnal gcl"etl\IOr Tf2002AS. Oigila l S~nchronlser (Morconl) TF2170A.F 
Power Me te ' TF2500. • 

RADIO COMMUNICATION October 1974 



llcct1onic1 <uH> ud 
SPECIAL OFFER I YOUR LAST CHANCE TO BUY SP-101, £9.90 , FP-75 or DC-75 

FOR YOUR FT-75, £16.50 EACH ( including VAT) 
YAESU PRICES (f'r ee deliver y by Sccuricor or postage on s mall Items) EXCLUDING VAT 
HF TRANSCEIVERS'/ PSU'• Hf RECEIVERS 
fT·7S, Fewonly £115 FRSOB CAL • • U7 
FP-75 AC PSU lor FT·l5 .. £15 FR·IOIS • • £2'5 
DC·75 DC PSU lor FT·75 • • £15 
FT-1018 .• .tllO 
FT·200 • .. .. £170 
FP-200 AC PSU lor FT·200 • • £'5 

FR· IOID , £l30 
FR-•OODX £155 
FR-~SDX £210 

DC·WO DC PSU lor FT ·200 .. '51 
FT-<01 .. £ll 0 
FT ·501 .. . , • . £375 
FP-501 AC PSU forfT·501 . • £SJ 

VHFTRANSCEIVERS/PSU'S 
FT·2FB 12 ch. £115 
FP·2AC AC PSU/SPKR lor FB £31 
FP-2AC/B AC PSU/SPKR , 

HF TRANSMITTERS 8311& £11 

FL50 - VOX • • .tlJ SIG 200200ch. .. £110 
FL•OO • • £113 FT·2 AUTO ACIDC . • £157 

TEST EQUIPMENT 
YC-3553SMHt AC PSU 
YC· 355 WE lSMHz. AC/DC/ 

PSU .• •. 
YC-3550 220MHt. AC/DC 

PSU 
YO-too Monhor Scope 

REMOTEVFO 
FVSOB \IFO for FL50 .. 
FV50C VFD 101 FT75 • • 
FV-101 VFO for FT·IOI 
F\1-IOIB VFO lor FT · 10111 
FV-200 VFD 101 FT ·200 
FV·•Ol VFOlor FT· •OI 

* * * * 
NEW ? FM DEVIATION METER, ECM.5A. (Ex-stock) 

* 
* OPERATES 30-SOOMHz 

*CRYSTAL CONTROLLED EASY OPERATION 

* READS PEAK DEVIATION IN k H z 

* CALIBRATED 0-15kHz 

*BATTERY POWERED FOR PORTABLE USE 

£120 

£121 
.ttl 

£21 
£21 
.tu 
.tU 
uz 
£42 

.. 

SPEAKERS 
SP-101 
SP-1018 •. 
SP-<00/.01 
SP·101PB Phone Patch 
LINEAR AMPLIFIERS 
fl·200B •• 
FL-21008 
FL-2500 • . 
ACCESSORIES 
YD·B-1• Tobie MIC. • • 
YD-8'6 Hond MIC. • • 
CW FlllOr FT· IOI 
FFSODX L.P. Fi iier • • 
Y't101u Lou Book 

-·~ ... 
. " . • ••• . -.!Jl .... .. _ 

··~ 

NEW ? 2m FM-SSB-AM-CW LINEAR AMPLIFIER, LA2. (Ex -stock) 

u 
£13 
£11 
£2t 

£1t5 
£1tS 
£ISO 

.. £1'-75 
• . £5.75 

£1&.00 
. . £12.25 
•. £00.55 

lol 

ft;M,U, 

• 

•· ..... 

AT LAST! THE LINEAR YOU'VE BEEN WAITING 
FOR TO BOOST YOUR 10 watts I 

... 

il v ~ ~-
' ~ lllOil ---- --=::..... __ _:=-====--==-:·:::·::·:.· _!) 

NEW COE ROTORS 
(EX-STOCK) 

* NEW CD-44 .£60 

* NEW HA M-2 .£90 
(Illustrated right) 

COE ROTOR 
PRIC ES: 
AR22R. £27.5 
AR30 . .tzS 
AR•O. £30 

All prices exclude VAT 

Wcr1tcr1n Elcrct1onic1 (UH) ltd 
Agents: GJPRR Che1ham C02•05) •14l G3ZUL Drollwlch (090 51) 4510 

RADIO COMMUNICATION October 1974 

SPECIF/CATION : 

Power input plate: 3SOW max. 

Drive power: S-10W 

Valve: 4X150A 

PRICE: £275 ·· VAT. 

SPECIAL INTRODUCTORY OFFER OF £239 + 
VAT FOR ONE MONTH. 

(Foolscap SAE for details please).) 

AR30. US AR40. £.JO 

OSBORNE ROAD TOTTON SOUTHAMPTON 504 4DN 
TELEPHONE: TOTTON (04216) 4930 or 2785 
CABLES: 'AERIAL. SOUTHAMPTON' 

H ours of business: 9-5.30; 9-12.30 (Saturdays) 

651 



Goodbye to the long wait 
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for electronic components. 

Now theres Doram-
e completely professional 
electronics service 
for the amateur. 

7-doy service. 
If you've been buying e lec1ronic 

components long you'll kno w all 
about the long wait. 

Someho w the things you really 
need never rum up on time. 

Well, O K, no w things have 
changed. Now there's Dorom. 

Dorom is a brand-new deol for 
serious omoteurs. It's o compleie 
door·to·door components seNice 
o peroted by moil o rder. 

Millions of components. 
You 1ust buy the Dorom catalogue 

for25p I that's a yearly reference book 
for the price of a p in I al lager! and then 
you o rderfrom it. 

We con offer you stocks of 
millions o f components. With a choice 
of over 4,000 different lines. 

And we're so confident of our 
service that if we can't supply the part 
you want w ithin 7 doys of receiving 
your order, we'll give you your money 
bock. Immediately. 

So you know just where you sto nd. 
You'll neverwoste time hanging 
oround while we re-order. 

No-quibble guarantee. 
It's just about impossible to buy 

o defective port from us. Because our 
checking is so pains-toking. 

But even ii the unthinkoble does 
happen- and you're unlucky-then 
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-----., I FREE £5 VOUCHER FOR FIRST 

150 CATALOGUE BUYERS I 
DRAWN OUT OF THE POST 
BAG ON OCTOBER 31s1. 

11 ENCLOSE 25p'. PLEASE SEND I 
ME THE NEW DO RAM 
CATALOGUE. 

I " lh1sw1llberef;ndedon orde1so!£S I 
I leos VA 11 or more rece•ved bv us I I before31sr Morch, 1975. 

I ,~Jm~ I 
I I I Address I 
I I 
I RCtl0.'14 1 

I Dorom Eledronics ltd., I 
POBoxTR8, 

I 
Welltngton Rood lndusiriol (s101e, I 
Welling1on Bridge. Leeds LS12 2UF. 

ll)QrAml 
L:----..1 

we'll still moke you happy quick . . . 
Because we olferc: no·quib-,,,. 

replocemen1 port service. 
And ourguoron1ce isguorc·· iet'd 

by the loct :ho1 we belong to 1he 
biggest el•.Kirc>nics d1s1ribu11on G· ur. 
111Bnto1n. 

All the good Viuppl1ed ore 
branded go,cds. Produced by b·9· 
nom"' mcll\uto.Ju1ers like RS, M ul;ord. 
SGS-A TC::i. Ferron ti, Siemens e1c. 

£5 Vouchers. 
As o n added incenlive we'r,,_ 

giving iroe purchase vouchers c:v10y. 
l o the lirs150cotalogue buye~ 1.f.ose 
opplicol1ons ore pulled out o l th.., ;ock 
0 112 noon on the 31st Oc1ober197,I . 

At 1ho1rime.011he Arno teurR".ld10 
Traders Exh1b1tion 01 Granby Hal., 
Leicester, 1.ornedion Brion Ri>. vii i! open 
our correspondence sock 011d make 
lhe wiMing selections. 

The first voucher out will be o £:i0 
voucher. The next 49 will be £5 
vouchers. 

All catalogues wil l be despatched 
upon receip1 of coupon and 
remillonce; coupons will then go inlo 
the correspondence sock for !he drew. 

Sodon'I delay. Use the coupor.. 
Send todoy lor your first Doram 
co to logue. It co n mo ke your life o 
whole lot eosier. And you could v1in a 
voucher ii your order is one of the first 
50 out on October 31st. 
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SEE IT 

(f> 
TRIO 

TR7200G 
2m FM Mobile Transceiver TR7200G 
22 Swhc11 selected lmnsmHlinQ and rocoivino hoqucncros 10 1he 2m FM band between 
144MHz and 146MHt, flvo ol which tuo lac101r~oquh.1~ed with TX and RX crystnl s. 
lllumlnl'tcd Cht1nnel l ndicnllon. 
Eitcnd~d opcroting posslbHlll es 3!101 nddttlon of opHonal VF0-30 which allows 

<;QnhnUOU$ fipo 1uning QI RX and r x lri!quenc1cs OVOI !he.entire 2m FM ran9e. El:Ceo­
llonnl large signal response, high input sonsitlvlly (1JJV for 30dB S - N : N} with 
'JirtuGllV no cross-modulnUon. effective spurfous suppression and tcmporelu,e 
compensittlon by use ol newly developed semi-conductor de•ilccs . 

Continuously odlusta_blc $Quelch ollminates bi'lckgtound noise during rec4!1)11on. 
Bulll·fn 1750H.z tone buf&I ocnom1or with pushbutton c:onlrol to activate relMS ol 2m 

FM rcoc\ltct st."Jllons. Swl li:;h-soloc:labl~ transmlu cr nnal staoe dcHYers l wMt 01 

10 w~tls output power with elec1ronlc over· l ond protection. inpul limiter •md IUumf· 
nn1ed ON-AIR Indicator. 

(f> 
TRIO 

TR2200G 
The world's most popular 2 metre handy hanseeiv(lr now comes 
complete wlth lunlng fo1k conlrolled repeater l>Cc:cs-s lone 4'0d 
fncilitles for 12 chnnnels . Wilh tho ;,dvcnt of repenter opuu1llon in 
lhis c-ounlry, II Is now po$sibli' to work lono .Jlstances wllh low 
power cqulpmonl and the sudden populadty ol porlabre 2 metre 
cqulpment testifies 10 this racl, "The TRIO TR2200G Is a hlot-t perlor· 
ntanc~ transceiver wllh leaturos not found In othct rfos. Supplied 
wl lh 3 chnnnels nnod :-

U5·50 Slmplc'-
145·55 Simplc:t 
145·175/775 Duple. 

Mosl other l .A .R.U. channels avallable. PRIC E £ 80 (VAT e xcl) 

Stop Press! INOUE 

' -{ 

A LL AT GRAN B Y HAL L , 

Bu1h·ln spoal\ar, lllurmnated S-nrnlcr which 11c.ts ns relative output met-=1 in hnns­
mltlinp mode, connectof for cxtcrnn1 Vf0·30 (optlonlll). extern~\ speaker and ear­
phones. 

Works lrom 12V DC car ba.lttHy duling mobile 01 from Sl.abihzed Power Supply 
PS·S during O'Ced s1a1lon ooer.:!!tlon. 
STA NDARD ACCESSORIES : 500 ohms PTT nucrophone with hanger. spoc:ia l 
mounl in<> b1ackel for mob ltc operaUon , stand·ofl lccl lor flxcd station use. power 
c3blc. spnre fuse. elc. 
Ch>lnnel s Fitted 

145·SO S1rnolu 145 15/75 Ouolu 
145·525 Simplex 145-175/775 Ouple:m. 
1115-55 S TmpleA 

PRICE £125 (VAT excl) 

S PECIFICATION 

TRANSMlrTER 

fre:quencyumge 144-146MHl 

Emission F3 

Ot1JpulpQwer 1W 

Ftcamull X'2 

A11tcnm1 lmp<!ddnu 5!.)n 

RECEIVER 

Scn.sill~lty Le.ss lh.tn tµ V f~r 20d8 SIN 

l ntNmr:dJIJtc (requcnc1cs 10 ·1MHz and 

455kH' 

AF output 0·5W 

Powtr sourer '0·4-tS t Vdc nCgfltive C.Jrth 
(8 UM3 b.Jlt~rfes oroption.11 

NIC•dl>'C~) 

Power con1vmpUon <150mA TX 55mA RX 

Supplied com11Jefc with 3 chMncls .JS .JbQvo, 

charaer lead (lxr l lt In chJrgcr for NICi1d 
lMUcrlts), cdernJI de lcJd, c,.,rrylng case, 
sh~1ldcr st!i:p, microphone, two bJHery 

cartlcrs. 

now only £200 (VAT EXCL) 
T his is your chance to obtain one of lhe finesl 2 melre VFO conlrolled hansce1vers at an Incredibl y low p1lce. The offerwlll be malnll'!lned whllst stocks last. 
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LEI CESTE R , OCTOBER 31 . NOVEMBER AND 2 

An all new receiver from the TRIO company providing general coverage 
reception 170kHz to 30MHz with calibrated bandspread for the amateur bands. 
Dual-gate MOSFETs lor RF and mixer stages ensure high gain good selec­
tivity and first class A .G.C. characteristics. 

Dual posilion selectivity gives 5kHz or 2·5kHz 6dB bandwidths to cater for all 
band conditions. 

Use the QR666 at home, in the car or boat or truly portable; all catered for 
by the exclus ive 3-way power supply. PRICE £130 (VAT excl) 

GENERAL CHAT 

~ 
TRIO 

QR666 
SPECIFICATION 
ftcqucnty covttiJO~ ll-4 t01i.Hr 

Modes 
Se.J~llvily 

A rrtc-nn.J 
Sensitltlty 
A~Output 
Powt.t SUfJp(y 

D1mt.nsion.s (mm) 
Wc1qht 
Options 

525·1250/it.Hz 
I 25-J·OMHl 
J-1'5MHz 
7 5-18MH' 
t8-30MHz tDuill con11tutlon) 
3'5-4MH1 
7-1 5MH~ 

t4-f4·6MHl 
21- ?t ·5MH r (Dual Conver slonJ 
28- JOMHz (Dual con~crslofl) 
AM. USB. lSB, CW 
2 pas Won 2·5Jt.Hzl5AHl .!t 6d8 
50- IOQSl 
lµV (o• IOdB SI N tSSB/CW) 
MortJlttdn t ·5W lntoB.!l. lnletrMI speak.tu fllted 
100/ 111/220/UOV ac50i'60Hz 
E.1terndl 12V de 
lnt~rnal 12V bdtletlcs 
Automatic chanoco~er to Internal supply 111 the cvenl 
of mititis f;Jilv1c 
36? wirJc 163 Mgf1 • 322 deep 
7-3Ag(l6 091bs) 
500AHr m.11l4er OR6MK 
FM broadt=dst tufltt OR6FM. 

By now, most of you will have seen the new Trio range of equipment-at least you will have seen pictures of it I It will al l be displayed and 
demonstrated at the exhibition al Granby Halls in Leicester and we hope that you will come along 10 ask questions and see I f you agree 
with us that the TRIO line represents the very best in amateur equipment. 

W e must reassure all our existing customers that our appointment as TRIO distributors in no way affects our total commitment to 
first c lass after sales service on any equipment we sell or have sold in the past. All our existing product lines are still available but our 
range Is now so wide that we would require !he entire magazine to show It. 

Why not call for catalogues of our range or send 20p In stamps with your postal request-it costs this much to send the stuff back to 
you. 

For callers, we are open from 9·00 a.m. lo 5·30 p.m. from Tuesday to Saturday inclusive and telephone queries are handled 9.00 a.m. to 
9.00 p.m. every day. Telex callers can of course leave messages on our machine at any time. 

Finally, our classical quotation for this month from George Harpur. Bren twood "They go forth, all of them, by bands" Proverbs 30127. 

HEAD OFFICE 
BRANCH OFFICES 

AGENTS 

119 Cavendish Road, Matlock .• Derbysh ire. Tel. 2817 or 2430 

Goring Road, Steyning, Sussex. Tel. Steynlng 814466 
Soho House, 362-4 Soho Road, Handsworth, Birmingham Tel. 021-554 0708 

Alan GW3YSA. 35 Pen-Y-Waun, Efail Isa!, Nr. Pontypridd. 1 el. Newton Llantwit 3809 
John G3JYG. 16 Harvard Road, Ringmer, Lewes, Sussex. Tel. Ringmer 812071 
Sim GM3SAN. 19 Ellismuir Road, Balllleston, Nr. Glasgow. Tel. 041 -771 0364 

MANY MORE EXCITING TRIO MODELS AVAILABLE. JUST ASK US! 

73 from BILL G3UBO/VE8DP, ALAN G3MME, JOHN G3PCY/5N2AAC, IAN G3ZYC 
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CRYSTALS: STILL 1000's IN STOCK PER PREVIOUS ADVERTS 
£2 each, 25% discount 10 or more. 

N EW S T OCK 

HC6U 2028 2142 2144 2146 2148 2153 2155 2157 2159 2163 2165 2170 2172 2174 2176 2207 2209 2210 2212 2214 2216 2219 2223 2226 
2442 2449 2454 2552 2604 2620 2624 2625 2635 2643 2647 2650 2654 2658 2662 2665 2677 2680 26~4 2688 2695 2710 2718 2737 2757 2758 
2762 2769 2783 2786 2985 3139 3143 3154 3158 3161 3169 318131823192 3188 3196 3203 3207 3210 3217 3231 ::253 3256 3258 3263 3266 
3268 3271 3273 3276 3452 3459 3466 3467 4695 4788 5536 5559 5943 5946 6523 6549 6569 6602 6605 7174 7547 7558 8465 8700 
10XJ 6000 6020 6030 6040 6050 6070 

COLLINS RECEI V ERS 51X-1 /A 11S-135·95MHz (AIRCRAFT BAND) with control unit and photocopy from 
manual, 22 5 8 £150 

UHF RX with 2 3 section trough lines 41" long, double superhet 54 and 6·9MHz, B7G, B9A valves, size S " 5 
' 17' £5 

70MHz AUTO ALARM RECEIVERS, nashing light and audio tone outputs, 3 tone filters In some for selective 
calling. Several types available from £3. 

MARCONI T X UNIT 100 watt output, 2·24MHz. 6AQ5 driver. 829B buffer, 2 x 829 BPA, tuning 23 turn 2inch dla. 
roller coll, 2 gang capacitor. coll and capacitor turret. Sizes x 10 x 16". Weight 261b. WITH CIRCUIT £8 

M A RCONI MODULATORS. 90 watt output, transformer to match 2,000 ohms and screen winding speech 
clipper audio AGC, switched metering for: PA grid, Buffer grid, PA anode, Mod anodes and screens, 500 and 1,000 
volts HT Valves 12AX7, 12A T7, 6AL5, 6AU6, 12AX7, push pull palr829Bs, 6A05. 6AU6. OA2 etc. HT required, 600 
volts, 275volts DC, 250 volts AC, room for PSU inside case. Sizes x 12 x 16' . WITH CIRCUIT. Weight 321bs. • . £10 

S R14/15 STC PAIR O F RECEIV ERS, double superhets with control box and junction unit. Cover 75MHz, 
11S-108MHz, 329·335MHz. 5 · 7 ' 13· £ 10 
COLLINS 18S-4C AM TX/RX 2-18MHz, 20 channel crystal controlled, 100 watts output, 28V power required, 
complete with A TU, control, mountings &c Manual, 3 sets available. . . £200 

MODULATORS, 4 SB254M's in PUS H PULL PARALLEL up to 240 watts AF out for 10mV input, speech 
clipping, VOGAD, 300-3000Hz. Power required, 400-750 volts HT, 300 volts MT, 28 volts heaters and bias. With 
circuit. Size 5 , 5 , 9• £11 

RX RF UNITS 2·24, MHZ 4 BANDS. 6AK5 RF 6BE6 MIX 6AU6 xtal osc. 1·82MHz IF out also Includes TX drive 
balanced modulator (2)6AU6. 6AU6 &. AQ5 drivers. All inductive tuning with 5 tuned circuits at signal frequency. 
With circuit £8 

R X I F UNITS t·82MHz input, 110kHz 2nd IF, AF output with BFO. 6BA6 1·82MHz amp, 6BE6 mix, 6AU6 cos, 
2 6BA6 IF 1IOkHz, 6BA6, BFO, 6AL6 de! AGC, 12A T7 AF CV448 NL, OA2 Stablllzer £10 

VH F T X/R X AND DIGITAL CRYSTAL UNIT, TYPE LRE35 
1. Can be used as an air band receiver with digital crystal controlled tuning. 
2. Can be used as a digltal selected transverter s ignal source with 123-124MHz or 130-131MHz outputs to mix with 2t or 

14MHz for 2m operation. 
Power requirements: 265-300v HT, 19v LT, -150v Bias. Size 13' x 8• x s• . Weight 181b. With circuits. 
Air Band RX 118-131·9MHz, 140 100kHz spaced channels £25 
Air Band RX 118-131 ·95MHz, 280 50kHz spaced channels £50 
Transverter source 123, 123·5, 124, 124·5 for 21MHz mix £20 
Transverter source 130, 130·5, 131, 131·5 for 14MHz mix £20 
Extra channels In 100kHz steps £1 

VHF T X B Y COLLINS T Y PE 17L·4 
Slmllar to previous unit but has QQV06-40A PA and stages which could be modlfled to use as mixer. With 4 channels 
between 118 and 135·95MHz. TX only £40 

STORNO CQM39 4 METRE FM T X /R X VISCOUNT AS DESCRIBED IN A P RIL RADCOM 
Ready converted and altgned with a pair of crystals from our advertised stock. 10 watt output, QQV03-10 PA, transistor IF, 
AF and 12 volt + or - PSU. Deviation adjustable up to 5 kHz. Relay for second channel supplied, up lo Smay be fitted. 
Circuit of tone unit. Boot mount with mic, con1rol, speaker and cables. Power, 1 amp RX, 6 amp TX. Size 4• x 10• x 13'. 
Weight 151b £30 
S TOR NO CQM1922 METRE VERS ION, LAST FEW £30 

S TORNO FM M A INS B ASE T X /RX's, 2&c4 Metre. From: £20 

ALL PRICES INCLUDE CARRIAGE ENGLAND. SAE ALL ENQUIRIES. 

BAGINTON ELECTRONICS (G3TFC) 

MARKET CORNER, BAGINTON, COVENTRY, WARKS. CVS 3AP 
Phone C oventry (0203) 302668 Also at COVENTRY AIRP O RT , Phone (0203) 302449 
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KW 202 Recoivot 

One ot th £! f1nest 

Amateur Band 

Rece1vets on lho 

ma,ht. SSB n1te1 
and ·o• rnulliptler. 

E.acellenl sensf· 

llvlly and stablllly. 

T•1to-speed tuning 

1~t66 merres. 

KW 204 Tr.ilnl• 

m1tterWieofl-t..nown 

tor really good 

oudro quall1v (SS B) 

and a ftwourllo with 

CW enthusiasts. 

'0--160 meues. Re· 

liable P A Tubes 

\2 • i l46). 

Wrlle Of 'phone lor u 111loouo lo: 

KW 1a. Mon Hot 

Scope Monitor 

your lrnn1mls· 

s ions 10- 160111. 

I WO•IOn~ lest 

acntmuor inco1-
POrts1rd to COBUI ., 

0011mu1n t1ntoii1f'f 

101 SSB. 

KW 107 A ntenn:i. 

T unino System 

tncoroorates. E-Z 

match, SWR/RF 

Pow er m"ler 

0 um my Io ad, 
Anlenna Swllch, A 

high vower vcrsio11 

KW 109 is also 

'"aUable. 

Other KW Fa.vourites KW 2000E Transceiver 

10-1{,0m, a quatuy oro:fuc1: t<W 1000 l inear 

A mpllOer; KW E·Z match ATU: KW 160 A TU: 

KW 103 SWRtRF Power meter: KW O"mmv 

Load: KW Traos {the orloinal and bost); KW 

I Tr11p Olpolos: KW 109 SupormAtch (High Power 

YOISlon): KW Low pass Flllor: KW Balun: 

KW A nlonna Switch. 

Stockists for Hy- Gain beams and 
verticals, CDR rotators, Shure 

microphones etc. 

K W Spares are normally 
carried for a minimum of five 
years after date of manufac· 

t ure of equioment. 

KW Communications 1 H eath S treet, 
D artford, K ent. 

T e l : D artford 25574 '219191 

(D ecca Communications Limited) Easy Terms on Equipmont ilva.llable ovet 12, 18 01 24 months. 
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J. BIRKETT 
RADIO COMPONENT SUPPLIERS 

SPECIAL BRANDED SEMICONDUCTOR ASSORTMENT consisting ol: 
S Spri.\ug0Tran1l stot1. 

16 Jepanese2SB end 2SA Tioo Trnnslslars. 
4 NKT Tn1nsis,1011, 

10 Asso1ted Tu1nsl1tors. 
15 Zener Diodes. 
45 Signal Diodes 
2 lnlegr-atod C1rculls Oo·Amps 
6 IN.C004 I Amo •OOPIV D1odu. 

Total 103 P1rces. Puce- £t.OI. 

T UNING CONDENSERS W llh Slow Motion Drives· '250 250pF i 35p, 500 ---
500 • 20 r 20pF •' 33p, 365 -r 365 + 36$pl ' Mp. With dlr~t dt1'we 6pl W tOp, 
25pf '.!. 2Sp, 25 • 25pf " 4-Sp. 

LOCK FIT TRANSISTORS Unloslod NPN •• 16p do<, PNP " 16pdot. 
10 .. IOampS ILICON DIOOESUn1csted n :ZSp. 
10 ;< 1Somp SILICON DIODES Untested 11 3Sp, 
10 20 amp SILICON DIODES Unloslod "• SOp. 
10 SILICON BRIDGES 10 nmp Unlcsl f'd '' Lt.ZS. 

100 GERMANIUM DIDOES Ll~o OA 81-91 Unlostod " JJp. 

FILTERS 
10 i MHi Ceramic Tyoe 6 27p. OotiH: C1r11mlc Typt- " 46p. ~SSU·h. Mechanical 

Fllte11 ., Lt .20. 

CALIBRA TED I lo I VERNIER DRIVES I"" Mp, 2' e. Hp, 21" ~ £1.JO 
JAPANESE FULL VISION DIALS s• • 3· • .£2. 
SPECIAL UHF STRIPLINE LOW NOISE NPN TRANSISTORS 2GHz wllh 

-.ia1a " £3 each. 
A FZ7t IGH• PNP STRIPLIN£ TRANSI STOR :i. ... oo. 
TANTALUM BEAD CON DENSERS 11•1 35v.w., 211! 25v.w., 2·2µ1 3Sv.w .. 

<1·7µ1 35v,w., Sµf 2Sv,w., 6·8µ1 25 .... w., 6 S1J1 lSv.w., 10µt 16v.w., 15µf IOv.w., 
?01,t6v.w .. ell et8p ea. 

1 lb FERRIC CHLORIDE wi th Market Pen nnd lnsttucllons @: £.1.\0 
TRANSISTOR ARRAY L ike CA JOU..& To l ed wllh d~t11 <1 JSp each. 

1000 PIV I Amp SILICON DIODES I Op oach, 12101 £1. 
X BAND HIGH 0 GALLIUM ARSEN IDE TUN ING VARACTORS(Schollky 

8 ame1 Otodu) fot use wllh Gunn Oiodu. Tv.o Types ava1labfe: Type 1. 1pf 10 
2pf, Tyoe 2. 3 Jpt to' 7of. Both w1lh dala •• £t.U e~ch. 

X BAND GUNN DIODES .. £US .. ch. 
X BAND DIODES Like SIM 2 .. 1Sp, IN23 • 21p. 

DIVIDE BY 2 JOOMH1 COUNTERS wolh dot• IOo. 
DIVIDE BY 4 llO MHt COUNTERS wllh dolo £1 .ID. 

BF llO o• BF 111TRANSIST ORS. 5 lo• £1. 
GOLD BONDED DIODES Unmnrkcd •• £3 PIH 1000. 

J APANESE PNP TRANSISTOR KIT 3x2SA<9, 3x2SAS2, 3a2SAS3, 3x2SBS6. 
The 12 Trf'nslslors tor '2p. 

F. M. l . C'1 llke TAA 510 Uotcslcd with dotn 5 l or ISp. 
VHF·UHF T U NING V ARACTDRS 80of nl <•Oil, 51pl al 8 vol! with n Q ol 100 

at lOOMHz. Tested t Sp each. Ur.tested 6 lor 25p. 

M EDIUM FREQ. VARACTOR330pl al C volt, 110of al •O volt.. Max. Freq. 10MHt 
Unlestcd 3 tor 30p. 

MOTOROLA TUNING VARACTOR T~pe MV 1636. Ft 200MHz 24 10 30pl .!) 
lOp ea. 

ITT TUNING VARACTOR BA 110 • 22p oo. 

SUB· MIN CE~AMIC T RIMMERS 4 lpl to 20pf, 3 lo• I Op. 

OXLEY M INIATURE AIR SPACED TRIMMERS • Sp .. ch. 
DC to U MHz IC AMPLIFIERS Untcs1od wlth dal:t. at 5 for 44p. 
DUAL MOSFET'a In 8 lead TO 5 Cnn Untetttd with de.la 5 ror 44p. 

50 • BV 100 Type O iodes Unles1ed •t S5p. 

8MH1 l .F. TRANSFORMERS ;, 6p, 10.7MHz l .F. TRANSFORMERS ~ lip. 

FET'12N 3819 •' 2Sp, BF244 " 2Sp, MPF 105 • .. p. 2N 5451 '1 33p, 
RCA DUAL GATE 40601 " 55p, 40603 "' SSp. 

G.I. DUAL GATE MEM 616 ooulvolonl to 40613 '} SOp. 

74 SERIES TTL I .C's 
SN 7•00 .. 1 11p 
$N1'01 « lip 
SN 7402 " lap 
$N740J • lip 
SN 140< • lip 
SN 1405 " lip 
SN 1406 ·• 3tp 
SH 1401 ·• lip 
SN 7408 ·• 20p 
SN 7"°9 .. 10p 
SN1'10 " 18p 
SN 7'11 ·• Up 
SN 7412 " lip 
SN 103" 32p 
SN 741& •I dp 
SN 7417 '" 48p 
SN 7420 ,, te p 

SN 1'22 " SSp 
S N 74~3 11 SSp 
SN 1'2S ,, SSp 
SN 7d$ If SOp 
SN 7427 ·• SOp 
SN 1421 " SSp 
SN 7430., tip 
SN74J2 • SOo 
SN 7433 • 7Sp 
SN7'37 ., 10p 
SN 7'.38 ., 10p 
SN 74'0 o1 11p 
SN 74·C1 •1 74p 
SN7U2 ,. l 4p 
SN1''3 •• £1.20 
SN 74U n £1.20 
SN 7U5 11 tt .ta 
SN 74d •1 £1.20 
S N 1'47 II £1.10 

SN7"8 • £1,10 
SN7•SO " llp 
SN7•5t 6 llP 
SN14S3 -l J8p 
SN 7454 .- 18p 
SN 7460 ~ tip 
SN J.410 "' llo 
SN7'72 "' 32'o 
SN7'73 ., .Ctp 
SN 7'7" " 4tp 
SN7'75 ·• SOp 
SN7476 " 44p 
SN 7480 •1 74p 
SN 7481 " £1.JO 
SN 1482 ·• 116p 
SN 7483 • £1.20 
SN 7484 " £1.10 
SN 7485 " £3.10 
SN 74S6 ., 35p 
SN 1489 ·• £A 
SN74~ " 74p 
SN 7491 " £1.tO 
SN102 • 7•p 
SN 7'93 <I 1'p 
SN 7494 ..- ISp 
SN 1495 • ISp 
SN1.C96 ., Mp 
SN 14100 • £1.SO 
SN 1410< • £1.07 
SN 74t0S •1 L t.07 
S N 74t07 " 44p 
SN74110 a &op 
SN14111 •"< £1.Ja 
SN1'118 •• £1 .10 
SN 14119 ~ £1.SO 
SN 14121 " SOp 

SN14122 ~ £1.SO 
SNW23 o £3.00 
S N 7'1.C1 4 ISp 
SN 74145 .:!. .£1.6S 
SN 74150 ii £2.90 
SN 74151 " £1.10 
SN74153 .'<f' £1.30 
SN 741S4 ,, £1.98 
SN 7.Cl55 ::!: £t.50 
SN 14156'\i £1.50 

-SN 14151 ,_ £2.00 
SN 74160 ;; £2.10 
SN 74161 ,, £2.10 
SN 14162 ~· £4.<tO 
S N 1.C 163 ''!i .£4 • .CO 
SN 14164 ·•, .£2.20 
SN14165 @.t2.20 
SN 74166 i •11 £3.20 
SN 14114 ~ £2.50 
S N 74116 " £1.85 
S N 74177 " £1.85 
SN 14llO " £1.SO 
SN 14181 IC £5.00 
SN 74182 .$ £2.00 
SN 7418' ~ £3.20 
SN 74190 'fl £2.ts 
SN 14191 ti; £2.15 
Sii 7092 ... £2.15 
SN 74193 ~ £2. tS 
SN14194 @.t2.t8 
SN7419S € .£2,00 
SN 1'196 o. £1.9S 
SN 74197 ii £1.tS 
SN 74198 r., £5.oo 
SN 74199 ·~ , £5.00 

NPN V liFTRANSISTDRS. BF271 IGHt " 18p. 2N356J • 22p,2N3S64 < l?p. 
2N 5130 .. 15p, BF 115 " 20p, BF 180 • 25p, s tor £1. BF 181 ~ 2Sp, 5 lo• £1.oo. 

TBA IOO I WATT l .C. AMPLIFIER ;; £ 1.20 wlth dall. 
2SOmW J.C . AMPLIFIER with d•la • JSp. 

S A ssorttd Good Unmarked TRIACS Assorted PtV's "' SOp. 
PHILLIPS Type SUB·MINIAT URE3pf Tubulo1r Trimmct1s < sp. 
CERAMIC TRIMMERS M1cro ·MlniahHe 3 $to 8pl, 3 lot 12p, 

CERAMIC TRIMMERS SUB·MINIATURE 2 5 lo Spl. 3)o• 12p. 

20Auo1ted8ra.nded250mW ZENER DIODES ·• 7Sp. 
GERMANIUM DIOD ES lN 34A, OA 85, OA 91, OA 95 A ll al Ip each. 
BRANDED I. C'S TAD 100 >- £1.20, TAO 110 " £1 .20, T AA 510 '<? 90p. T AA 

100 ., .u.ao. 
D IL SOCKETS 14 Pin. 16 Pin , 1 Pin, A ll al 15p onch. 

100 400mW ZENERS untested " SOp. 100 2 W3ll ZEN ERS:unlested " SOp, 

COMMUNICATION SERIES OF t.c•s unloalod wllh dala. ConslsHng of 
1 R.F •• 3 1.F .. 2 • VOGAD. 2 ~· AGC. 1 < Mlko A mp, 2 " Double Balanced 
Modulator1, 1 .: Mlaer. The 121.c·s for £3.00. 

GENERAL PURPOSE PLASTIC SMALL SIGNAL NPN TRANSISTORS 
40p pot doz. 

GENERAL PURPOSE PLASTIC SMALL SIGNAL PNP TRANSISTORS 
40p pe, do: . 

SOLDER·IN FEED THRO'• I pl, 2pl, 10ol, 1Spl, 18pl, 22pl, JOOol. 100001. All et 
tSp doz. 

DISC CERAMICS 01µ1 SO<t.w .. 01µ1500•.w., ·02µ15Ch.w .. OSµI SOOv.w .. All~ 
Up doz. 

Orders under £1 Pleilse add tO.o Post and Padlng. 

Sae you at Stand No. 23 at Granby Hal l s, Lolcesler. 

October 31st. November 1s t and 2nd. 1974. 

25 THE STRAIT, LINCOLN LN2 IJF. Telephone 20767 
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AMATEUR ELECTRONICS GJFIK 
BIRMINGHAM 021-3271497 021-327 6313 

for SWAN1s LATEST SUPERB 
RANGE - IMPORTED DIRECT 

BY US FROM CALIFORNIA! 

.... THE FANTASTIC 700CX 

TRANSCEIVER 

700 WATTS OF PUNCH­
BEAUTIFUL TO BEHOLD AND A 

DELIGHT TO HANDLE 

508 EXTRA 
VFO FOR THE 
700CX OR 300B 

300 WATTS OF TOTAL PORTABILITY 

SS200A PS-220 

America's ultimate in 
H am equipme nt . Fu lly 
Solid State yet 300 
watts of power with 
infinite VSWR protec­
tion. Broadband cir­

cuits e liminates Tx 
tuning! 

OTHER MODELS NOT ILLUSTRATED AVAILABLE FROM STOCK 
- ALSO ACCESSORIES AND SPARES 

A LARGE S.A.E. WILL BRING YOU FULL CATALOGUE 
SEE IT ALL ON STAND 29 AT GRANBY HALLS 

Nort hern Agents- JOHN ROWLEY, G3KAE. Scarborough. Tel.: West Ayton 3039 
Scottish Agent-RON TURNER, GMHXQ, W ishaw. Tel.: Wishaw 72172 

ELECTRON HOUSE, 508-514 ALUM ROCK ROAD, BIRMINGHAM 8 
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STOP! Are you interested in buying top per­
formance VHF or UHF equipment t 
Then look no further I ••• 

I 44M Hz Mosfet Converters 
UPDATED SPECIFICATION 
The overwhelming response to the introduction of our 144MHz 
SSS receiver converter has Indicated the requirement for a 
tightly specified converter for use with modern highly accurate 
28..JOMHz receivers. To this end we have now standardised the 
design of our 28-30MHz converter using a zener-stablllsed 
116MHz crystal oscillator, giving a typical read-out error of 
better than 1 kHz. The converter is now available In the two 
versions, with and without the local oscillator output facility. 

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

SPECIFICATION 
Noise figure: 2·8d8 max. Gain: 27d8 typ. 
Image rejection: 65dB typ. 
Crystal oscillator: 116MHz (zenered) 
Frequency error at 144MHz: 3kHz max. 
Power supply: 35mA at 12 volts. 
116MHz o/p power: 5mW min (LO o/p version) 

We have extended our popular range of single conversion 
converters to Include the following l.F.s: 
9-11, 12-14, 14-16, 1S-20, 24-26, 27·7- 29·7, 28-30MHz 

Price £16.42 Inc. VAT 

144MHz DOUBLE CONVERSION MOSFET CONVERTER 
l.F.s available ex-stock: 2-4, 4-6MHz. Price inc VAT £16.42 
This unit was developed to meet the heavy demand for a con­
verter suitable for use with receivers having better performance 
at lower frequencies. II uses two dual-gate mosfet mixers, 
both fed from the output of a 70 or 71MHz crystal oscillator. 
Selectivity Is obtained at the fi rst IF in the 74MHz range, thereby 
overcoming the usual problems associated with low-1.F. single 
conversion converters. 

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

Price £16.42 inc v AT 

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

432MHz MOSFET CONVERTER 
l.F.s available ex-sleek: 14-16, 18-20, 24-26, 28-30, 144-146MH2. 

Price inc VAT £19.55 

This unit uses a dual-gate mosfet mixer for excel lent strong­
slgnal performance preceded by two BFY90 transistor RF 
stages for high sensitivity. All UHF tuned circuits are printed 
using Mlcrostrlp technology, and a crystal In lhe 100MHz region 
is used In the oscillator chain to overcome unwanted beats I n 
the tuning range. 

1296MHz CONVERTER 
This converter has been developed uslAg an extension of the 
microslrip techniques that have been well proven In our 70cm 
converter design. Two versions of the design are available using 
either a 96MHz or 105·666MHz crystal to produce l.F.'s of 144-
146MHz or 28-30MHz respectively, corresponding to the 1296-
1298MHz band. We are using crystals of a very tight tolerance to 
minimize the offset that would otherwise be very noticeable 
when using a high performance 28..JOMHz tunable receiver. The 
multiplier chain uses three BFY 90 transistors and Iha mixer i s 
fabricated using a pair of MA 4882 Schottky diodes in a balanced 
hybrid ring configuration. The l.F. head amplifier uses a selected 
low noise dual-gale mosfet lo give an overall noise Ogure which 
is typically better than 8·5d8, and a gain of 25dB. Mlcrostrip 
UHF circuitry ensures repeatablllty of this high performance 
design. The unit Is housed In the same small die-cast box as the 
rest of our range of converters and Is fitted with 50 ohm BNC 
connectors for optimum UHF performance. The converter 
operates from a nominal 12V supply and is available In negative 
earth version only. Price Inc VAT £25.92 

V AR ACTOR TRIPLERS 
We manufacture varacter triplers for 432 and 1296MHz. Both are 
highly slable, with low level harmonic output, and capable of 
AM operation at the 50% power level. These units are aligned 
using swept-frequency and swept-power drive sources, the 
output o f each unit being monitored on one of our spectrum 
analysers. Great attention Is paid to harmonic suppression and 
linearity. All harmonics are greater than 40d8 down on ttte 
wanted output. 

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

1296MHz VARACTOR TRIPLER 
144MHz DUAL OUTPUT PREAMPLIFIER Maximum Input power at 432MHz : 24 watts. Typica l output 
Gain 18dB, N.F. 2·8dB. fa-stock. Price Inc. VAT £9.72 power (at maximum Input): 14 waits. Price inc VAT £27.00 

ARRA EXHIBITION AT LEICESTER 
Visit our stand at t he Amateur Radio Retailers Association Exhibition, Granby Halls, L eicester, 31st O ctober-
2nd November. Large stocks of all our products will b e av ailable, and our latest product, our 432MHz SSB Trans­
verter, w i ll be on display. T he German Company VHF Communications, with whom we have close ties, will be 
sharing our stand, and will have on sale the complete range of m agazines and kits. P.M. Electronic Services will 
be offering crystal s from stock-see their adverti sements for full det ails of their wide range of ex-stock crystal s. 

MICROWAVE MODULES LIMITED 
11 CRANMORE AVENUE, CROSBY, LIVERPOOL L23 OQD. Tel: 051-9281610. 9 a.m.-8 p.m. 
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cor.tMUNIO 
the new name in amateur band 
equ ipment at new, lowest prices ! 

So le agents f o r Sommerkamp 
T S 145 x 20 

COMPARE OUR 
PRICES ! 

TS 288 

12volt/240v £ 310 

Our comprehensive stock includes the following: 

TS145 x T-20 Transceiver 
FT250 Transceiver 
FT501 Transceiver 
FT201 VHF Trans. 
FT DXSOS Transceiver 
FT220 Transceiver 
FT277b Transceiver 
FR101 DL Receiver 
FRSOOsd Receiver 
FRSOb Receiver 

£110 
£160 
£365 
£320 
£300 
£256 

n/a 
£325 
£187 
£65 

Dual gate mosfet front end 
with l.C.'s throughout 

£ 110 

FLSOO 
FL101 

(1st time In UK) 

FLSOb 
FL277 
FL2000b 
FP250 

i ' 
~· 
''9'" 

Transmitter 
Transmitter 

Transmitter 
Linear Amp 
Linear Amp 
Power Supply 

All prices plus 8% VAT 

We also have a range of aerials available 

Full range of S OMMERKAMP spares and accessories available. 

Tuning and service facilities. 

P LUS : New Sommerkamp 200MHz portable 12V/250V frequency counter now in stock. 
Powerful 10m handsets available-ideal for NFDS etc. 

SAE for full details. Contact Richard Farr and Carl Olivier on 01-262 6660. 

A limited number of distribution areas are available to t/1e trade. 

129/131 PARK RD., LONDON NW8 

Visit our showrooms 
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£200 
£225 

£75 
n/a 

£192 
£45 
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IBURNSI 
ELE CTRONIC S 

CRYSTAL 
CA LIBRATOR 

CC-10 
Price £30.80 

High stability crystal oscillator and dividers generate 
1MHz-500-100-50-10-5kHz and harmonics to above 600MHz. 
Heterodyne wavemeter and modulation monitor (AM) 
facilities. Battery operated. 

WAVEMETER 
TC-101 Price £24.50 

'Y.r.1.!.J,\""!l---.Absorptlon wave­
meter covering 
0·8-480MHz In six 
ranges with meter 

indication and insulated 
probe. 

Due to extended delivery of this instrument orders will only 
be accepted on a pro.forma basis. 

FREQUENCY STANDA RD 
SD-11 
Basic £114.00 

Battery operated, phase 
locked to Oroltwich on 200kHz, 

with 0 /Ps of 1MHz and 10MHz. Optional low signal Inhibit facility. 
Internal or external aerial. 

FET CONVERTERS 

FS2/( 

£18.50 

MOSFET RF stage + Schottky 
diode ring mixer for low noise 
and strong signal handling. 
9 volt supply. Any IF from 2-30-
MHz. 

FC70 

£19.00 

Bipolar RF stages + MOSFET 
mixer for low noise and reason­
able gain. 9 volt supply. Any IF 
from 2-30MHz. 

MUL TIV ERTER M C·3 Basic 
frame £11.50 Mains PSU £4.4-0 
1-3 converters may be fitted. 
Separirte RF llPs with common 
IF 0 /P and "thro" po>ition. 
External DC supply sockel. 
Only supplied with minimum 
of one of our converlers. 

COMMUNICATION MODULES-KIT S or MADE AND TESTED 

r --NE~------------------------------
1 SPEECH P ROCESSOR SP·1 P HASE MO DULA TOR PM-1 POWER SUPPLY MODULE PSM-1 I 

I 
K i t £6.30. M & T £7.70. Kit £5.50. M & T £6.80. Kit £3.70 M & T £4.50 I 
AF l tP o·smv ( min,) 0 /P Gcnora1ea NBFM by audio ~~~~11~1=~n~~~n~°:rt::!v!~~ I 

11 volt RMS i!I low z. corrected DhHe modula· Fl d O/ P . 1 f 

I 
Cont111ns preamp, Uml· b ' C 1 1 1 1 

' 1 - .. 1 5.0v to 1'4.3Y, at up to 100mA I lion Use on 70MH1 and ,. •o in s eps rom 

11?r, omollficr t'lnd ac:.tvo :s~~,f~tor,onp:e"e~ ~~~:. ... basic or 500mA wllh an 611· I LP. Oller. S11hable for lator and AF nuer. Insert va power translslor. Con- I 

I 
AM, FM, SSS, AFSt< etc. """" ~~,1:.:~n an:xl•~::lllilt!~ as ~, :!~:. ':~/~~:r !~al~o~~l~~;I, I 
May be uSl!d wllh PM·I. '- 1moOlhlng, zener and cur-

Stnte ctyalal frequency. rent itmt>liflor. Sharl circult J 
I H BFM Genor~lor FMT-1 ...._ 5p.1 ptua PM-1. (add prlce1. prolt'Ctlon. Stato o/ pV. ------- --------- ------ ------- ---- - -! 

FM DETECTOR FMD-1 
Kit £7.40 M & T £9.00 
IC llmllor. discrimtnator and AF ampllfle1 01ovhJt 

~ IOOmV OJP RMS ttl 3~H: devia1lon fot .in l/P of 3001tV 
~. min. St~te fro(luency fn rango 350k.H: to 1 MHz 

(t·6MHz. 10 !ipecl:tl order). fi.g volt supDf'f 

AGENT S: 
R. G. FAIRBAIRN G8HAX 
17 KINGSLYN CRES.CENT , LONDON, SE19. 
Tel. 01 -653 6306 

W. REES 
10 Tudor Crescent, High Cross, Rogerstone, Newport, 
Monmouth N P1 9BS 

A. PAUL, G3RJI 
14 La01erlon Road, llford, Essex 
01-550 8798 

J . H. J ONES, GW3TMP 
T MP Electronic Supplies, • 
3 Bryn Clyd , LeeS"'IOOd, Mold, Clwyd CH7 4RU 
035·287 846 

TON E BU RST GENERATOR T BG-1 
Kil £5.20 M & T £6.20 

Generatos uccoss l one for UK/ Euroon<ln 1epe'1!0r 
systoms. Rt1not1 of lrcoucnclcs. Easily Otted to 
moblle or home 5l3lion. 8~12 YO!t s upoly. 

COMPON ENTS 

Some examples or components from our issue 4 catalogue are 
as lollows: 
Resistors l & tW 10ohms to 1Meg (E12) l!P ea. Polystyrene 
capacitors !OpF lo 4700pF from 3fp, Disc ceramics 1 pF to 10,000pF 
2l p, Polyester caoacllors 0·01 1tF to 2·2µ.F from 3p, Miniature 
eleclrolytics from 7p. 
3 gang 17pF variable capacitor £1.15, special VFO capacitor with 
built in reduction drive £3.22. 
BC108 11p, BFR90 (II 5GHz typ) £3.48, 2N3B19 37p, 2N5245 46p, 
2N3866 87p, 2N4427 92p, BLY33 £1.49, HP3080 £1.59, 1N4146 Sp, 
IN4001 7p. 

Send cash with order or 20p for catalogues detailing these and 
other products. Export and trade enquiries welcomed. 

VAT Reg. No. 218 4215 82. Please add 8'~0 VAT Equipment and kit prices include carriage. Minimum 
on al l orders Including post and packing charges component order 50p. P&P 15p, lree over £5 excl VAT 

43a CHIPSTEAD --vALLEY ROAD, COULSDON, SURREY, CRJ 2RB Tel: 01-668 7766 
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This month's Heathkit selection. 
2 metre FM equipment. 

As ll"ith all I lcalhkit amateur 
radio equipment this month's selection 
uf 2 metre gear comes to you in kit 
funn. So besides the pleasure you'll 
get from using it, you'll also get a lot 
of enjoyment from building ii. 

And paying for it \\'On't in any 
way be painful either. For example 
you can gel up Lo £200 \\'Orth of 
equipment for just £10 a month on 
the lleath i\lonthly Budget l'J;m. 

For a free 0lt;ilogue or for n ful l 
specification sheet on nny ~ ..... ~ 
mock:l,just \\'rite Loday. * tii!.!ih 
H A-202 2-M FM Amplifier 

Delil'ering -10 \\<ttts (nominall 
out for just 10 \\'alls in. the Hf\-202 
needs only ;i 12 VOC supply. 'o ynu 
can easil v u,;e it in vour car nr boat. 
It features all solid.'state desii:,'11 and 
is a pe1iect match for the l l\V·202 
'fransceiver. Kit: £41.05. 

HA-20 I 2·M Amplifier 
For lxith mobile and fixed ,;talion 

use fro111 12 lo 16 \'DC. The I IA-201 
operates from l ln 3 \\'alt,; Fi\ I inpul 
in the 14,1- J.16i\lllr. bancl.givingan 
8 \\'all oulpul for L ll'att input. 
Supplied in a robust metal case. it 
features all solid-slate de~ign on a 
~ingle P.C. board. !\it: 1:15.15. 

HW-202 2-M FM 
Transceiver 

With all solid-state design. 
multi·channel capability. P'l r 

mike and optional tone burst 
encoder. The H W-202 has 10 

watt minimum output and is 
designed lo operate into even an 

infinite vswr~ \\'ilhuul failure. 
Kit: £97.20. 

HM-2102 VHF Wallmeter 
\Vi th a built-in Sv\'R bridge and 

50lo 160 MHz range.the Hl\'l-2102 
is the pe1iecl lune-up tool for 2-?l I 
gear. and covers 2 ·\\'ay commercial, 
aircraft and amateur communic;1tions. 
l\il: £20.55. 
.1\11 p1ices inclusive of V.ATat 8%. 

If 
Amateur Jfadio Department. Heath (Gloucester) Ltd .. Gloucester: GL2 6EE. Tel: (0452) 29451. 

See us at. I.he Midland National Amateur Radio Exhibition,Leicester.Oct. 24th.25th and 26th. 
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Radio Shack Ltd * 
London's Amateur Radio 

Stockist 
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SENSITIVITY 
IS 
EXCELLENT 

ALL 
SOLID 
STATE 

S.a.e. for details 

DRAKE'S superb general purpose 
communications receiver-SPR-4 
IDEAL FOR SHORT WAVE LISTENING. MAY BE PROGRAMMED TO SUIT YOUR INTERESTS 

-AMATEUR BANDS, MARINE, ETC. 

Full Range of Accessories-Matching Speaker, Noise Blanker, Loop Antenna, etc. 

SPECIFICATIONS 

Frequency Coverage Can be programmed with accessory 
crystals for 23 ranges (each tuning a 
SOOkHz band) from 0·5 to 30MHz plus 
150 to 500kHz. 

Frequency Stability At room teroperature, drift for all 
causes (Including ± 10% change In 
supply voltage) Is less than ± 100Hz. 

Crystals supplied with the receiver 
allow coverage on these ranges: 150· 
500kHz, 0·5-l·OMHz, 1·0-1·6MHz• , 6·0-
6·5MHz, 7·0-7·5MHz, 9·5-10MHz, 11·5-12 
MHz, 15-tS·SMHz, 17-5-18MHz, 21·5-
22MHz. 

• Generous overt ravel gives additional 50kHz or more off each 
end of range. 

Modes of Operation AM, CW, LSB, USB, (RTTY with RY-4 
accessory installed) 

Selectivity AM: 4·8kHz @ -6dB, 10kHz tli: ·60dB 
SSB: 2·4kHz •ii' ·6d8, 7-2kHz /,//l -60dB 
cw: 0·4kHz (I~ -6dB, 2·7kHz Iii. -60dB 

Intermediate 1st IF 5645kHz four pole crystal lattice 
Frequencies filter, 2nd IF 50kHz four pole Hi-Q 

Ferrite LC filter. 

Sensitivity 

Calibration 

Hum and Noise 
Size and Weight 

RADIO SHACK LTD. 
188 BROADHURST GARDENS, LONDON, NW6 JAY 

Just around the corner from West Hampstead Underground Station 
Telephone: 01-624 7174. Cables: Radio Shack, London N .W.6. 

Giro Account N o.: 588 7151 
Open Mon-Fri 9-5. Sat 9-1 . Closed for lunch 1-2 

SSB and CW: 0·25microvolt for 10dB 
S + N, AM : O·Smicrovolt with 30% 
- N--

modulation for 10dB S + N. 
- N-

Oia i Is accurate to better than ± 1 kHz 
when calibrated at nearest 100kHz 
calibration point. 
More than 60dB below rated output. 
5-l'' H ' 101' W ~ 12:!" D 140mm H x 
274mm W > 324mm DJ. 18 lbs (8·2 kg). 

BARCLAYCARD 

& ACCESS 
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CURRENT COMMENT 
Value Added Tax and 

subscriptions 
HM Customs and Excise have now agreed that 60 per cent 
of the subscription paid by members relates to the cost of 
Radio Co1111111111ication and consequently that part is not 
liable to VAT (ie it is zero-rated). This means that not only 
is the Society benefiting because there is now less VAT to 
pay, ie more of the subscription is being retained by the 
Society, but there is also a saving of approximately £4,000 
due in respect of past VAT collected from members. 

A substantial proportion of this saving belongs to the 
members (the subscription was £5 plus 50p VAT, but should 
have been £5 plus 20p VAT). Bearing in mind that the Society 
bore the cost ofVATuntil 30June 1973, most UK members 
are entitled to a refund in respect of subscriptions paid 
between I July 1973 and 8 July 1974. Any member who would 
like to have his appropriate share of VAT retumed should 
write to headquarters, marking his letter "VAT", and en­
closing a self-addressed envelope. 

However, if members can see their way to waiving any 
claim in this connection it would be much appreciated, as the 
additional sum, if it is retained in the Society, would be used 
for the benefit of the members. 

As there has been a n increase in revenue due to the VAT 
adjustments since 8 July 1974, it is hoped that the subscrip­
tions can be pegged at their present rates until at least the 
end of the Society's present financial year, inflation per-
milting. 

QTC 
Repeaters 

J. 0. Brown, GJDVV 
Honorary Treasurer 

AMATEUR 

RADIO NEWS 

A meeting was held recently at the Home Office to discuss 
the future of repeaters in t he amateur service. R epresenting 
the Home Office were members of their administrative and 
engineering staff while D . A. Findlay. G3BZG, and R. F. 
Stevens, G2BVN, attended on behalf of the RSGB. The 
opportunity was taken lo clarify a number of matters arising 
from the installation and operation of repeaters. and subse­
quently the Home Office provided a statement covering the 
discussion. T his includes the following points: 

The total number of repeaters cannot be pre-determined. 
Each application will be assessed on the basis that only one 
station should serve any give n area. This is likely to imply a 
d istance of 100- 150 miles between each repeater but if 
extreme propagation problems arise these figures may have 
to be varied. 

Proposals to establish a repeater must be drafted on the 
lines of those a lready submitted by the Radio Society of 
Great Britain. T hey should conform to IARU Region I 
specifications, give the name, addresses and telepho ne 
nwnbers of the licensed amateurs responsible for the 
repeater (not usually more than four) and make p rovision 
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RSGB REGIONS MAP 
Enclosed with this issue is a map showing the 
proposed new RSGB regions resulting from 
consideration of county boundary changes which 
came into effect earlier this year. 

Also shown are the location of RSGB beacons, 
operational and proposed repeaters, and the 
location and details of RSGB news bulletin 
readers. 

Since the map was printed the callsign of the 
Malvern Hills repeater has bee n changed to GB3MH. 
T he sponsor of GB3L T was the Dunstable Downs 
Radio Club. -

for it 10 be switched off immediately in a n emergency. It 
is considered that a realistic close-down time is 30min with 
l 5min preferred. 

On page 699 of this issue there is a short article by G3FZL 
and G3COJ outlining the present position of UK repeaters 
and drawing anention to ways in which the system can 
develop to the benefit of the amateur service. This should be 
read in conjunction with the map enclosed with this issue 
which shows the sites and channels of operational and 
proposed repeater stations. 

Reciprocal licences 
On page 578 of our September issue, under the above head­
ing, it was stated two new licences are now being issued. 
T he Home Office has pointed out that there are in fact four 
licences, consisting of fixed and mobile "G" licences which 
are renewable annually and fixed and mobile " H" licences 
which are valid for six months only. 

In a note which explains the terms of the licences there is a 
paragraph dealing with the importation of equipment into 
the UK. It states that wrinen authority from the Home 
Office is necessary before transmitting equipment covering 
any frequency between 26· l and 29·7MHz is imported. In 
connection with an application for an amateur licence, 
permission to import this type of equipment will be given 
provided the equipment is o nly capable of being used in the 
amateur segment of this frequency allocation- ic 28·00 to 
29·7MHz. Permission will not be given if the equipment 
could be used between 26· 1and28·00MHz. 

RSGB Tape Library 
The tape and tape/slide lectures available from this library 
arc becoming very dated and new material is urgently 
required, especially on uhf techniques, ssb techniques and 
practice, receiver parameters, modern receivers in general, 
slow scan television techniques, and Rayne!. 

Any member willing to prepare material and to record it 
for the library would be performing a considerable service 
to the Society. The lectures are in great demand and are 
most popular. 

Offers of help should be addressed to the library c urator, 
Mr G . Milne, G3UMJ, 23 Linaerc Road, Eccleshall, Stafford. 
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Change of contributor 
Change of title 

For very many years Four M etres and Down has been a 
regular feature In our pages, and for over eight of these 
years Jack Hum, GSUM, has been its contributor. 
Jack has now decided to pass on his pen to a younger 
scribe, and we place on record our appreciation of his 
unfalllng regularity In reporting the vhf/uhf scene as a 
result of which FMD and GSUM became almost 
synonymous. 

Next month we welcome a new contributor, Martin 
Dann, G3NHE, and a new title for his feature, Four-two 
seventy. It is felt that this title will more accurately 
define the 4m, 2m and 70cm bands on which G3NHE 
will be reporting. 

CPR award discontinued 
In 1954 the International Amateur Radio Club in Geneva 
introduced a special award having a scientific purpose, the 
Contribution to Propagation Research (CPR). During the 
past 10 years more than 1,000 diplomas have been issued and 
more than one million reports have been received. Since the 
processing of this data is progressing slowly and the number 
of repons collected is sufficient for the purpose of the study 
it has been decided to cease issuing the CPR Diploma as 
from 31December 1974. 

"VHF Communications" 
The publishers of VHF Co11111111nicatio11s ask British sub­
cribers to note the following new arrangements for payment. 

" When ordering magazines and material from us divide 
the DM price by six and send us a cheque to this value in 
s terling, making the cheque payable to Mr. T. Bittan of 
Hastings. Mr. Bittan will then pay these cheques into his 
private account in Hastings and these will be classed as pay­
ment. Please do not forget to add 50p for post and packing of 
all material orders up to £16, and 66p for orders in exce~s of 
this value. The required items will be sent direct from 
Germany. Address your orders and letters to Verlag UKW­
BERIC HTE, VHF Communications, Export Dept, D-855 
Forcheim, Forstweg 19, West Germany.'' 

Licence alteration 
The Radio R egulatory section of the Home Office has stated 
that the restrictions appearing in footnote 4 to the schedule 
of the amateur (sound) licences have been modified and that 
the only spot frequencies which should be avoided are 
144·00, 144·54 and 144·9MHz. In due course this change 
will be notified in the London Gazette but the effective date 
is immediate. 

Looking Ahead 
31 October-2 November- Midland National Amateur Radio 

Exhibition, Leicester. 
25 November-RSGB lecture at the IEE. 
6 D ecember-RSGB AGM, Royal Society of Arts, John Adam 

Street, Adelphl, London W C2. 
17 January 197S-RSGB Presldentlal Installation, Cardiff. 
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Due to a delay in the launch pad schedule a further post­
ponement is necessary in the launch of Oscar 7, which is 
now due with the ITOS-G mission after 22 October 1974. 
This latest satellite, with its two translators and improved 
output, is currently undergoing thermal vacuum and solar 
simulation tests with satisfactory results. 

Oscar 7 will be liiunched from California between 1711 
and 1721gmt and will be ejected from th '! launch vehicle 
about one hour la ter over the Western Mediterranean. At 
first only morse code telemetry from the 435· l MHz beacon 
will be tra nsmitted, but on the third orbit Oscar 7 will come 
within range of the Australian command station which will 
switch the telemetry to te letype. It will take time for the 
satellite to electrically and thermally stabilize and no trans­
lator operation should be expected for the first three days 
after launch. Thereafter the 2m to IOm and 70cm to 2m 
translators will be commanded to alternate day operation. 

Stations in Western Europe will be the first to hear the 
telemetry following activation and are urged to pass their 
copy to the net which will be opera1ing on 3,780kHz for 
checking and injec1ion into the AMSAT net thal will be 
ac1ive from pre-launch countdown until pos1-ejection on 
14·280 and 21·280MHz. For last minu1e information on 
launch date check the weekly Oscar net on Sundays at 
1015am on 3,780kHz, and the GB2RS news bullerins. 

Quote from this journal, December 1972 ·"On Sunday 15 
Oc1ober at 1719gmt the s ixth O rbital Satellite Carrying 
Amateur Radio was lifted off the ground at the USA Western 
Test Range ... " G5UM; and " 11 is hoped by AMSAT that 
we will make maximum use of Oscar 6 during its expected 
one year life" Bob Treacher, BRS32525. 

The one-year expe.;tcd li fo has extend=d to two. It is 
appropriate on its second anniversary to extend congratula­
tions 10 all who had a hand in designing and making it. 
May i1s successor do equally as well. 

Countries heard and worked through Oscar 6 recently in­
clude FP8, KP4, PJ9, VP2 and VP9. Several UK opera1ors 
are fast approaching semi-DXCC and activity continues at a 
high level now that regular orbits are assured by 1he control 
of CNSBO over the European area. 

Sample equatorial crossing times and longitudes for 
October are: 

12 October: orbit 9104. J6·59ut. 303 
13 October : orbit 9112. 08·19ut, 173 
14 Octob~r : orbit 9130. 18·49ut, 330 
17 October : orbit 9168, 19·39ut, 343 

The orbit period is l 15min and the longitude increment 
28· 74 °/orbit. 
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This receiver was adjudged t he best exhibit in the 
Home Constructors Competition at the VHF Con­
vention In April 1974 

A multi-mode 

427 • receiver 
by C. E. SAVEKER, G8AMU• 

DESIGN CRITERIA 
It is very difficult to find on lhe amateur market a low noise, 
good performance, general purpose receiver, covering all 
modes of transmission and suitable for vhf use. So after a 
lot of thought the following receiver was designed with these 
points in mind: 
(1) Capable of receiving a.m., fm, ssb and cw. 
(2) High sensitivity with low noise figure. 
(3) Good cross-modulation and blocking performance. 
(4) Good frequency stability and accurate dial setting. 
(5) Free from spurious responses. 
(6) Effective noise limiter. 
(7) Good age with fast or slow decay time. 
(8) Self-contained requiring only power and aerial inputs. 
(9) 240V mains or I 2V de operation for portable use. 

(JO) Using modem, readily available devices and com· 
ponents. 

.. 0 ~ 

~ 
11 t o 20Voc/dc SS 

-12v sw•tcnc:d 2Vdc 
toc:och ~ _,,,,,,,,,,.. 

convt r tc:r ls7A o----o"'I C 
4----0 : 240Voc ~ 

----P: s& 

i 
I 
I 

I 
' I 
i 
's1 

Power 
5u pply 

uni t 
osc.lllotor 

SPECIFICATION 
Frequency coverage 
Band A . 1,296MHz- 1,298MHz 
Band B. 432MHz-434MHz 
Band C. 144MHz- 146MHz 
Band D. 70MHz-72MHz 
Band E. 28MHz...JOMHz 

Modes: a.m., Im, ssb, cw. 

P ower requi rements 
240V ac mains 
11-20V ac/dc + ve or - ve 

earth 
T wo connection mule with 

changeover contacts 

Intermediate frequency: 10·7M Hz. Xtal Oller - 12·SkHz 
@ 80dB 

Input Impedance : 750 

Outputs : Audio O·SW, loudspeaker, -t9V de, - 12V de• 
Internal loudspeaker. 

Panel control s 
AF gain 
RF gain 
Tuning 
Bend swi tch 

Mode switch 
AGC fast/slow 
Noise limiter 
Ext power on/o ff 

Mains on/off 
Internal Is on/off 
S-meter 

PRINCIPLE OF OPERATION 
The complete receiver system is shown in the block diagram, 
Fig I . The basic receiver is tunable over a range of 28-30MHz, 
this frequency being chosen for the bas ic i.f., rather than a 
low frequency, because of the ease with which a flat 2MHz­
wide band could be itchieved without the use of large tuning 
capacitors, and without the problem of tracking the rf and 
mixer circuits. Also the need for double conversion con­
verters does not arise, due to the adequate separation of 
signal and oscillator frequency at least up to l ,296MHz. At 
frequencies higher than 1,296MHz the converter could be 
fed into the 144MHz converter, making this frequency the 
first i.f. 

The selectivity is provided in the 10·7MHz crystal filter, 
which was the most costly part of the receiver. This filter is 
an fm type with a very flat top response; a lthough suitable 
for a.m. and fm reception it is a little wide for serious ssb 

+15V 

Powc.r 
supply +9V 
unit 

-t2V 

BFO 

.---~ ....... -~,,_--o+9V 
..!!!..!! 

2 EXTERNAL 
M UTE SWITCH 

~--­

~---~ 

® 

+9Vto 
oudfo 
amplifier 

ncr-° 
RLBt ~ChongtO\ltl' 

no t:::::: contoclS 

Aud lo 
ompflflc r Output 

Fig 1. B lock diagram 
----------------------~ •Johnston Houso Lodgo, Hatcblands Road, Redhill, Surrey, RH! IBE, 
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Underchassis showing, left to right: af board and cw filter; 10·7MHz a.m. l.f. age detector and noise limiter; BtOF12A 10·7MHz 
crystal filter buffer board, (lop), 10·7MHz fm i.f. board, (left), rf/mhcer board, (right); and poY(er supply 

or cw work, but adequate room has been left for a ssb filter 
to be added and switchable from the front panel. By using 
an i.f. at J0·7MHz, the image of the wanted signals will be at 
twice the i.f. frequency, which is 21·4MHz away and out of 
the required tuning range. 

The rest of the back end circuits are fairly conventional 
with the outputs of the a.m. i.f. amplifier, fm i.f. amplifier 
and product detector switched into the audio stages. All 

Front view with top removed 
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supply voltages are stabilized and are derived from a I 5kHz 
oscillator, which is also stabilized against any voltage 
fluctuation of the input supply. 

The converters for 70MHz, J44MHz and 432MHz are of 
conventional design, with their outputs at 28-30MHz 
switched into the receiver. High frequency crystals are used 
in the converters to reduce the number of multiplier stages 
and to ensure that the fundamental or harmonic frequencies 

T op view showing local oscillator and converters 
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do not appear in the passband of the iunable i.f. No details 
are given in the circuit diagrams of the wiring to the converter 
and convener selector switch. but obviously one pole of the 
switch will be used to select the i.f. outputs from the con­
veners. while another pole switches the - l 2V input to them. 

The l.296MHz converter has not been included with this 
design. as modifications and the use of transistor r.f stages 
are still being tried. The final design has not yet been decided 
upon, but this converter can be fitted into the receiver case at 
a future date. 

432MHz converter (Fig 2) 
Two grounded base rf stages. TR43 and TR44. are used 
with emitters and collectors tapped into .:;. tuned lines. In­
ductive coupling is used between the rf and mixer stages. 

The local oscillator chain consists of three stages, starting 
with an overtone oscillator, TR42, at 67·333MHz. The 
second stage. TR45, is tripling lo 202M Hz and the fin;1I 
stage doubling to 404MHz with TR46. All interstage tum:d 
circuits are coupled by mutual inductance employing tapped 
input and outputs. 

Oscillator injection at 404M Hz is also inductively coupled 
to the fet mixer TR47 by L34, and the output at 28MHz is 

R128 R130 
3 ·9k 1k 

X3 
57.333 
MHz 

C152 
4 7p 

L30 

o----1 t---4•-fl 
432-434MHZ 

Input 
75(! 

C154 
1n 

It 

C153 
10n 

R131 
470 

L31 

R133 

8·2k 
R132 
2·2k 

R134 

82 

It 

L32 

R140 

R139 

8•2k 
R138 
2·2k 

L33 

432MHz converter -

taken f'rom a link wound over L36 in the drain of the mixer 
T R47. 

The convener is built on double-sided copper laminate 
board with interstage screening. and the rf and mixer 
transisto rs ;1rc mounted in slo ts cul in the screens dividing 
input from output. 

L34 

R143 

82 

CH11 

100pH 

C172 
10n 

C173 
10n 

L37 Output 
28-30MHZ 

Fig 2. 432MHz converter 

670 RADIO COMMUNICATION October 1974 



R1141 
680 

R119 
2·2k 

R120 
100 

Ct32 
0·9p 

Ct33 

TR40 
BFS28 

Rt23 Cl37 
820k 10n 

Ct36 
tOn 

Rl24 
330 

C139 

'o"I 

C138 
t2p 

f 

Ct40 I t()n 

Output 
28-30MHZ 

Fig 3. 70MHz and 1«MHz converters 

70MHz and 144MHz converters (Fig 3} 
Both of these converter circuits and printed circuit boards 
are identical apart from the cl)'stal frequency, and the tuned 
circuits. 

The rf amplifier, TR37, is a dual-gate mosfet used in 
common source configuration. Bandpass capacity coupled 
input and output tuned circuits are used to give selectivity 
and good rejection of out of band signals. The output of the 
rf amplifier is fed into gate J of the mixer, another dual-gate 
mosfet, and the output is taken from a low impedance link 
winding coupled to the tuned circuit L20 in its drain. 

TR38 is an overtone oscillator operating at 42MHz for the 
70MHz converter and at 58MHz for the 144MHz converter. 
The oscillator is capacity coupled to TR39 which is an am­
plifier for the 70MHz converter and is used as a doubler to 
I 16MHz for 144MHz. The output of the oscillator chain 
again uses capacity-coupled bandpass tuned circuits to 
reduce to a minimum any other multiple of the osciJlator 
frequency reaching gate 2 of the mixer. 

Coupling between the tuned circuit is very small and in the 
region of 0·9pF; this can be made up from two 1 ·8pF capaci­
tors in series, or a short length of twisted pvc-covered wire. 

The converters use a positive earth so that the tuned 
circuits can be taken direct to the chassis, which eliminates 

Cl41 
2•7p 

Rl25 
3·9k 

-t2V 

Rt27 
lk 

Fig 4. 144MHz rf amplifier 
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any possible instability caused by poor rf decoupling. A 
BF180 rf amplifier, TR4J, was added to the 144MHz con­
verter because the noise figure of the BFS28 was not accept· 
able, Fig. 4. 

28-30MHz rt amplifier and mixer (Fig 5 } 
The purpose of the rf stage is to overcome mixer and i.f. 
noise, and to provide front end selectivity by enabling more 
tuned circuits to be added. The rf and mixer circuits are not 
tunable over the band, but a flat response with sharp cut-off 
at band edges is achieved, by using capacity coupled, band· 
pass stagger-tuned circuits. 

The rf amplifier TR2 has forward gain control character· 
istics which can reduce the stage gain by as much as 50dB 
under maximwn signal conditions. To achieve this, the age 
voltage must be positive going to increase the collector 
current of the rf stage. As the age is negative going, TRI is 
used as an inverter and the zcncr diode D I delays the age 

70MHz and 144MHz converters 
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N1 q] 
470 181( 

Fig 5. 28MHz-30MHz rf amplifier and mixer 

voltage opernting the rf stage un1il the gain of the i.f. ampli­
fier has been reduced. The gain of the rf stage is not reduced 
until the age voltage has fallen from its no signal level of 
+ 2V. to approximately I ·2V. causing the collector voltage 
of TR I to rise to 7·5V above the base vollage of TR2, when 
DI will conduct and increase the current through the rf 
stage. thus reducing its gain. 

The mixer TR3 is a dual-gate mosfet, which is an excellent 
device for low cross-modulation, blocking and spurious 
response performance. due to its square-law characteristics, 
and its very high isolation between gates, which also reduces 
to a minimum the pulling of the local oscillator under large 
signals. 

The local oscillator signal of 17·25-19·35MHz is fed into 
gate 2 of the mixer and the rfsigna l of28-30MHz into gate I , 
and the difference of 10·7MHz is extracted from the mixer's 
drain by LS. 

Local oscillator (Fig 6 ) 
The most stable oscilla tor tried with a high output in the 
region of 6V peak to peak. to drive gate 2 of themosfet mixer, 
was the fet Colpitts. The oscillator covers a frequency range 
of 17·25-19·35MHz. which gives 5kHz above and below the 
2MHz tuning range required. Good temperature stability 
was achieved by using one per cent silver mica capacitors and 
a 39pF ceramic C27, which has a negative temperature co­
efficient of - 150 ppm/°C across the oscillator coil L6. 

C21 

~-~ It" 

C2Q 

• 
C26 C27 C28 
3.30. 39p JJp 

CH6 .----- _,..""'---=::_--0+ 15V 

100/'H r~~75n 

TR6 
BFWn ~ 

C34 
--.-111--<> @ 

....._..,.__ A700p 

RFC 
lmH 

To RF board 

Fig 6. 17·25MH z-19·35MHz oscillator 

II is supplied with + 15V from its own stabilized supply to 
eliminate any frequency shift and fm due to other circuits 
loading the supply voltage. 

The 4th, 8th and 24th harmonics of the oscillator can fall 
in the 70MHz, 144MHz and 432MHz bands respectively, 
but with adequate screening and decoupling of the supply 
leads this can be eliminated. 

The oscillator was built on tinned copper laminate board 
mounted on aluminium for mechanical strength, and then 
bolted into the base of a diecast box, which is fitted to the 
back of the dial. The tuning capacitor is of high quality with 
ball-bearing races fitted at each end. 

Crystol !Iller 
---111----1 10•7MHz !----..-..... 

Input rrom 
RF boord 
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C20 
8·2p 

B10F12A 

C22 
6o8p 

Output to Fig 7. Crystal filter buffer board 
IF boards t0·7MHz 
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.,. 
100 

. ., 
lOO 

... 
100 

Fig 8. 10·7MHz l.f. amplifier , detector. age amplifier and noise 
limiter 

Crystal filter buffer board (Fig 7) 
The i.r. fil ter mus t provide sufficient selectivity to d iscrimi­
nate against stations o perating on adjacent frequencies, and 
still have a sufficiently broad response so that the outer side­
bands or a desired rm signal are not distorted. The filter used 
is a 10·7MHz fm type which has a very good flat top response 
with a bout l d B of ripple a nd is 80d B down at ± l 2·5kHz. 

Transistor buffers arc used on each side o f the c rystal filter 
to avoid the mixer and i.f. circuits loading the filter and 
spoiling its response, a nd so that the correc t terminating 
impedance for the filter can be used. T hese values arc given 
in the manufacturers' specifications, and for the Nikko 
Denshi filter type BIOF12A which was used they are lkfl 
and lOpF. T he values ror C20 and C22 a re 8·2pF and 6·8pF 
added to the output capacitance o fTR4 and the input capaci­
tance ofTRS making an effective value o f lOpF. 

TR4 is an amplifier to make up for the insertion loss of 
the filter which is approximately 2dB. and TR5 is a fet source 
follower with its output taken to the a.m. and fm i.f. ampli­
fier boards. 

10·7MHz i.f. amplifier a.m. detector, age and noise 
limiter (Fig 8) 
T he main i.f. a mplifier uses three low-noise stages, tuned at 
10·7M Hz, and has a gain in the region or IOOd B. The first 
two stages, TR9 and TR IO, arc age controlled. TR12, a n 

tnput rrom 
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.. v 

OJ 
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emitter follower s tage, supplies the Lr. signal to the product 
detector and also to T R 13, an emitter follower peak envelope 
detector for a.m. signals. T he detector signal from the emitter 
of TRl 3 is taken via the usual r.f. filter to a conventional 
series-type no ise limiter, D2, a nd then to the audio stages. 
The noise limiter can be switched off by bypassing the series 
d iode 02 with the switch S2. 

The age voltage is obta ined by compa ring the de com­
ponent in the detected signal with a reference voltage. The 
comparator. TR16, is stabilized at 6·2V with a zener d iode 
03, and the age voltage is taken from the collector o f TR 16 
which is approximately + 2V under no signal cond itio ns. 
As the voltage at the base of TRl4 rises with an increasing 
signal level, the emitter voltage will a lso rise, causing the 
collector current of TR 16 to fall, thus reducing the age 
voltage across R65. The age normally has a fast allack and 
fast decay, but when C73 is connected across the emillcr 
resistor R60 of TRl4 and TR IS with S I, it will produce a 
slow decay of the age voltage suitable for ssb and cw. RV! 
is the rf and i.f. gain contro l which manually overrides the 
age voltage by causing the base voltage o f TR 15 to rise, 
which in turn will increase the base voltage of TRl6. thus 
reducing its collector current and the age voltage to the 
level set by RV I. 

C51 
1n Cryst ol 

J--....,--111---1 d1~~~~;~o;or J--V\N'"-1.----<> ® 
cso 
22p 

C53 
!On 

A F ou tput 

Fig 9. NBFM i.f. board 10·7MHz 
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FM i.f. amplifier board (Fig 9) 
TR7 and TR8 arc used as a two-stage high-gain, low-noise, 
tuned amplifier at 10·7MHz. As most fm detectors are sen­
sitive to changes in the amplitude of the received signal, they 
must be preceded by a limiter that removes all amplitude 
fluctuations caused by fading and noise spikes, this is provided 
by an integrated circuit IC2 which is a four-stage high-gain 
fm/i.f. limiting amplifier using long-tailed pair stages which 
clip symmetrically. Thus when a certain signal level is reached 
further increases in inpu< signal produce no change in the 
output. The limiting amplifier also has verY low distortion 
and high a.m. rejection in the region of 60dB. 

The age is only applied to the r.f. stage to eliminate over­
loading of the mixer with verY large signals. The output of the 
integrated circuit limiter is coupled into a CrYstal discrimi­
nator and then to the audio stage. 

Several types of crYstal discriminator have been tried and 
all gave equal results. The printed circuit board was designed 
for a discrete crystal discriminator, but as the J0·7MHz 
crystal required is approximately the same price as a com­
mercial discriminator, and requires no setting up, the com· 
mcrcial one was used in this case. 

S-meter (Fig 10) 
The S-meter is controlled by the age voltage, and under no· 
signal conditions the voltage at the emitter of TR20 is 
equal to that of the junction of RV3 and R79. As the age 
voltage falls with a received signal the emi11er of TR20 will 
rise above that of the RV3, R79 junction causing current to 
now through the meter MI. Full scale deflection is set by 
RV2, while RV3 is adjusted for a zero reading with no signal 
input. 

® 

X1 
10•7 
MHz 

674 

+9V 

R78 
3·9k M1 

1mA 

C90 
lOOn 

Fig 10. 5 -meter 

R66 
27k TR17 

BC108 

I ZERO I 

R79 
2·7k 

RV2 
2•2k 

R70 
2 •2k 

Fig 11. BFO and product detector 

C91 
100n 

BFO and product detector (Fig 11 ) 
TRl7 is used as a crystal Colpitts oscillator at 10·7MHz 
coupled to a fet buffer TRIS. The I0·7MHz bfo signal is 
mixed with the J0·7MHz i.f. signal from TRl2 by using a 
dual-gate mosfet TR l9, and is then applied to gate 2. The 
i.f. signal is applied to gate l and the audio frequency pro· 
duct is extracted from the drain via an rf filter (C87, 89 and 
R77). 

The bfo and product detector is fitted in a screened box, 
and mounted well away from the high gain i.f. amplifier to 
prevent the 10·7MHz bfo signal affecting the age and S· 
meter circuits. so that the age can be used on ssb and cw. 

AF amplifier and cw filter (Fig 12) 
The audio output stage provides about SOOmW into a 30 
loudspeaker from a conventioilal transformerless Class B 
amplifier, using a complementary pair of germanium transis­
tors TR25 and TR26. The preset trimmer RVS is adjusted 
to give a quiescent current of approximately IOmA with no 
input signal. 

The cw filter has a bandwidth of about IOOHz at a fre­
quency of 800Hz, but this frequency could be changed to 
suit the operator by adjusting the value of Ll2 or C93. 
The width of the filter can be decreased by reducing the value 
of the series resistor R80. TR21 is a single-stage fet ampli· 
fier to make up for the attenuation of the filter and to keep 
the audio output at the same level when used in the cw mode. 

Power supply (Figs 13 and 14) 
Three stabilized voltages are used for the receiver: + 9V for 
all the main boards. + 15V for the local oscillator and - 12V 
for all converters. The +9 and - 12V supplies are derived 
from conventional stabilized power-supply circuits, while the 
+ I SV supply uses a monolithic voltage regulator TC2. 

The input to the power supply may be a little unusual, but 
it can be supplied with its own 12V ac from the receiver 
transformer o r from an external supply of 11 to 20V ac or 
de positive or negative earth. All supply voltages are fed 
through a bridge rectifier 08 to a simple series regulator 
supply of 8V. This supply is floating from earth enabling 
any polarity supply to be connected to its input. 

The 8V regulator supplies a ISkHz oscillator TR35 and 
TR36. and the secondary winding of the oscillator trans· 
former T2 is rectified with Dl2 and DIS giving + 20V 
and D l3 and Dl4 giving - 20V which supply the + 9V and 

CH9 
+9V 

cee 100fJH 

R72 R76 
r on 330k lk 

0 R77 

47k 

C87 C89 
AF output 

10n 10n 

C84 

! 47p 

@ 10•7MH2 Input from AM I F board 
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F'f'Od lJct 
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AM 
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C9$ 
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?.?k 
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Fig 12. Audio amplifier and cw filter A 

COILS TABLE 
All coils wound on 4mm coll formers with dust cores and 
screen ing cans unless otherwise stated. Type Neosid 722/1. 
L 1 8122swg lap 21 
L2 8t22swg lap3t 
L3, 4 St 22swg tap 3t 
L5 30t 34swg tap 31and151 
L6 7120swg 0·41n former with dusl core (O·SµH) 
L7, 8, 9, 10, 11 30t 34swg 
L12 500t 30swg LA 1216 former (180mH) 
L24 8134swg 
L2S 2t 34swg over L24 
L26, 27 St 18swg f in dla fin long 
L28, 29 3118swg fin dla f in long 
L30, 32 3in 14swg lap f in from cold end 
L31, 33 Jin 14swo tap 2in f rom cold end 
L34 2·51n 20 swg pvc covere\I 
L35 3in 16swg 
L38 28t 32swg 
L37 St 32swg over L36 
T2 St blOlar primary 10t blfllar secondary 26swo FX2241 

former 

CHOKES 
CH1, 3, 4, 6, 7, 8, 9, 10, 11 
CH2 
CHS 

100µH 
SOµH 
lmH 

70MHz and 144MHz CONVERTER COMPONENTS 
Coils 
L13 
L14 
L15 
L16, 17 
l18, 19 
L20 
L21 
L22, 23 

70MHz 
9t 24swg tap 21 
9t 24swg tap St 

15t 26swo tap 31 
9t 24swg 

1 SI 26swo lap 51 
261 32swo 
3t 26swg 
Nol used 

Capacitors 70MHz 144MHz 
2·7pF 
6·8pF 
27pF 
IOOpF 
6·8pF 
12pF 

C116, 118 18pF 
C122 22pF 
C123 15pF 
C124 47pF 
C128, 130 18pF 
C131, t33 l apF 

Coils 
L13 
l14 
L15 
L16, 17 
L18, 19 
L20 
L21 
L22. 23 

144MHz 
8t 22swo tap 11 
81 22swg tap 31 

15t 26swo tap 31 
5t 22swo 
51 22swg lap 2t 

26t32swg 
31 26swg 
8t 22swg tap 11 

All coils wound on Neosid 4mm 
72211 formers with dusl cores 
and screening cans. 

Fig 13. + 9V - 12V + 15V psu ~ 
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COMPONENTS LIST 

CAPACITORS 
All ceramic unless otherwise stated. 

C1, 3, 9, 11, 39, 43, C73 10V 
57, 61, 65, 102, C75 2SV 
104, 107, 142 100pF C76 6·4V 

C2, 10, 22 6·8pF C77, 90, 91 
C4, 8, 13, 15, 18, C79, 80 

21, 23, 37, 38, 41, Cll6,97, 100 6·4V 
42, 45, 46, 47, 48, C92 Polyester foll 
49, 52, 53, 54, 55, C94, 101 16V 
56, 59, 60, 63, 64, C98 Polyester foil 
67, 68, 70, 71, 82, C103, 105 16V 
85, 87, 88, 89, 93, C106, 108, 11564V 
95, 121, 125, 127, C109, 110 25V 
136, 137, 139, 140, C111, 113, 11425V 
146, 153, 166, 172, C112 Polyester foil 
173, 174 10nF C117, 129, 132 

B01•F 
101•f 
0·641LF 
100nF 
120pF 
SOµF 
0·22µF 
150µF 
0·66;LF 
330µF 
22µF 
1,0QOµF 
150µF 
0·33µ f 

CS, 6, 7, 16, 17, 19, 2 >< 1•8pF In 
24, 36, 51, 89, 74, series 0·9pF 
83, 99, 120, 126, C119, 134, 135 10pF 
143, 145, 161, 167 1nF C138, 175 12pF 

C12, 78, ~1. 84, 147, C141, 144, 149 2·7pF 
152 47pF C148 3·9pF 

C14 68pF C150, 162, 168 33pF 
C20 8·2pF C151, 157, 158, 160, 
C25 5-42pF 163, 165 Tubular 
C26 Bee Hive ceramic trimmer 0·8 to 6·8 pF 

trimmer 3-30pF C154, 155, 156, 159, 
C27 39pF 169, 170 solde r-in 
C28 1%sm 33pF lead-through 1nF 
C291 % sm 100pF C164, 171 Tubular 
C30,33 1%sn1 120pf ceramic trimmer 0·8 to3·8pF 
C31,32,34 4·7nF 1·8pF to 330pF Mullard 632 
C35 Bush mounting series ceramic 

lead-through 4·7nF 390pF to 4700pF Mullard 630 
C40, 44, 58, 62, 66 150pF series ceramic 
CSO 22pF 1nF to 22nF Mullard 629 series 
C 72, 96 6·4V 2·5r•F ceramic 

SEMICONDUC T ORS 

T R1, 13, 14, 15, 17, 
23, 24, 28, 29, 34 

TR2, 41, 45, 46 
TR3, 19, 37, 40 
TR4, 7, 8, 9, 10, 11, 

38,42 
TR5, 6, 18,21, 47 
TR12, 16, 20, 22, 30, 

31 
TR25 
TR26 
TR27 
TR32 
TR33 

BC108 
BF180 
BFS28 

BF173 
BFW11 

BCY71 
AC188 
AC187 
BFX85 
BFX29 
BDY20 

TR35, 36 BD204 
TR39, 43 BSX20 
TR44 BFY90 
D1 BZY88 7·5V 
D2, 4, 5, 10, 12, 13, 

1~ 1~1~1~ 0A2~ 
DJ BZY88 6·2V 
D6, 7 BZY88 5·6V 
D8 BY164 
D9 BZY88 9·1 V 
D11 BYX10 
IC1 Motorola MC1355P 
IC2 TBA281 

MISCELLANEOUS 

S1, 2, 4, 5, 6 
S3 
S7 
T1 
Rly1,2 
Dial 
M1 

Miniature toggle switch 
4-way single-pole switch 
6-way 2-pole switch 
12V 1 A heater transformer 
Miniature relays with two c/o contacts 
Eddystone Type 898 
0-1mA S-meter 

CRYSTALS 

X1 10·7MHz Type HC/ 18/C 
X2 42MHz (70MHz converter) 58MHz (144MHz converter) Type 

HC/18/U 
X3 67·333MHz Type HCl18/U 
Xtal filter 10·7MHz Type Nikko Denshi B10F12A or Cathodeon 

BF4129 
Xtal discriminator 10·7MHz Type Nikko Denshi D10030A or 

Cathodeon BF4781 

676 

RESISTORS 

All resistors type Mullard CR16 0·2W carbon unless other-
wise stated. 

R1 , 2, 23, 28, 37, 41, 51, RS8, 60 150k0 
65, 75, 131, 137 4700 R61, 66, 67, 86 27k0 

R3 18kfl R63 2700 
R4, 6, 33, 36, 39, 88, 99J R69, 74, 85, 111, 115, 116, 

103 1·Sk!l 121.122, 144 1ookn 
RS 470 R70, 71, 82, 83, 119, 132, 
R7, 123 32okn 138 2·2kn 
RB 120k!l R72 330kn 
R9, 118, 124 3300 R73 68kfl 
RIO, 17, 25, 30, 38, 42, R78, 104, 125, 128 3·9kn 

48, 64, 92, 120, 136, 142 1oon R79 2·7kn 
R11 1skn R87 150 
Rl2, 106, 112, 133 s·2kn R105 100 
Rl3, 14, 16, 31, 52, 68, R107 6·8k0 

76, 91, 127, 130, 135, R113 1·8k0 
141 1kn R114 68(){) 

R15, 32, 93 2200 R117 22okn 
R18, 90, 109, 110 5600 R134, 143 820 
R19, 54, 57, 59, 77, 84 47k!l R139 8·2k0 
R20,47, 89 390() R140 560 
R21 ,27, 43 12kn R94, 95 CR250·33W 10 
R22, 26, 35, 40, 44, 55, R108 3Www :non 

81, 101 , 102 4·7kCl RV1 Linear 50kn 
R24, 29, 45, 97 3·3k0 RV2,3,5, O·OSlrimmer 
R34, 56, 62, 80 22k0 pol 2·2kn 
R46 2.20 RV4 Log 100kl) 
R49, 98 S·6k0 
RSO, 53, 96, 100, 126, 129, 

14S 10k0 

The author with the 1962 Committee C up awarded for his 
suc:cess with this receiver in the Home Constructors Com­

petition at the 1974 VHF Convention 
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~ 

Fig 14. P ower supply u ni t 

- I 2V regulators. D 16. 17 a nd Cl 12 form a vohage doubler 
giving HOV. which is used 10 supply the • I SY regulator 
using IC2. 

Relay I is normally energized , but if the m:1ins supply fails 
the relay a utoma tically connects a n external s upply of either 
polarity to the b ridge rectifier 0 8. 

GENERAL CONSTRUCTION 
T he complete receiver measures I Sin by 9in by 6~ in. The front 
and back panels are constructed from 10 swg aluminium 
and a rc connected by four horizontal bars of i in square­
section anodized mild steel Sj in long whose ends arc drilled 
and tapped for4 BA bolls. for fixing to the panels. A platform 
of 14swg aluminium is fi11ed berween the front and back 
panels by two I Sin by i! in b:irs to make a very strong chassis. 
The rop. bottom a nd side panels arc fitted around the chassis 
with 4BA screws tapped into the anodi1.ed stet:! ba rs. A 4in 
elliptical loudspeaker is fi11ed into the top o f the case. 

The receiver was constructed as a number of s ub-units 
so that each section could be set tip a nd tested in turn before 
insta ll ing it into the receive r. T his method a lso simplifies the 
drawing of the p rinted circuit boards and enables any 
board to be replaced in the fuwre with a new or improved 
design without upsetting the rest of the receiver's calibra tion. 

Each of the main receiver printed circuit boards is fitted 10 
the un1crsidc of the chassis on 6BA pillar<; with aluminium 
screens between them. T he product dctccror was filled in a 
screened brass box and mounted as far away as possible 
from the i.r. board 10 eliminate any of the 10·7MHz bfo 
from reaching the i. f. and opera1ing rhc age voltage. The top 
side o f the c hassis is used to accommodate the local oscil­
la tor. converters a nd pa n of the power supply, leaving 
ample room for any othe r converter o r unit 10 be added if 
requi red. 

It is not suggested that anyone makes a n identical copy of 
the receiver but they might fi nd some of the ideas useful. 
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Constructors underta king a p roject of this na ture are ad­
vised to use o nly good qua lity componcn ts; surplus or 
cheap components can lead to inferior performance and dis­
appoin1mcn1. When constructing any rf equipment keep 
all compo nent leads as s hort as possible, especially decoupling 
points and a ll rf and signal leads o f screened or small 
coaxia l cable. Also. specia l care should be ta ken to ensure that 
the local oscillator is mechanically as well as electrically 
stable. 

Although the receive r worked first time without any nec­
essary modifications to the design, this is no guarantee that 
others built will work first time. It docs mean. however, that 
if the design is closely followed, a minimum of trouble 
should be experienced. 

RESULTS OBTAINED 
The receiver has been in use by the author for almost two 
years and has worked extremely well . T he improvement 
over the origina l valve receiver a nd <:lutboard converters 
was considerable. especia lly on 432MHz; this was mainly 
due 10 the much lower noise figure and beuer selectivity and 
the faci lity of an fm d iscriminator. which is far superior to 
the original slope detection method. 

With the increased 144MHz activity. a lot of large signals 
arc now being experienced. but no spurious responses or 
cross-modulation have been noticed. Furthermore no strange 
efTects have been caused by a public service link transmitter 
that operates a few kilohertz above J46M Hz and is located 
only a few hundred yards from the author's QTH. 

A useful modification or additio n to the receiver would be 
some form of squelch circuit for use o n fm and the output of 
the local osci lla tor could be used as a vfo or lo mix with ssh 
to provide t ransceive operation. 

In conclusion, the author wishes to acknowledge the 
invaluable help and assistance given by G3RlN in producing 
this receiver. 



A practical phase-locked loop for 2m 

by R. RAY. Gscus• 

THIS article describes a practical phase-locked loop for 
the vhf spectrum. The loop is based on an integrated 

circuit phase detector which produces reliable and consistent 
results. The circuit locks from switch on, and is suitable 
for transmitter and receiver applications. 

Introduction 
VFO control on the 2m band has become almost mandatory, 
and various approaches are open to the constructor aiming 
al a fully tunable transmitter. A phase-locked loop is one of 
the best, combining the purity of an oscillator at signal 
frequency, with the stability of a low frequency vfo. 

The pll described twies 135- 137MHz for use with an ssb 
transmitter with a 9MHz ssb generator, although there is no 
reason why the circuitry cannot be applied to other fre­
quencies. 

Principles 
The heart of the pll is the-phase detector, which produces a 
voltage proportional to the phase difference between the two 
input signals. This voltage is filtered and used to_ control a 
vco. The output frequency of the vco is proportional to the 
control voltage, and any signal appearing on the control line 
will frequency modula te the oscillator. For stability, a 
second-order type 2 loop is chosen: ie the frequency and 
phase difference between the input signals to the phase 
detector is zero. A more complete explanation of phase­
lock control can be found elsewhere [1]. 

The output of the vco is split into two in the buffer 
amplifier, one path providing the output. the other the signal 
to the mixer. 

The third harmonic of a 43·3MHz crystal is selected, and 
mixed with the buffer output giving an i.f. of 5· 1- 7· I MHz. 
Both the signal from the i.f. amplifier and vfo are squared 
and fed into the phase detector as logic levels. Output from 
the phase detector is passed through a suitable filter and used 
to control the vco. 

If the frequency from the i.f. amplifier and vfo are not 
the same the filtered voltage from the phase detector will 
change, thus altering the vco output frequency. and therefore 
the i.f. signal, until the frequencies and phases of the two 
signals are th.! same. As long as the loop is in the locked 
condition, tuning the vfo from 5·1 to 7· I MHz will cause the 
output frequency to change from 135 to I 37MHz. 

The phase detector and loop filter are contained in one 
package Motorola-type MC4044P. A few external compo­
nents control the frequency range, loop bandwidth and the 
stability. The values of these components arc determined 
from the loop equations. For more complete information 
refer to the applica tion note on the MC4044P (2). 
Loop equations: 

freq range out of i.f. amp 
2 

d V 
Kv = 1 . d r. ra /s/ vco control vo tage require 

to produce that range 
Kv = sensitivity in radians/second/volt of vco 
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7·1 - 5·1MHz 
cg : Kv = 4.25 _ 2. 32V 27r rad/s/V 

= 6·5 I x 10' rad/s/V 
Note that it is suggested that the vco is built first and 
measurement of voltage/frequency is made over the range 
135- 137MHz. 

The gain constant K 1, of the MC4044P phase detector is 
given as: 

Kp = 0·111 V/ rad. 
For a required lock-up time of !ms wn is given as : wn = 
4·5 K rad/sand damping ratio~ as~ = 0·8. 

Gain correction factor of the active filter Kc is given as: 
Kc = 0·5 

A suitable value for the capacitor in the loop filter is : 
C = 0·5fLF. 

Ra and Rb can now be determined. 

eg: 

Therefore: Rs 
Rb 

Kc Kp Kv 
wn1 C 

0·5 x 0· 111 x 6·51 x 10• 
= 4·52 x 108 x O·S x 10-5 

- 35·6 x 103 n 
= 33Kn 

2e 
Cwn 

1·6 
eg: = ~·S x 103 x 0·5 x 10-e 

Rb "" 71tn 
Practically Rb = 6800 and Cb = 0-471tF 

1·4V 
Re ... 

fass of TR19 
The above values are included in the circuit, though if, 

for instance, a different vco is used, the required loop 
components will have to be calculated. 

Operation 
TRI acts as a 43·3MHz crystal osci llator, the crystal oscil­
lating on its third overtone in series resonant mode. The 
output is capacitively coupled to T R2 which t riples to 
129·9MHz. Other multiplication products are greatly reduced 
by the reasonant circuit L3 and 18pF trimmer tuned to 
129·9MHz. The oscillator chain output is applied to gate 
two of the mixer TR3. 

The vco. TR7, is a Vackar oscillator with a frequency 
range of 135- 137MHz. the frequency being controlled by 
the voltage applied to the varicap diode DI. TR8 provides 
a stabilized 5V supply for the vco. A source follower, T~9, 
acts as a buffer between the vco and subsequent stages. 
From the source of T R9 the signal is split into two branches. 
One branch is amplified by TRl3, TRl4 and T RIS acting as 
small signal Class A amplifiers, the signal coupled to LI 3 

• Flat 2 Springfield, Highland Avenue, Brentwood CMl 5 9DD . 
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Fig 2. Circuit diagram of c rystal oscillator/ multiplier, mixer, l.f. ampller, vco, 
and buffer amplifiers 
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fig 3. Circuit diagram of vfo, phase detector and loop fi lter, and lock indication 

being the output. The other branch is buffered by source 
follower TRIO, and amplified by TRI I a nd TR 12 10 provide 
an input signal to gate one of the mixer TR3. 

The i.f. signal 5· 1-7· IM Hz is taken from the drain of the 
mosfet mixer and amplified by TR4. TR5 and TR6. Coils 
lA and LS resonate with stray capacitance to form a low-Q 
bandpass circuit at the i.f. frequency range. fndividual stage 
negative feedback in TR4 and TR5 is achieved by resistors 
in series with the emi1ter decoupling capacitors. 

T he i.f. o utput from TR6 (2V p-p) is connected 10 the 
squarer TRIS, which converts the sine wave input to a rough 
square wave, which is then shaped by two logic NAND gate.s. 
A vfo signal input of 2V p-p is required to drive the other 
squarer TR 17, the square wave is shaped as with the i.f. 
signal by two more NANO gates. 

The two square wave signals arc applied to the inputs 
of the phase detector TC2. Outputs at pin 2 and 13 are logic 
pulses depending on whether the input signals are equal, 
high or low in frequency and phase. These outputs are applied 
to a charge pump circuit which converts them to fixed 
amplitude positive and negative pulses. These pulses are 
then applied to a lag-lead filter ( fC2b) (the response of which 
is controlled by C1> and Rb) which provides a de voltage 
proportional to the phase error. Logic levels from the phase 
detector are applied to a NAND gate IC3 which through 
TR20 illuminates the led when the loop is locked. This de 
voltage is used to control the vco, thus completing the loop. 
A circuit for the vfo is not given as many circuits are available 
to the constructor, and choice is a matter of personal 
preference. 

Construction 
The complete phase-locked loop was built into one box, 
the circuit being split up onto three printed circuit boards, 
except for the amplifiers TRl4 and TRIS, which a re built 
as a separate unit. One board consists of the crystal oscillator, 
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multiplier, mixer, and Lr. amplifier; a 20mm-high pcb screen 
surrounding the oscillator/multiplier. 

The second board consists o f the vco a nd buffers, a 
similar screen to the above smrounding the vco and separat­
ing the buffers. 

The third board contains the squarers, phase detector and 
loop indication. All the boards are double sided, the top side 
being used as an earth plane in the usual manner. The 5V 
supply fo r the vco and logic circuitry must be obtained from 
separate stabilizers a nd not combined. as logic pulses on the 
supply line would modulate the vco. Signal paths were made 
with miniature 75n coaxial cable, the outer being soldered 
10 the earth plane on the boards. 

Alignment 
The complete circuit can be aligned using a high impedance 
voltmeter, absorptio n wavemeter and a calibrated receiver, 
though access to an oscilloscope is preferable. Building of 
the vco first, and graphing frequency against voltage for 
135- 137M Hz is required as mentioned previously. The vco 
should be checked to have reasonable stability and not be 
microphonic. The control voltage must be in the range 
0 ·8-5·0V. 

Tuning of the vco is best done at this stage by connecting 
the control line at the vco to a variable voltage source. 

Measurement of the vco frequency can be done with a 
receiver and vhf converter with a 4-6MHz i.f. Reasonable 
output over 3- 7M Hz can usually be o btained from such a 
converter, giving an image range of 133- 137MHz (assuming 
the oscillator is on the low side). Alternatively, t he crystal 
oscillator chain can be aligned first (as below) and the 
buffers roughly tuned. Measurement of the i.f. frequency 
will mean the vco range can be calculated. 

The crystal oscillator is checked to be oscillating at t he 
required frequency, and the third harmonic selected at the 
collector circuit of TR2. The capacitor resonating with L3 
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TR1 
TR2 
TR4 
T RS 
T R6 
TR14 
T R15 
T R17 
TR18 
T R20 
TR3 
T R7 
TRS 

T R9 } TR10 
TR11 
T R12 
T R13 
T R16 
TR19 

01 

0 2 } 0 3 

I C1 
I C2 
I C3 

Components list 

2N2369A 

40673, M EM616 

L1 71 Hn dia lap 11 from supply 
end 

L2 51 !in dia lap 11 from supply 
end 

L3 St t in dia tap it from earth end 

L 4 80t 30g on 4mm former with 
slug 

2N3823 L S 90t 80g on 4mm former with 
BC107, etc slug. 31 link around L4 and LS 

L6 6120g In 4mm former with slug 
3823E, 2N3823 in can 

2N3053 with heal sink ~~ } 4118g on 4mm former 
2N3819 LS 

L11 4t 1018g 
l12 

BA110 

5·6V zener400mW 

SN7400 
MC4044P 
SN7400 

L10 1tllnkonl9 
L13 11 link near L 12 
RFC1 2t36g on FX1115 
RFC2 100µ.H choke 
RFC36t36gon FX1115 

is adjus1ed to resonate at 129·9l'vl Hz, the adjustment being 
sharp as the circuit has a high Q. The mixer is assumed 10 be 
functioning correctly. 

O utput from TRG should now be obtainable; adjustment 
of L4 and L5. together with the buffer tuned circuits. is 
made to give a fairly cons1ant o utpnt at the i.f. range. This 
is not too important as long as the i.f. output exceeds 2V p-p 
unloaded over the whole range. 

The phase-detector board should first be checked on its 
own. The supply line to the integrated circuits must be 
+ 5V J: 0·2V, the diode D3 is for protection only. Applka­
tion ofa signal, in the i.1'. range, of2V p-p (conveniently from 
the vfo). to the vfo input (cl will cause the control voltage 
to alter in one direction. 

Fig 4. Waveforms at the collectors of the squarer transistors 
w ith the pll in l ocked condition. l.F. signal at t he top, and vfo 
signa l at the bottom of the pictu re. Scale: 2V/div, 0·2µ.s/dvi 
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Changing this signal to the Lr. input (A) will cause the 
control vollage to aller in the other direc1io n. ff this signa l 
is applied to both inputs simullaneously, the de voltage 
should stop at that instant. because the inputs arc or the same 
frequency and phase. 

Putting 1he boards together and connecting the vfo should 
give a working circuit. The loop s hould lock from switch on, 
and the control voltage track the vfo when it is tuned. The 
output branch buffers can now be tuned and link. Ll3 
adjusted to give an output of I mW inlo 75fl over the range 
135- 137MHz. 

Displaying the output spectrum on a Hcwlcll Packard uhr 
spectrum analyser has shown the spurii level to be better 
than - 60d n on the wanted signa l ; this level could be 
improved by better screening or the units. and using a vco 
with lower harmonic content. 

Conclusion 
T he pll has been in use for three months and no p roblems 
have resulted except for having to realign the oscillator chain 
after dropping the unit! Being able to call other stations o n 
their own channel anywhere in the band has proved a great 
advantage. 
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An fm channel 

scanner 

by G. B. PACKER, G3UUS• 

W HILE 2m fm activity in Britain has greatly expanded 
over the last few years, there are still areas of the 

country where contacts are sparse. This situation is not 
helped by the profusion of "accepted" channels, ranging 
from the o lder Japanese channels such as 0-480 and 0·80 to 
the new IARU recommended frequencies. To monitor even 
a few of these requires several receivers or a strong wrist to 
click through the switch positions. The object of this article 
is to describe a simple multi-channel scanner adaptable for 
use with the majority of currently used transceivers. 

No attempt will be made to give step-by-step instructions· 
it is assumed that constructors will have their own ideas o~ 
circuit layout and front panel presentation and possibly 
obtain their power from alternative sources than the built-in 
mains psu. 

D ue to the low clock rate, most testing should be possible 
with a multimeter. For those with access to an oscilloscope, 
waveforms found in the various parts of the circuit are shown 
in Fig I. 

Logic circuits have two states, " I" and "O''. ln this article 
" l " refers to a voltage between 4 and 5V, and "O" refers to 
those lying between 0 and IV. 

Clock 
There is nothing original in this design, it is just a simple 
muhivibrator running at 8- IOHz. This speed is as fast as can 
be achieved, consistent with limiter or age action which 
stops the scanning process. There is greater psychological 
sat isfaction in watching a deliberate channel-to-channel scan 
rather than a dim blur . 

T he clock may be tested by using a voltmeter from the 
collector o f TRJ or T R4 to earth . A rapid flutter of the meter 
movement should be visible. 

Stop-scan 
T here are several ways of achieving th is and it m ust act 
sufficiently fast to stop the clock from operating before the 
unit steps to the next channel. 

TR2 serves to hold the collector of TR4 at a low level 
when a " I" occurs at point Q. This can be derived from the 
limiter of a valve receiver, as in Fig 3, or from the age li.ne 
of an fm modified a.m. radiotelephone. 

An easy answer for modified pmr base stations is a spare 
contact on the squelch relay. S-meters, where fitted, are also a 
p romising location for the stop-scan signal. The constructor's 
ingenuity is necessary to place the collector of TR4 at earth 
potential on receipt of a carrier. 

T he circuits in Fig 3 serve as suggestions for providing 
· the required condition. RV I is used to adjust the stop-scan 

• 8 Lock Close, Debenham, Suffolk IPl4 6RS. 
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-------Approx 1 second ------

0 _J LI 

Output 
IC2 

Fig 1. Waveforms to be found during o peration o f channel 
scanner 

point to that o f the squelch threshold. Stop-scan and squelch 
thus occur at the same level of received carrier. 

As can be seen from Fig 2, fLP IO will light when the scan 
is halted by a signal. The 25µF capacitor provides a short 
"tail" before scanning recommences. 

Channel counter 
For each of the channels requi red to be scanned, a positive 
potentia l is needed to diode switch the correct crystal into 
the oscillator. 

The SN7490 integrated circuit divides a stream of pulses by 
10, but gives this as bed (binary coded decimal) in a 1-2-4-8 
format; hence the use of the SN7442 bed-to -decimal decoder. 
Problems a rise here because, as Truth table 2 shows, a "O" 
travels along the decimal outputs, not a " I ". 

To invert this condition 3 x SN7400 quad two-input NANO 

gates a re used as inverters. (There arc several other combina­
tions of chips that would suffice, as it is merely a matter of 
availability.) 

Hold and miss 
Ten three-position miniature toggle switches were used for 
the hold, run and miss functions. Normally one contact is 
made, the other being open circuit. Moving the toggle to 
one side makes both, to the other breaks both. 

The SN7442 bed-decimal decoder is intended to drive n ixie 
tubes direct, each output having an open collector (no built-in 
load resistor). When a channel is selected for hold, Sna is 
closed, connecting the correspond ing open-circuit collector 
in parallel with TR4. T he scan p roceeds normally until 
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8N7410 decade counter 
Input 

PUIHNO 
Output 

DCBA 
0 0 0 0 0 
1 0 0 0 1 
2 0 0 1 0 
3 0 0 1 1 
4 0 1 0 0 
5 0 1 0 1 
8 0 1 1 0 
7 0 1 1 1 
8 1 0 0 0 
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T ruth table Z 

IL P8 

SN7442 BCD·declmal decoder 
Inputs 

DCBA 0 1 
Outputs 

2 :l 4 5 • 7 8 9 
0 0 0 0 0 1 1 1 1 1 1 1 1 1 
0 0 0 1 1 0 1 1 1 1 1 1 1 1 
0 0 1 0 1 1 0 1 1 1 1 1 1 1 
0 0 1 1 1 1 1 0 1 1 1 1 1 1 
0 1 0 0 1 1 1 1 0 1 1 1 1 1 
0 1 0 1 1 1 1 1 1 0 1 1 1 1 
0 1 1 0 1 1 1 1 1 1 0 1 1 1 
0 1 1 1 1 1 1 1 1 1 1 0 1 1 
1 0 0 0 1 1 1 1 1 1 1 1 0 1 
1 0 0 1 1 1 1 1 1 1 1 1 1 0 
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channel n is reached. The selected output transistor in 1he 
ic now conducts and holds the collector of TR4 permanently 
to ground, thus stopping the clock. 

To miss a channel, Snb is opened so that "l "s appearing at 
the outputs of !Cs 3, 4 and 5 may no longer reach their 
respective crystals. A two-fold action occurs: (I) no local 
oscilla tor drive is applied to 1he receiver on that channel; and 
(2) lamp n does not light as the unit scans through that 
position. 

Skip 
[f the un.it locks onto a channel, but the operator wishes to 
move on, a press of the skip switch allows the clock to 
recommence operation by momentarily shorting the stop­
scan signal. 

Display 
Ten miniature lamps plus driver transistors are used. LEDs 
may be preferable but were not used due to non-availability 
a t the t ime of construction. Channels 5, 6 and 7 in the proto· 
type had lamps of a different colour to signify repeater 
output frequencies. TRs 5-14 are not !n any way critical as 
long as they have an Iemax of greater than the lamp's current. 

Local oscillator 
Fig 4 shows the simple RC circuit used to drive a Redifon 
valve base station with receive crystals at 8·5MHz. T his 
circuit has been tried to 25MHz, but it is suggested that 
constructors who use higher frequency crystals duplicate 
the lo in their present receivers. ft may be found that high­
frequency crystals in this particular circuit requi re the 
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Fig 4. Local oaelllator circuit aultable for crystals in the 
4-25MHz range 
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Fig 5. Us ing channel scann er w i t h other transce ivers 

trimmers TC 0- 9 connec1cd in series rather than in parallel 
for operation on 1he correct frequency. fn general. parallel 
resonance uni1s designed for working in10 JOpF sho uld be 
used. 

Users of "'black boxes·· are especia lly recommended to 
duplica te their present lo circui ts. as otherwise the resultant 
frequency shift could be into lerable. Fig 5 shows how this can 
be achieved with oscilla tors 1hat do no1 have one side of the 
crystal earthed. 

Further possibilities 
The de levels to the crystal bank could be sent to the transmit 
crystals by another 10 3 ·9kP. resistors fro m ICs 3, 4 and 5. 
To reduce spurious responses and emissions. it would be as 
well to arrange for the oscillator supplies to be switched 
between receive and transmit. In practice, however, it has 
been found that having to match the transmit channel switch 
to the receive frequency presents no serious inconvenience. 
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NEW PRODUCTS 

Daystrom-Schlumberger multimeter 
The latest addition to the range of drop-proofed multimctcrs 
is the 1ype 666 dcsigncJ particularly for scmit:onductor 
circui t tro ublcshoo1ing. It has a IOM!l input impedance a nd 
special ohms ranges. Like o ther models in 1he series the 666 is 
guaranteed 10 withsland a drop of 5ft, a feature which could 
be invaluable in field use. The instrumc nls use plug-in circuit 
boards and can be calibra1ed wi1hout removing lhc instru­
ment from i1s case. O ther features include a single range 
switch. self-sto ring h;:inJlc. cxtcrna lly replaceable fuse. 
1cmpcraturc compensatio n and Jiodc protected mechanism. 
Dimensions arc 7in by Sin by 2~ in with a " eighl (including 
ballcrics) o r kss lhan 2lb. 

Prices r;rngc from £33 upwards wi1 h immediate ddhcry. 
and fun her details can be obtained l'rom Roger Pocock. 
Days1rom-Schlumbcrgcr. Bris1ol Ro·<td. G louccs1cr GL2 
6EE. 

Holdings rf clipper 
Holdings Ltd announce the la1cst vers ion o f their rl' clipper 
with improved layout and incorporating a glass fibre circuit 
board. This model has bee n available on the cxpo r1 market 
a nd can now be purchased in the UK. Like its predecessor 
1he unii operates on receive a nd 1ransmil and docs not 
require any circuit changes. only ad.di1io n<1l leads 10 the 
vfo socket. The price of the unit is £48.40. inc VAT. and 
special prices arc avai lable for c lippers purchased with the 
FTIOJ o r FL2100. Further detai ls arc avai lable from Hold­
ings Ltd, 39/4 1 Mincing Lane, Blackburn BB2 2AF. 

A clipper of this type has been supplied to the RSGB for 
review and ii is hoped that a full report will be published 
in an early issue. 
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RECENTLY the 25-ycar-old-plus receiver 1 have been 
using for hf cw operation (not having yet joined those 

who believe that cw and hf arc "outmoded") gave a few 
crackles and the signal output dropped by umpteen decibels. 

Some relatively simple checks showed that no ht was 
reaching the anode of one of the i.f. stages and that there 
must be a break in the ift primary. It was not difficult to take 
out the ift. remove the screening can and uncover an interest­
ing example of ''green spot" corrosion of the type that can 
occur in windings at positive potential due to electrolytic 
action if any "pin holes" exist in enamelled-copper wire. By 
good chance the break was not in the winding proper but in 
the lead-in wire and could readily be repaired, the ifl replaced 
and the 14M Hz band once again revealed in all its glory 
(incidentally. from where on earth docs the idea spring that 
all operation on hf is nothing but a dog-fight?). 

Well, you a re probably saying. sec what happens if you 
insist on using old equipment built before the days of 
effective tropicalization and 10,000-hour mean-time-betwccn­
failures. 

Umph, yes, perhaps. But arc you so sure that when finally 
some fault docs occur in your all-solid-state 1975 model with 
digital read-out and full frequency synthesis. with all those 
multitude of components on printed-circuit boards. you will 
be able to get it back in trim in an hour or two ? 

1 have been reading a very interesting a rticle on this 
subject by A. M. M. Aabad of Radio Bangladesh ("Use of 
electronic equipment in developing countries" ABU 
Technical Review, July 1974). He points out that many 
difficulties arc experienced in such countries because. 
despite all the accumulated knowledge about tropicalization 
of components, the subject is still not given the importance 
it deserves. particularly in consumer goods: tropical heat. 
humidity, dust and insects soon show up these deficiencies. 

But there is another factor: the more modem the design. 
the more headaches for users in countries such as Bangladesh. 
He writes: "In the latest state-of-the-art, miniaturization and 
the use of multiple-function component blocks have become 
the order of the da)'. The poorly tropicalizcd printed circuits 
give constant trouble. The modules and plug-in units 
cannot be replaced quickly . .. The high voltage components 
have abnormally short life-punctures in transformers and 
capacitors are not uncommon. The variable-type carbon 
components are affected by moisture. The push-button 
switches are affected by dust. The springs arc affected by rust. 
heat and hunlidity ... rubber components have a very short 
life. Oxidation is another enemy. Carbon resistors are gener­
ally unsuitable. Gadgetry in circuits invites maintenance 
problems. Delicate mechanical systems cannot stand rough 
handling. With !he obsolescence of receiving tube circuits, 
the attendant failure rates have decreased; but the local 
faults in the semiconductor circuits have not been entirely 
overcome. 

" While purchasing electronic equipment it is necessary to 
bear in mind considerations that may not be applicable to 
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users in advanced countries. One aspect is the interchange­
ability of parts ... replacement of valves and transistors 
with substitutes is a problem ... manufacturers should issue 
more detailed instruction books and servicing manuals. 

"Newly-ordered equipment fails lo operate on initial 
testing ... equipment may not be suitable for use on power 
supplies having frequency fluctuations, low voltages and 
frequent interruptions .. . semi-skilled personnel may un­
intentionally tinker with knobs, controls and circuitry ... 
The designer should be aware of all such practica1 aspects 
and incorporate safeguards to the extent that is economically 
and technically p ossible." 

Now admittedly most readers will be using equipment under 
much less exacting conditions than those found in Bang­
ladesh. But the conditions under which amateur equipment 
is operated do at least have some points in common with those 
which give rise to the type of problems that A. Aabad had in 
mind. They arc often very different from the air-conditioned, 
1cmpcrawre-con1rollcd environments, supported by skilled 
maintenance personnel and stores, that professional users 
expect and for which advanced equipment is often designed. 
The home repairer usually has to make do with a lot less 
test equipment than, for example, the £20,000-worth carried 
by the IBA mobile maintenance teams! 

All this is not 10 condemn modem techniques or modern 
equipment. But looking at some of the advertisements for 
what might be 1ermed "semi-professional" equipment (ie 
often highly complex equipment but built 10 consumer-type 
standards), one must sometimes wonder if anyone has really 
thought out how it is going to be kept going as long as my 
creaking, but easily repairable, HQ129X! But then perhaps I 
am being old-fashioned in expecting that equipment should 
have long life. 

Path deviations, one-way propagation, hf tropo and 
LDEs 
Thoughtful and interesting comments continue to arrive on 
the question of signals arriving off the great circle path, one­
way propagation and tropo on 28MHz. There is just not 
space to do full justice to them this month although I take the 
opportunity of acknowledging information from Dr Jurgen 
Rottger, DJ3KR; Martin Harrison, G3USF; George 
Benbow, G3HB; J. K. Todd, G2KV; Ted Cook, ZS6BT, and 
George Sassoon. G3JZK. 

So just a few brief snippets. 
DJ3KR sends a long a reprint of a formidable paper he 

presented at a 1972 conference of "AGARD" (NATO 
advisory group for aerospace research and development) on 
"Some effects of atmospheric gravity waves observed on a 
transequatorial radio path" and mentions that he hopes to 
publish an amateur-orientated paper on this material soon 
in CQ·DL. His paper includes the results of many observa­
tions made at the Max-Planck institute of signals on about 
14 and I 7MHz arriving from Tsumeb in South-west Africa. 
These show deviations of up to ± 50° from the almost true 
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north-south great circle 7,915km path due to irregularities of 
equatorial spread-F, with side reflections and side scattering 
due to ionospheric disturbances in the equatorial ionosphere 
travelling from west to east in the equatorial zone. 

So here again, it seems to me, as in the New Zealand case 
one encounters the influence of equatorial spread-F and 
possibly chordal hop forms of transequatorial propagation, 
resulting in some very pronounced directional fluctuations. 

DJ3K.R commenting on the notes in the July TT writes: 
.. Concerning one-way propagation, I certainly agree with 
G6CJ's interpretation on the different signal-to-noise ratio at 
both terminals of the radio path as being the cause of quasi 
one-way 'reception' (not propagation). However, short 
periodic fluctuations (some seconds up to minutes) of signal 
strength may be out of phase (provided proper conditions are 
existent) at the terminals due to polarization fading which, 
incidentally, is the Faraday effect. Herc the earth's magnetic 
field indeed plays a role. However. it should be mentioned 
that not the ions, as suggested by G3UML, but the electrons 
in the ionosphere influence hf propagation, in spite of the 
fact that the ionosphere consists of ions and electrons which 
couple in a complicated manner." 

Professor Martin Harrison, G3USF, was surprised to find 
io TT reference to his tropo reception at Keele of 28MH z 
signals from the GB3SX beacon. He provides background 
information on how he distinguishes this from scatter propa­
gation (which he considers is insufficiently exploited on 
28MHz by amateurs), mentioning that from his good loca­
tion (650ft asl) when tropo conditions exist he can also hear 
G4JZ, Birdlip, Glos, and other stations up to around the 
Preston/Blackburn area. 

Generally he believes that we have all become a little 
b.:mused by the neat diagrams of hf propagation when in 
fact there will normally be many different propagation modes 
involved. Because of this it might almost be an exception 
rather than a rule that signals from A to B should take 
exactly the same pllth as from B to A , without looking for 
new, sophisticated explanations. 

On the subject of hf tropo, I recently came across a pre­
war reference by Dennis Heightman, G6DH, suggesting that 
the effects of tropo could be observed even on 3·5M Hz and 
possibly on medium-wave signals ! 

On the entirely different subject of LDES (long delay echoes) 
George Sassoon, G3JZK, has recently published a paper in 
Space/fight (Vol 16, pp 258-264, July 1974) called " A corre­
lation of long-delay radio echoes and the moon's orbit". In 
this paper he traces a statistically-significant tendency for 
such echoes to be heard when the trailing moon-equilateral 
position is above the observer's horizon. The significance of 
the equilateral position is that this is where a spacecraft 
could be parked without using up fuel. Personally I am not 
drawn to the theory that LDES represent an attempt by extra­
terrestrial beings to make known to us their presence. But for 
those who arc (and indeed for others concerned with long 
delay echoes) the informaiion presented by G3JZK should be 
of interest. 

Mini tone-burst oscillator 
Alf Green, G4ABB, mentions that a number of people have 
shown interest in the tone-burst oscillator he uses with a Trio 
TR2200. As shown in Fig I , this uses a National Semi­
conductor NE555 timer ic wired for astable operation; an 
unusual feature being the use of a timing network on · the 
reset pin (pin 4) to provide the half-second tone period. 
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Fig 1. G4ABB's mini tone-burst oscillator 

His complete unit was built on a small piece of circuit 
board using an eight-pin dual-in-line version of the 555 with 
miniaiure components; the overall size is only I by 0·6 by 
0·5in. The zener regulator was found necessary to allow for 
battery fluctuations and he achieves a drift of 3Hz over a 
supply range of 9 to I 5Y. The circuit, he suggests, is far more 
stable than the usual system based on 7400 or 7413 devices, 
particularly with regard to temperature. 

The constant drain of 30mA (at J2V) is unimportant with 
the TR2200 which takes 450mA on transmit, but with smaller 
hand-held equipment it might prove advisable to use a series 
transistor in the supply line to give the 0·5s gating. 

Blue Tack and printer's rules 
From Walier G . Borland. G3NXM, comes an idea for 
simplifying the mounting of printed circuit boards or copper­
sided Vcroboard in metal boxes. He writes: 

''The usual way of mounting these is to drill the board and 
case and bolt it on. using spacers so that the copper does not 
come into contact with the box. A much simpler way is to 
stick the board onto the metal box using Blue Tack, a 
plasticine type of material made by Bostick and sold by most 
large stationers. lt holds the board firmly in place. has 
excellent insulating properties so there is no contact between 
the board and box. and is easily removable. One can use the 
Blue Tack over and over again. The essential point, as the 
directions state, is to work the material in the hand for a few 
minutes before use or it will not stick. 

··r have also used it for sticking a potentiometer on to the 
back of a meter and afterwards removing it. My family also 
use it for sticking pictures etc on walls, and when they are 
removed normally no marks are left. although it is not ad­
visable to use it on wallpaper as it may lift the surface on 
removal depending on the softness of the paper. It works fine 
with paper of a similar quality to writing paper. I believe it 
can also be used for cleaning wallpaper in the same way as 
with ·sooty City'." 

I was interested to receive this suggestion as it happened 
that I had already purloined from the family a piece of what 
is obviously the same material and had been finding it useful 
for some repair jobs. The material must be quite old yet it 
st ill seems to retain good adhesion. 

Harold Chorley, G5YH, mentions that he is one of the 
few(?) amateurs left who likes to make his own gear and in 
view of the difficulty of buying components specifically for 
amateur purposes finds the situation almost like that of the 
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'twenties when it was a matter of do it yourself or do without. 
Recently he wanted to wind a coil at six turns per inch. N o 

former, but this can be made. But how to cut grooves on the 
ribs at six to the inch? 

His answer: a printer"s rule. These can be fairly easily got 
(he uses a Chesterman No 4760). T his gives dimensions in 
··ems" (the traditional printing measure based on the width 
of a letter M) in 12, 10. 8. 6 and 5-point sizes. Remembering 
that 72 points make an inch, the rule provides a useful series 
of those fractions o f an inch that cannot readily be taken from 
a conventional rule : 

12pt 
!Opt 
8pt 
6pt 
Spt 

!in 
tin (as near as may be) 
lin 

• .L-
12m 

hin (again as near as may be). 

Incidentally if you are wondering how a ll these sizes are 
accommodated on the same printer's rule, GSYH says there 
are two double and one single (8pt) scales on the rule occu­
pying three edges, the fourth edge is in inches. 

A third hint comes, via QST's Hims and Kinks (July 1974), 
from W. H. Moody, WA2RKU, who suggests tbat excellent 
results in drilling copper-plated printed-circuit boards may 
be achieved using dentists' burr-drills. He says that for 
general integrated-circuit, transistor and component work a 
"No 2 burr" is ideal although I do not know if this is an 
interna tional or USA-only classification. The burrs outlast 
many regular drills and are sa id to be practically inde­
structable. 

Integrated noise suppression 
The notes in the August TT on noise limiters and noise 
blankers has prompted Jo hn Haydon. G3BLP, to draw 
a11ention to a technique which is used in the Philips car 

AF 
input ~ 

15 

14 
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Puls" Cu l -oil d urat ion 
t 1m~.c 1rcu1t c1r-cu1 t 

radio type RN712 to improve vhf/fm reception. while the 
same system can also be realized with the help of a Philips/ 
Mullard special-purpose integrated circuit type TDAIOOI. 

Basically the RN712 has a filter after the fm discriminator 
which separates the audio signal into two parts: that above 
53kHz and that below 53kHz. The spectrum below 53kHz 
represents the full stereo signal and goes normally into the af 
stages but subject to a delay of a few milliseconds. The high 
frequency components above 53kHz are fed via a shaping 
circuit a nd provide a trigger for a monostable which pro­
duces initially 40ns pulses to operate a gate in the audio 
amplifier chain. A further noise pulse can increase the length 
of the monostable blanking p ulse although a limit is set so 
that in conditions of very severe interference the suppression 
will in effect be taken o ut of circuil. A feature of the circuit 
is the way in which the time constants are arranged to main­
tain the audio levels in the circuits after gating so that no 
discontinuities appear in the waveform. G38LP reports that 
the circuit used in the RN712 is certainly effective when used 
in a vehicle which itself is adequately suppressed but has to 
cope with other vehicles on the road which are not! 

Fig 2 shows the various functions of the TDAIOOI which is 
connected between the ratio detector and audio amplifier for 
mono operation. or between the ratio detector and stereo 
decoder for stereo operation. The circuit consists o f a high­
pass tilter for separating the interference from the audio 
signal. a controlled amplifier and a one-shot circuit for 
generating gating pulses. During bursts of inte rference the af 
signal. delayed by a low-pass filter, is interrupted by the 
gating pulses, thus keeping a constant output level. A 19kHz 
tilter sustains the stereo pilot tone during suppression and a 
built-in integrating network controls the amplification so 
that the receiver remains operative even during continuous 
interference. The performance data suggest that the maxi­
mum residual gate pulse in the output signal is lmV (peak-to­
peak) ; maximum af input signal I ·5V. 

It would seem to me that such a system would be o f con­
siderable interest for mobile operation or where no very 
sharp i.f. filters arc used in the receiver which would distort 
the noise pulses. 
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Fig 2. How the TDA100t noise suppression integrated circuit is used t o provide effective noise reduction on vhf/fm car radio 
reception 
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Fig 3. Third-method ssb generator using digital phase shifting and integrated-circuit balanced modulators (A de Muljnkc) 

Third-method ssb generator 
The concept of digital techniques in conjunction with third­
method ssb generation has been mentioned several times in 
IT, including a recent reference to the generator developed by 
A. J . Turner. G3UFP (Wireless World September 1973). The 
advantages are that one can generate ssb without either an 
ssb filter or critical phasing-type component values. An ssb 
generator of this tyj)e, again using SN7473 devices as digita l 
90° phase-shifters by using a clock frequency or 4/appears in 
PAOSE's Ref/ecties (July 1974) from A. de Muijnkc of 
Utrecht. He uses four TBAl20 tcs as the four balanced 
modulators, and Fig 3 shows his generator which is complete 
except for the clock inputs or 7,200Hz to provide the 1,800 af 
tone, and the vfo up to 20MHz (ie 14MHz vfo input to give 
3·5MHz output). GJUFP in his article suggested that I OM Hz 
represented about maximum for the SN7473, but presumably 
the Dutch experimenter finds them usable up to twice this 
figure. 

Those cleaning solvents 
Ln the August IT some cautionary notes were included on 
the need to take care when handling and using cleaning 
solvents, based on an article in Electronics Design. At the 
time I felt the original article presented a pretty horrific 
account of the dangers that can lurk in some of these chemi­
cals. So it is worth noting that recent correspondence in 
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Electronics Design indicates that some of the tabulated 
information i.n the original art icle (not reproduced in IT) 
under rather than over-estimated the dangers. 

Alan Whitmore, BRS32669. noted the comments on the 
dangers of phosgene when etc. trichlorethylene etc is heated. 
He writes : "May I add to this warning? The smoking of a 
pipe or cigarette over some of these solvents is an excellent 
method of producing phosgene right under one's nose: noi to 
mention the fact that most smokers inhale, taking this lethal 
gas straight into the lungs. Too many amateurs seem always 
to have a 'weed' hanging from the corner of the mouth while 
working on the rig!' ' 

Front end for G3XGP frequency meter 
Last year in Radio Com11111nicatio11 (June 1973 with additional 
notes in the December issue). W. H . Bond, G3XGP. des­
cribed a compact digital frequency meter for use between de 
:i.nd 30MHz. Phil Lund, G4ADC. has constructed the meter 
o n Vcroboard and finds t hat it operates satisfactorily. How­
ever. he has developed an alternative front end comprising 
the input amplifier and Schmitt trigger which he has used for 
several months: Fig 4. 

He suggests that this circuit is simple a nd easily constructed 
on Vcroboard and is based on a readily available ttl inte­
grated circuit Schmitt trigger (type SN7413) although since 
these devices are nominally rated for a maximum frequency 
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of IOMHz it will be necessary to select a device having suit­
able high frequency performance: in his case the second 
device tried was found to perform to over 30MHz. Again the 
input transistor is no t critical but should clearly be a type 
that will operate to over 30M Hz. By choosing a pop device in 
the circuit configuration shown, the correct quiescent voltage 
is provided for the input of the SN7413. The second half of 
the 7413 device is used as an inverter in order to avoid a 
reading of " I'" with no signal. Output from the SN7413 is a 
square wave just right for feeding into the SN7400 signal 
gate of the meter proper. The potentiometer is adjusted for 
maximum sensitivity consistent with a reading of ··o·· with no 
signal. 

Phase lock indicator 
Mike Adams, G3ZLQ. in developing a heterodyne phase 
locked loop system for 70MHz found that a frequent prob­
lem was to determine if the loop really was in lock or not; 
not a simple matter unless it has a specific indicator system. 
Since his pll used an exclusive-OR phase comparator using 
ttl logic devices. he found it was a simple matter to use a 
D-type bistable device as a lock detector as shown in Fig 5. 

1!2 7474 

2 0 
3 

+12V 

ov 

Fig 5. G3ZLQ phase-lock Indicator sy stem which detects a 
beat frequency output 
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Fig 4. The alternat iv e front-end 
used by G4ADC In conjunction 
with the G3XGP digital fre­
quency meter described in 
" Radio Communication" in 

June 1973 

In this fl and f2 arc the two frequencies for which it is 
needed to know the phase relationship. When they are in 
phase, that is to say the loop is in lock. the output of the 
D-type bistable will be a steady I or 0. On the other hand 
when the loop is unlocked the output will be the beat fre­
quency of the two signals; this beat frequency can be rectified 
and used to drive the indicator as shown. When the loop 
is in lock the lamp will be "on". 

GJZLQ warns that the circuit is not entirely foolproof, 
since loss of fl or f2 will cause the beat to disappear and 
so cause a false indication, but this, if it was felt to be a 
real problem, could be overcome with extra rectifiers and 
gating. 

EDITOR'S NOTE 
W e regret that because of our draughtsman's tem· 
porary absence due to sickness, certain Technical Topics 
Items have had to be held over until diagrams have 

been drawn 

The RSGB News Bulletin Service 
The RSGB News Bulletin, callslgn GB2RS, Is broadcast every 
Sunday morning. This bulletin can be received on either vhf or hf, 
which gives almost complete coverage of the British Isles. It keeps 
radio amateurs up-to-date about happenings In the world of 
amateur radio and gives Information on coming events, supple­
menting and bridging the gap between successive Issues of 
Radio Commun/cal/on. 

Time 

0930 
1000 

1015 

1030 

1045 

1100 

1130 
1200 

Frequency 
(MHz) 

3-6 
3·6 

145·8 
145·095 

3·6 
145·8 

3·6 
144·337 
145·8 
145·3 
145·89 
145·095 

3·6 
144·3 

3·6 
3·6 

SCHEDULE 
Location and coverage (hf) or beam 

heading (vhf) of station 
Bromley, Kent (SE England) 
Cheltenham (SW England) 
Aberdeen (NNW) 
Croydon, Surrey (NE) 
Belfast (N. Ireland) 
Bangor, Co Down (N) 
Derby (N. Midlands) 
Weston-super-Mare (NW) 
A berdeen (SW) 
Brierley Hiii (NW) 
Middlesbrough (NW) 
Croydon, Surrey (SW) 
Brldllngton (NE England) 
Brierley Hiii (SW) 
Motherwell (S Central Scotland) 
Aberdeen (NE Scotland) 
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MICROWAVES-1,000MHz and UP--
________________ ___..by DAIN EVANS, G3RPE* 

A 24GHz record 
On 18 August, at the first opportunity after receiving their 
licences to operate in the 24GHz band, G3BNL a nd G3EEZ 
worked the 72km path from Clccvc Hill to Clee Hill on their 
first a1temp1.. Both stations used crystal-controlled equip­
ment employing a septupler from 3·5GHz, the 4mW output 
from which. re~ dishes 16in in diameter. Signal strengths 
were S~. A s1g?1ficant observation made was that the signals 
were s11ll SS w11h I ldB or attenuation in. This means that the 
equipment had adequate reserve to work the 150km neces­
~ary to gain a Microwave Award for the band, with the very 
important proviso c haracteristic of 24GHz operation-that 
it is not raining. 

Dustbin lids as dishes 
Several of the smoothly-rounded type or ordinary domestic 
galvanized iron dustbin lids have been checked and all have 
been found sufficiently accurate paraboloids to make 
efficient dishes at frequencies up to IOGHz at least. Their 
diameters ranged from 18 to 24in. A rule or thumb is that a 
dish should have a diameter exceeding 5i., and preferably 
IO> .• at the frequency of operation. so this size or dish is best 
used above 3 or 6G Hz. There will be some loss in efficiency ir 
used at lower frequencies. 

All ~he lids measured have a relatively long focal length : 
the rauo_o~ rocal ~ength to diameter,// D. was in the range 0·7 
t~ 0·9. :1 his restricts the reed that can be used to relatively 
high g;~in types. an~ the design data for one s uitable t}•pe, the 
pyramidal horn, will be given. 

The characteristics or a particular lid can be determined in 
a number of v.:ays depending on the trouble one is prepared 
to take. The simplest method is to measure the diameter of 
the lid D and the depth at the centre compared with the rim. 
c. The focal length f = D' / 16c, and this value defines the 
approximate position of the feed. The fl D ratio can then be 
calculated, the value of which determines the characteristics 
or the feed required. For the writer's dustbin lid. a standard 
Commission for the New Towns model, D = I 9·0in and 
c "'.' l :S9in. The calculated focal length is 14·2in and the// D 
rauo 1s 0·75. The gain of a dish is given by the value of 
5(D/>.)•. assuming an overall efficiency of 50 per cent: for 
this lid. the gain to be expected ranges from about 26dB at 
5760M Hz to 38dB at 24GHz. the corresponding bcam­
widths being 8° and 2°. 
~ p~ramidal horn feed consists of a length of waveguide 

which 1s flared at one end in one or both directions. The 
dimensions of the aperture as a function of the// D ratio of 
the dish to be illuminated are given in Table I . Dimension A 
dictates by how much the broad face o f the waveguide is 
flared, and dimension B the narrow face. The length L is 
measured from the aperture to the apex of the pyramid 
forme~ by extrapolating back the flared part of the horn. 
T_he d1T?ensio":s are given in terms of wavelengths, the actual 
d1mens1ons being obtained by multiplying the values by the 

• 4 Upper Sales, Chaulden, Hemel H empstead, Hau. 
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TABLE 1 
Dimensions o f a p y ra midal horn feed 

Focal length/diameter o f d ish A/>. BJ>- L/A 
0·70 1 ·43 1 ·07 2·0 
0· 75 1 ·58 ,., 7 2·5 
0·80 1 ·67 1 ·24 2·8 
0·85 1 ·79 1 ·32 3·2 
0 ·90 1 ·90 1 ·40 3·6 
0·95 2·02 1 ·48 4· 1 

The values correspond to an edge Illumination 10dB down on that 
a1 1he ccnlre of 1he dish. 

wavelength in ai r a t the design frequency. For an//D ratio of 
0·75, the values arc A/). = J ·58, 8/), = 1 · 17 and l / i. = 2·5. A 
horn feed for lOGHz. for example, for which I. = l·l81in, 
would therefore have an aperture of I ·86 x I ·38in which 
tapers over a length exceeding 2·9in respectively 10 0·9 x 0·4io 
if waveguide 16 were used. 

More precise measurements of the shapes of the lids 
suggest that they were intended to be spherical rather than 
paraboloidal- dearly the manufacturers did not have this 
application or their wares at the forefront of their minds. A 
more rigorous approach is to determine by how much a lid 
deviates from a paraboloid, as this will set the maximum 
frequency at which ii is efficient. The s implest way of deter­
mining its profile is 10 roughly shape (to fit within about !in) 
a piece of cardboard or hardboard which is placed across a 
diameter. The shape of the lid is transferred using a pencil 
mounted on a suitable spacer, from which the x and y co­
ordinates can be taken at intervals for checking. From 
measurements of the diameter and depth, 1hc focal length f 
can be calculated using the equations given above. F rom the 
relationship x = y=/4/, the shape of the corresponding perfect 
parabola can be obtained. Table 2 gives actual values for a 
lid, and these are compared with a parabola of focal length 
14·2in with all values ror x shifted by 0 ·03in to produce a 
more symmetrical fit. By selecting a slightly different value for 
f. an even belier fit could probably be obtained. 

It can be shown that if the loss in gain due to large scale 
deviations is not to exceed ldB, then the surface ofa reflector 
must not deviate from a true pa raboloid by more than about 
>./15. In the present example, the deviation is 0·03in which, 
if made equal to this fraction of a wavelength, corresponds to 
a maximum operating frequency of about 26G Hz. If used a t 
a higher frequency, the loss would increase significantly; at a 
lower frequency, the loss would be proportionally smaller. 

TABLE 2 
Profile of a typical dustbin lld In Inches compared 

with a parabo la 

Radius 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
9·5 

Depth of lid De pth of para bola Diffe re nce 
0 - 0·03 0·03 
0·02 - 0·01 0·03 
0·06 0·04 0·02 
0·12 0·13 0·01 
0·22 0·25 - 0·03 
0·28 0•41 - 0·03 
0·57 0·60 - 0·03 
0·82 0·82 0 
1~0 1 ~0 0 
1~ 1• o~ 
1-59 1 ·56 0·03 
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Building blocks for the • novice 1313131313131313131313 

1313131313131313131313131313131313131313130013001300131!1000000 by SVEN WEBER, GSA CC* 

Diodes, diodes and diodes - and some experiments 
with them 

(Part 7) 

Constant current devices 
In this part the intention of only talking about diodes has 
been modified with descript ions of circuits l)Sing transistors 
and other semiconductors, a lthough in Part 6. a lmost 
incidentally, a transistor crept into one of the circuit dia­
grams. 

Current sources, as was explained in Part 5, are devices 
that pass a fixed current independent of the voltage or, rather, 
potential difference across them. As with voltage sources. 
they are a concept that can only be realized in a perfect form 
theoretically, but nevertheless they can be made in a practical 
form if one does not insist on their being too good. To start 
with, one can define a figure of .. goodness" for current 
sources, as in Part 6 with voltage sources, but this time it 
would be more convenient to have that expression upside 

d h 
. Zou1 

own, t at IS R uui' so a perfect constant current source 

would have a goodness factor (gf) of aJ . 

It is possible to make a diode that is rated at a certain 
current and which holds that current quite accurately 
independent of the pd across it, within limits. Rather like a 
zcncr diode rated at a certain voltage irrespective of current 
through it. However, as far as the author is aware, diodes 
specifically made for this kind of use have only recently been 
put on the market. Surprisingly, it so happens that ordinary 
semiconductor diodes, biased in the reverse di rection, have 
approximately this property over a limited range of pd. This 
applies particularly to the older gem1anium power types that 
had reverse currents in the milliampere range, rather than 
nanoampcrcs for modem silicon diodes. The reverse leakage 
current of some of these germanium diodes, although heavily 
dependent on temperature, stays more or less constant from 
under half-a-volt pd up to several volts. That is, if the local 

+150V 

~ 

v 
(high Rint 
like VVM) 

Fig 39. Circui t for invest igating constant current curves 

• 132 Murray Road, Ruaby, Warwlc1<5hirc. 
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heating effect of the power being dissipated in them does not 
increase the leakage ctu·rent- and above a certain pd across 
them (which can be found experimenially and which is 
markedly different if one compares any two diodes, even of 
the same sort). this effect becomes very marked if this pd is 
held across them for any length of time. Although these 
diodes obviously were not designed for constant current use 
and will differ widely in their characteristics, the effect can be 
used and is worthwhile investigating. 

The series of AEI germanium power diodes type GJ-M 
would be suitable for this. Normally the reverse currents 

110 

160 

1<0 

4120 

: 
c 
'!!'100 

~ 
~ 00 : 

•• 
•O 

2 0 

0 

'"° 
... 

J.no 
~100 
£ 
: eo 

60 

• O 

20 

, 
fl 

/, ~ 
'/ ~ 

// Jq 

/ ~ 
1/ J !7 

~_,t.~l I/. 

•' 1--. ,.~·....-- -- ,., / './ -'-,~~ . ~'~ ..{. '" JV OJ--6P •" •'' " !/ ./ /9.,i.< .. Two t )'Ol(.o1 GJelM GIOCIU. 

1,./ / 
NOi r olf\crl)OOI" - -
NO 2 • f hc;t c;lcarfy •nown 

/ --
/ Nott now uu e 11rV111- UtUI to~rd• 

I v 0 P\ol'C "".)l\Hl" C:C ot rd g,, ... 01100• --C•trol-gtot hnu t..t(lrlino ot 0"IO•n1 

/ 

{/ 

0 fO 20 JO 40 SO 60 10 00 90 tOO 1'0 
( a ) Rcver-n Wlltooc o c"'Ou dllOCK -, 

I 

- $ 0 110 ( lolntU 01n om1c I I 
0 0 Utdc111r""tt f'ltot1no etl «U I 

' I I 

' I 

:1 
'I/ 

/ I 
/ !/ 

(J,,jeM CNo11 
~ • / 

I / 

GJOM f H 0 2 ) -· 

1 
(b) 

200 

Fig 40. (a) Constant current curves for two randomly chosen 
GJ&Ms on linear p aper. (b) Constant current curves for t he 

same diodes on semi-log paper 
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would increase in the following order: G JSM, GJ3M, 
GJ6M and GJ4M from about IOµA to 2mA at 2s•c. 
although one cannot asswne that a given diode will pass the 
average reference current or even benave this way at all . 
However, take a diode of this series and put it into a circuit 
like Fig 39 and make a graph of diode current at various 
vollages (cg 0·5, I, 2, 3, 5, 8, 10. 15. 20, 30, 40 and 50 and, if a 
high voltage diode is used, 80, 100, and !SOY, applying the 
voltage only for a second or so) on linear or semi-log paper. 
If the diode is a good specimen. and some are not. one can 
expect it to look like Fig 40. I ncidcntally, a couple of points 
about this circuit: the ganged potentiometer is to protect t he 
meter should anything go wrong. and if a GJ4M diode is 
used, the sonrcc must not bt: more than 75Y ( I SOY can be 
lethal). The voltmeter should also be a high resistance model. 
prcforably a vvm. 

' 

l' l--~-tc---+-+-l·-+-1 
! 4+-~~+--+--lf-l-+-t--1\t-+~~-t-~-t--+--+-i-+-++-t-~--l 

~?-t-~~-t----<C--t--t-r-t-t-H~\--~-t---t~t--r-i--t-tH-i~~--t 
,;i ~ '""" .. ' •com...-_..,,\. --+ _ _,__,_+-+-+-+++----t 
~c r1a 1J !~1a!1~~!.,° 1 ............ 

' 4 S 6 1 O , () 10 JO "'0 'SOGO eo :00 200 
Sl' """"k volt~ otto~ a.cot 

Fig 41. Slope resistance against voltage for the two diodes 

Other germanium diodes will have differing currents, but 
the shape of the graph should be the same. Do what was 
done in Parts I and 5: obtain various tangents to the curve, 
measure their slope and draw a graph of the slope values 
compared with voltage to give the ac resistance or impedance : 
which should be constant, more or less, and of a pretty high 
value (Fig 41). The gf will have a maximwn near the mini· 
mum voltage. As was mentioned earlier, the reverse current 
is extremely dependent on temperature and this can be seen 
by applying a pd of several volts across the diode and watch­
ing the current creep up- or even zoom up like a rocket­
due to local heating effects if the voltage is applied for long 
enough. Jn spite of this, the diode has a limited range of the 
right sort of characteristic and can be called a constant 

+ 

Fig 42. CCD using reverse 
biased germaniu m alloy 

transisto r 

Si diode 
(1N4001) 

I Fig 43. CCD using d iode· 
tra n.sistor combination 
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current device (ccd), but unfortunately because of tempera­
ture effects it is not one that can be relied upon. 

So far only reverse-biased germanium diodes have been 
mentioned. It is possible to get a higher impedance, gf and 
reliability by using large silicon a lloyed diodes, or transistors 
and FETS operating under special restraint. A germanium 
transistor with a resistance between base and emitter 
(working on leakage current) is the simplest, but it is again 
sensitive to temperature changes (Fig 42). A circuit with the 
base taken to the junction between a diode and a resistor is 
better, but only works over a narrow range of voltage (Fig 
43). but the current can be set to a convenient figure by R. A 
very good circuit is due to G . Weston (Fig 44) which has a 
gf of at least 50. Probably the easiest circuit is a simple fet 
(Fig 45) where the impedance ranges from 4M!l down to 
IOOk!l with currents of from 10011-A io 5mA respectively, 
but because of the lixed resistance in the source lead the gf 
is not all that good, going down to 15 or thereabouts at 
high voltages. Commercially available CCl>S are of this type, 
incidentally. 

9 

+ 

Current R1 R2 R3 

Set approx 
1mA 47k0 4700 to 56kQ 

2mA 39k0 2200 
then adj· 
usted lo 

5mA 33kll 910 
g ive best 
linearrty 

Fig.«. Weston's ring-of-two ccd circuit 

+ 
(max 25V) 

25kdown 
to 1000 

(typical 100pA 
to 5mA) 

Fig. 45. CCD using let 

But all these models give substantially improved character­
isti<.-s compared with reverse-biased germanium diodes 
except in two respects, that a minimum of some 3 to SY is 
necessary across the circuit to give anything like linearity and 
that the maximum pd is severely limited unless expensive 
transistors are used. But they are all two-terminal devices 
that can be considered as the equivalent of a diode as far as 
constant current is involved. A true ccd needs no more than 
O· l to 0·2Y pd to get up to a full value of impedance, but 
diodes of this sort are not commercially available yet. 

Returning to the fet circuit in Fig 45, do the same with it 
as was done with the germanium diode, plotting a graph of 
current against pd (limit the pd to 25V and the current to 
5mA). The result is shown in Fig 46 for various values of Rs 
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Fig 48. Constant current curves 
for 2N3119 (unselected) fet 
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which determines the currcn1. This shows that over a limited 
range the characte ristics arc far better than the simple d iode, 
although they :ire by no means perfect. But even with this 
somewhat imperfect substitute for a ccd , many circuits can be 
made tha t would be difficult o r impossible without them. For 
ins1ance, one of the uses for it was mentioned last month, 
feeding a 1.cner diode to keep its voltage more constant if the 
source voltage varied. And the zcncr would have a lower 
dissipa tion al the higher range of source voltage as well. In 
fact , it is the best way of gelling a constant voltage, feeding a 
zcncr with a ccd (and the reverse is true as well for cons tant 
curren1) . This is because the input voltage is now deter­
mined by the maximum ccd vo ltage (and maybe d issipation) 
rather than the zcner diode and normal R. dissipa tions. And 
also because variations in V in arc minimized by the eccl so 
that Vin need not be much higher than V d100 • • making cas­
cading zcner d iodes a much more practical proposition. 
Further, the impedance of zener diodes is roughly constant 
over a wide frequency band (or is with the small ones), but 
that of ccos (due to their capacitance and dynamic resis­
tance) fa lls at high frequencies, so a capacitor in para llel 
with the zencr diodes will bring the decoupling of a cascaded 
circuit, as in Fig 47, up to lOOdB a t 200kHz. The decoupling 
of Fig 36 (last month) would be only about 40dB at If, and 
would get progressively worse as the frequency was raised 
unless large diodes were used or large decoupling capacitors 
were strapped across the zener diodes. And, of course, using 
ccos for this kind of decoupling can also be useful in combat­
ing amplifier feedback due to phase shift produced by RC 
networks. This is because they not only shield devices from 
changes in supply voltages but also work the other way 
round by shielding the supply lines from the devices. 

Another use for c cos would be in RC networks, for 
instance in oscillators producing an output determined by 
C and R, like ramp waveforms. Normally the charge curve 
for a capacitance in series with a resistance looks like Fig 48 
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Vref 

CCD1 high¢r 
eur~nt roting 
than CC02 

Fig 47, Cascaded voltage atablllzer using CCDa 

63•/, "' . 
0 
> 

CRs¢eS 

Fig 48. CR charge curve 

and even taking small parts of this waveform, it is still 
p retty non-linear. However, feed the capacitor through a 
ccd and the change is dramatic. With a high impedance ccd, 
the waveform becomes as linear as one likes. Of course, one 
has to be careful not to degrade it by having an ordinary o r 
non-linear resistance in pa ra llel, or a t least if one docs it 
must be several tens of megohms (Fig 49). The frequency of 
oscillation would depend on the current being passed by the 
ccd ( lamps), the capacitor (Cfarads) and the voltage differ­
ence between the top and bottom of the waveform. In a case 
like Fig 49, where the triggering voltage is dependent on 
Vee, this quantity comes into the calculation as weU. lfR.L is 
small compared with the static uni-junction resistance Ru 

2 
and assuming that triggering takes place at 3 x pd across 

the UJct and tha t the minimum voltage the emitter falls to is 

Vee 

Rs 

---~Pulse output 

T 

Fig 41. Linear ramp oscillator using unl•Junctlon and ccd 
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3V, f would be approximately 
I 

{ 
2RuVcc _ J}c 

3(Rs + Ru) 
Last month, almost in passing, waveform clipping was 

mentioned as a use for zener diodes. Unfortunately, if square 
waves are wanted, zencr diodes by themselves leave some­
thing to be dcsfred as their clipping is quite rounded. :But put 
a ccd in circuit and supply it with a few more volts (peak) 
than the zener diode rating and beautiful square waves will 
result at least at low frequencies (Fig 50: the two ccos back 
to back are to cope with ac). 

CCD CCD 

·=:I:· 
CCD CCD 

In out 

(a) {b) 

Fig SO. Wave squarers using CCDs 

Probably the most useful application is as an amplifier load 
resistance- perhaps as an anode, collector or drain load in 
valve, transistor or fet respectively. With any amplifier, if the 
load resistance is Rr., the anode (collector/drain) impedance is 
Ra and the output change in current as against input change 
in voltage is gm, the realizable gain for an output voltage 

across R 1, will be gm{R~~:~n} by proportion, and if 

the impedance of the ccd that is used as a load is reasonable, 
the gain will be much higher than with a normal load resist· 
ance. There is only one drawback: how does one stabilize the 
mean de voltage at the output terminal so that the amplifier 
does not bottom or switch off? The answer is by controlling 
the working point with some negative feedback and an ex· 
ample is given in Fig 51 . If the 10k!1 resistor (R2) that is used 
as a load for TRI is replaced by a ~mA ccd (say, a fet), the 
gain typically goes up from about 75 to 500 (voltage gain). 

;-- -

cco* 
L---

Input 

Vee 10V 

TR2 
BC108 

Output 

(5Vsd by R1) 

Fig 51. Amplifier using a ccd as a load resistance 

Similarly in the common collector mode(and the equiva­
lents), or emitter follower amplifiers. the load can be replaced 
by a ccd. If this is done, the voltage gain can be far closer to 
unity than with a plain resistor and the transistor dissipation 
will go down. This has applications in long-tailed pair or 
differential amplifiers (see Fig 52), and is almost invariably 
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Vee 

Output 

Fig 52. Long-talled pair amplifier using a ccd 

used in a somewhat different !Urm in linear integrated 
circuits that have amplifiers of this type. 

In Part 8: RF characteristics of signal diodes . 

BOOK REVIEW 

THE AR.RL ANTENNA BOOK (13th edition). QST fonnat 
(6iin by 9~ in). 336 pages. copiously illustrated. Obtainable 
from RSGB, 35 Doughty Street. Londo n WCIN 2AE. 
Price £ 1.70 inclusive of postage and packing. 
The general manager of ARRL, John Huntoon, states in the preface 
that the purpose of this volume is "to assemble such of the available 
information on antennas as may be useful to amateurs"; the multi­
tude of aerial types and the immense range of frequencies involved 
make the task no light one. Readers of the previous editions will 
know what a help to understanding and good design this book has 
been, and the present edition represents the most extensive revision 
lhe publication has received In 25 years. 

The earlier chapters still cover the fundamentals of wave propa­
gation and aerial theory, but many supplements have been made In 
the light of new knowledge. The first five chapters deal with the 
principles of aerials and transmission lines, wave propagation and 
its relationship to aerial design, and the performance characteris­
tics of directional aerial systems. A large section describes the use 
of the Smith chart in solving transmission line problems, with 
examples shown in detail. 

Further chapters give complete data on specific designs for 
multlband aerials, 1·8MHz aerials; 3·5 and 7MHz aerials; 14, 21 and 
28MHz aerials-a chapter to each group. A new chapter deals with 
the problem of aerials In a restricted space. VHF and uhf aerials get 
generous and detailed coverage. A notable expansion Is in the 
Information on cubical-quad aerials; and there is an addition in the 
design and construction information on log-periodic aerials. 

Other new chapters deal with measurements, and a most interest­
ing coverage of specialized aerials which are not so familiar to the 
amateur: such as the Beverage, the Sterba array, dlscone, conical 
monopole, fishbone, bobtail curtain, and the multee aerial. 

The remaining chapters deal with the construction of wire aerials, 
rotatable aerials, mobile aerials, and a short one on finding direc­
tions; though the azimuthal maps are centred on points in the USA 
there are explanations and calculations which have a general 
interest. 

No one needs to emphasize the supreme importance of an aerial 
system being well designed to make the best of the individual 
circumstances of the amateur station. A study of this excellent and 
Interesting manual should make this possible and be a sound 
Investment of time and effort. T. P A. 
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Far north with A3J 
As a demonstration of sideband's potency for long-haul, the 
GM3NAS/8FQE/ P expedition to Scotland won plaudits 
from all who lay in wait for it on 144· 17 during August early 
mornings and evenings. Only G4BPY of Walsall worked it 
in every county visited, from Clackmannan to the Island of 
Skye (which is fnverness), but numerous operators as far 
south as Sussex and in London caught it as far north as 
Banff. To allay rumours it is confinned that the expedition 
did not visit Ross & Cromarty (no sites). 

In all , six GM counties were activated to produce 489 
contacts, all on ssb apart from one fm station, and a handful 
of cw. most of which found the expedition's signal level high 
enough to warrant a change from Al to A3J. 

Equipment used: 10-e l fed by 4-00W p.e.p. and SBIOI as 
prime mover. This was estimated to give about 15dB gain 
above that radiated by conventional JOW output stations: if 
the expedition station was less than S3 people wasted their 
time call ing it. Higher power paid off at extreme range (but is 
of course wasted if you are talking to the man on the next 
bill, if we may state the obvious). 

Something which impressed the three operators (G3NAS, 
'NL Y and 8FQE) was the high level of ssb activity in Scot­
land. "Why don't the G and GW men tum their beams north 
more often?" was a persistently heard request. The 'NAS/ 
FQE sortie will no doubt persuade many that it is well 
worth doing so. 

Repeating in VE7 
While visiting Canada in August GM3DXJ was able to 
operate as GM3DXJ/VE7 and to learn what ii is like to 
operate through the three 2m repeaters sited high on the 
mountains around Vancouver. Ranges achieved are 
customarily 100 miles. right down to Seattle in W7. 

Tom Holbert says that operating discipline is impressive. 
There is no ragchewing: once a contact has been established 
it is customary to move to a simplex channel if the other 
s ta tion is within range. If he is not. QSO is maintained by 
short contacts a t intervals of a few minutes. Always, the 
keynote is ·•consideration for others who wish to use the 
repeater". 

Access to VE7 repeaters is by carrier-on: no tone-burst 
is used. but there are safeguards such as "time out". All 
this is on 146- 148: the remainder of the band is dominated 
by fm telephony. 

Progress at GB3VHF 
How best to resolve GB3VHF on its new frequency of 
J 44· J 5MHz? Many ssb users have asked. The transmitter 
at Wrotham is nominally on 144·15 during "space" and 
about I kHz bigher on " mark", when the callsign is being 
sent. When listening to it on an ssb receiver zero-beat the 
carrier: the fsk is then into the passband. 

• Hou1hton-on-thc-Hill, Leicester LE7 911 
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The GB3VHF crystal starts at 4MHz. During the resusci­
tation operations G3COJ built a tripler to 12MHz along 
with a bandpass filter at 12MHz to kill any output ± 4MHz 
(the crystal frequency) away. Power output is 7W and there 
is a 40W pa coming along for installation when G3COJ has 
completed a thorough soak test of both it and its psu. 

Further to the beacon scene, G2FNW high up on the 
Leicestershire wolds reports regular reception of the Dun­
stable Downs GB3DD on 23cm, and notes a marked increase 
in QRK (often to S9) when a rainbelt is approaching, 
followed by a sharp drop as it passes through. Farther north 
GB3DD is good copy with G3EHM on his 700ft ridge near 
Stoke on Trent. 

Mode and code-again 
Of last month's contributors to .. Your Opinion", one at 
least supported the viewpoint consistently sustained here: 
that the vhf man should equip himself to use as many modes 
as possible, and that to exclude any (though some are more 
difficult than o thers, eg rtty, slow-scan, video) is to deny 
oneself converse with a circle of interesting people. 

Ultimately, it is very much a matter of choice- and the 
pursuit of the art of radio conununication provides this in 
profusion. Choice persuades one man to stick to one mode­
maybe to one frequency in the 2m band- but choice impels 
another to spread himself more than this by trying several 
modes on various bands. It all turns on what the individual 
wishes to do; no one can deny him the exercise of his 
choice so long as it is accompanied by a decent s ignal and 
decent manners . 

The same goes for the new licensee's exercise of choice 
when deciding to go all bands (Class A) or vhf only (Class 
B), also aired last month. The following statistics which one 
has deployed when speaking at radio club meetings tell 
their own story: 

Rate of increase of Class A and Class B licences 

Vear 
1969 
1970 
1971 
1972 
1973 
1974 

New Class A licences 
702 
660 
560 
688 
466 

(first five months) 377 

New Class B licences 
519 
780 
750 
870 
614 

595 

Another s tatistic : last month's NFD table listed 93 con­
testants. On the next page a routine 2m contest table listed 
102. plus another 12 listeners. The exercise of preference on 
the British amateur radio scene today should be plain to all. 

The dx clip 
From ZB2BL comes a list of UK stations worked on 4m 
from ZB2VHF on 21, 23 and 24 June as far north as GM 
and G I, totalling 44 contacts and five "gotaways". Jim 
Bruzon checks 4m every weeknight from 1800gmt. 

On the m-s front on 2m G3WSN was busy during the 
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August Pcrseids, and although some of the schedules aborted 
that with SM3BI U gave a complete QSO. Even more reward~ 
ing was a contact with OK!VHK on ssb on 12 August 
believed first G-to-OK on meteor scatter using A3J, with a 
slightly alarming undertone: other G s tations began IC' call 
the OK at random, evidently believing that he was audible 
by tropo! 

For GW3ZTH the Pcrseids produced a good contact with 
DL7QY in Berlin, followed by another on 16 August. On 23 
August 'ZTH and neighbour GW3NJW tried a diversity 
experiment on the DL. There were occasions when one 
could hear the German but not the other. Their regu.lar m-s 
schedule with DL7QY is: GW3ZTH Fridays 2330gmt, 5min 
send and receive periods, with 'ZTH sending first. 
GW3NJW Saturdays 2330gmt using 2min send and receive 
periods, 'NJW transmitting first, all on 144·025MHz, and a 
challenge indeed to any skilled telegraphist listener and weak 
signal winkler. 

How it is in VK3 
During a brief visit to his native England, VK3ZBB was able 
to give us an insight into the metre-wave scene in Victoria, 
where he has been domiciled these past 14 years and enjoying 
every moment, to help supplement what we read in the 
Melbourners' lively journal, The Victuria11 VHF-er. 

Bob Arnold told us that the ult imate in vhf dx from most 
parts of Australia was to work Japan on 50M Hz, a band 
which. though as dead as JOm at the present point in the 
cycle, has a habit of bursting wide open to produce JA con­
tacts in great numbers. lt has been noted consistently that 
6m will open to Japan earlier from Rockhampton up in 
Queensland than its does from Melbourne 1,100 miles to the 
south, maybe because there is a good sea path. Even so, the 
Rockhampton to Tokyo QRB is still over 3,000 miles, 
equivalent to ihe UK-USA path- which goes to show what 
could be done on 50MHz if it were available to British 
amateurs (as indeed it was by limited licence 25 years ago, 
right at the tail of the ! I-year cycle when nothing could be 
done with it ... and anyway television, then imminent, 
clobbered rltar one). 

The Pacific ITU regulat ions that give the Australians the 
SOM Hz band also present them with four megs on 2m, a 
situation which allows room for all modes to spread them­
selves and repeaters to flourish. The popularity of repeaters 
may be attributed to the wide use of fm on 2m, not from any 
particular choice b:.it simply because nearly a ll the surplus 
vehicle radio boxe.s coming on to the surplus market happen 
to use that mode. 

Single sideband is a growth mode on 2m, but the easy way 
in via the Liner 2 has not yet hit Australia: the device costs 
twice the UK price because the import duty on Japanese 
metre-wave gear is so high. 

Another growth area is .. the ultra highs" both on 70cm 
and 23cm. Bob Arnold, favoured with a clear site at 260ft 
asl, can push 23cm rf right over the top of the city and out 
across the sea path to Tasmania, more or less at any time 
irrespective of conditions, with an output of 3W. But it must 
be said that he makes the most of his site's capabilities: 
there is a tilt-over, locally-made tower which carries a ll the 
beams. Grouting it into solid volcanic rock, added 'ZBB, 
was a job he hopes never to have tu face again! 

On the subject of masts and towers, a perennially sensitive 
one in Britain. Bob Arnold tells us that increasing resistance 
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to them is occurring in Victoria, but with the authorities 
holding the radio amateur in proper respect, and given a 
well-argued case, this resistance can generally be reduced to 
a ni l value. 

. .. and in Europe 
Helpful advice for intending radio holidaymakers abroad 
comes from "Four Johnny Johnny", Jack Ward of Barnsley, 
one of the best-known vhf mobileers in the UK, and known 
on the Continent as FOAAV, ONSKJ et al. Recognizing that 
numerous UK men will take Liner 2s across the channel. he 
recommends using the top channel on this box, 144·330MHz. 
Herc replies to CQ calls will be noticed. Lower down they 
will be clobbered by fm repeaters which still have not been 
moved under the new European band plan. "What a sur­
prise to me to find our Continental friends were dragging their 
feet," says Jack Ward. He doubts if the repeater moves will 
be complete before another 12-15 months. 

In France, stations use both the QRA locator system and 
their departemem numbers. A visitor may check which 
departeme111 he is in by observing the last two figures of local 
car number plates. In Belgium the province is given over the 
air (never confuse Luxembourg province in ON with 
Luxembourg, LX, advises .. Johnny Johnny''). 

His many V'ips abroad allow Jack Ward to hear UK 
procedures as at hers hear them: ' 'Pretty good with only the 
odd fellow making himself a nuisance by breaking in during 
a contact, or, when I. gave a directional call to ZN locator, 
getting practically every other zone calling me instead ... 
just misplaced enthusiasm but at the other end it sounds like 
bad manners and bad operating procedure." 

Contest topics 
The RSGB Region I VHF Contest in June brought a bigger­
than-ever entry, reports G2CUZ. Best scores, adds Norman 
Horrocks, were 36 on 70MHz with Gibraltar QSOs enjoyed 
by G3XI M/P and G3XSN/P (others missed out on ZB2VHF 
because they failed to listen out for cw); 37 on 432MHz and 
over 150 on 2m. The new G3SMM Shield goes to popular 
GD2HDZ. who won the single-operator section. The 
Ainsdale Club won the G2CIP Shield as top notchers in the 
multi-operator table, and G4BWG was top of the outside­
the-region participants. 

Winners of the WAB VHF Contest, 1974, were G4ANS 
(multi-operator, with G4CNG) and OSIQQ/A single oper­
ator. All information from G4BFY, WAB Contest Manager. 

A spate of "Seniors" 
To look back to August and a record number of seven Four 
Metres and Down Senior Awards issued in one month is to 
gain the impression that the ssb revolution has simplified 
certificate collecting. The dx is today much easier to work 
than it was a year ago. But getting the cards in remains no 
easier, and many a would-be claimant finds himself stuck 
on a maddening 12 + 55 as the flow of incoming cards 
follows an asymptotic law. 

Getting any kind of " Senior", then, is difficult, some are 
more difficult than others, and probably the hardest of the 
lot is the 4m one by reason of the scattered nature of the 
70MHz population (no Class B men on 4m to fill it out). So 
special plaudits go to G3JYP for earning himself 70MHz 
Senior Award No 17, only the second one to be claimed this 
year (John Reed of Luton got the other last April from 
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G3ZMD). Bill Caps1ick makes light of this success: " ! 
suppose I am pretty well placed for county working. being 
about half way between Lands End and John o' Groats", 
which would be lrue enough if there were plenty of 4m 
activity in the counties surrounding his small town of 
Appleby in Westmorland (Cumbria to county chasing buffs 
from I January next). To most of us he is very much out on a 
limb. which adds lustre to his award. At his valley location 
a J 2-cl stack is at present in use. It gives a lower angle of 
radiation than the 4-cl Yagi and reduces meteor pings that 
carve up distant low-level cw signals- and there have been 
plenty of these: 'JYP submitted 46 cards for cw contacts, 
12 for a.m. and four for ssb. 

Sideband"s proliferation on 4m will case the dx-working 
problem. more cspedally as every operator being a Class A 
lkensce is prepared to employ cw for cross-mode contacts 
when the need :irises. Even on 2m. where plenty of ssb 
act ivity is available to help along the pursuit of 15 plus 60. 
cross-mode capability is still valuable. and was indeed much 
in evidence during the recent G M 3NAS/ P operations in 
N Scotland. For most of the time, though. single-mode 
capability (ie sideband only) will do the trick because there 
is now so mut:h A3J arounJ on 2m. 

What if single-mode capability should be cw only? ll 
has been the wish of G3DAO ever s ince he lirsl came on lo 
2m in September 1970 10 earn the 144MHz Senior Trans­
miuing Award wholly on telegraphy, not allogether a self­
dcnying ordinance. for Peter Cutler. like many operators 
who take A I seriously, prefers the mode to any other. In the 
ensuing four years 2,098 contacts via the fingertips were 
made on 2m in 21 countries and 68 counties from a sea-level 
site on Selsey Bill. Now Senior Certificate No 59 is on his 
wall. 

Another unusual claim was that of Martin Briscoe. who 
in the course of his work travels the length of the kingdom 
and is able to put G(GM. GW)8AOB/P on the 2m air from 
exotica such as Cornwall and Shetland. taking in the summit 
of Ben Nevis on the way.all of which should have been incen· 
live enough for the other fellow to " QSL for sure:· Many 
failed to do so. Others omitted the vital / P from the G(GM, 
GW)8AOB callsign. All came right in the end- and Senior 
Certificate No 60. 

Near neighbours GW3NNF and GW8FOL look like 
rare dx and rare prefixes to distant Continentals, but to get 
to them they are compelled 10 fire through Welsh mountains 
and much of England en route. Now they hold Seniors 
Nos 57 and 63 respectively thanks to penetrative A3J, which 
even earned them auroral contacts in season. To Ray Evans 
G4AGE, in N Derbyshire goes Senior No 58 (he now has 
ssb active on 432·2 as well as 2m), No 61 to G8ATS way 
out in East Anglia and No 62 to Bill Raybould of Dudley, 
most of whose cards were for G8FUI plus a few addressed 
to G4DFE (yes, it is quite in order to submit verifications 
for a former and a current callsigns, so long as the station 
remains in the same place). 

Apropos single-mode attempts to win an FMD Award. 
Ron Winson of Reading set himself the target of securing 
the Standard Certificate within 12 months of being licensed 
as G8HWO and using fm (phase mod) only. He did it in 
eight and gets parchment No 399. He hoped to be the first 
G 8H-to achieve it. but was pipped in a matter of only two 
weeks by G8HPD in Herts, who got hiraself No 398, and by 
G8HSX last February. 
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Microwave operating awards 
A member will be entitled to claim a Four Metres and Down Opera!· 
Ing Certificate for the first contact he makes on any of the five 
microwave bands as follows: 
t 3cm SOOkm or farther 3cm 150km or farther 
9cm 400km or farther t5mm 150km or farther 
6cm 300km or farther 

Claims. supported by a verification card, to GSUM, VHF Awards 
Manager. 

Other standard awards for 2m go to G4ALB (No 395). 
G2CDX (396). GRGMU/P (396A). G8DML/P (397). 

On 4m, certificate No 113 goes to G3CDG/P, won largely 
by consistent operating on the Cotswolds near his home at 
Cheltenham. 

And on microwaves a certilicate to G3VPF/P for his first 
contact beyond 150km on the 3cm band. Esoteric? Not a 
bit : this was Award No 17 in the l OG Hzcategory, and goes 
to confirm once again the significant developments proceed· 
ing in this a rea of amateur ac tivity. 

From the loW came the tirsl 70cm claim to be received by 
the VHF Awards Manager for five months. Fred Parkman 
dug out some cards dating back as far as 1966 and found he 
had more than the needful three plus 20 to earn GSAHF the 
432M Hz Standard Transmilling. He gets No 109. He put in a 
double claim and gets No 400 in the 144MHz Transmitting 
clip. 

Here and there 
A repeater fund to help finance the proposed central Scotland 
repeater (callsign will probably be GB3CS) has been opened 
by the Central Scotland FM Group. Donations large or small 
will be welcome. and should be sent to the treasurer. 
GM8DIJ, at 39 Marionville Rd, Edinburgh. 

Positioning beams on to ssb stations is difficult because 
signals do not stay on long. When using A3J announce your 
location to help the other man gel a fix on you. 

The 1975 RSGB Amateur Radio Callbook, due out at the 
end of this month, c losed for press at the end of August. 
Since then many new callsigns will have been issued: if 
yours is one of them, say where you arc every time you 
send CQ. 

Reiteration in this column about the charms of 70cm as a 
local net band is having effect. Portsmouth/Southampton 
members meet nightly on the band a t 8pm, we are told by 
GSAHF. Four arc equipped for 23cm. Ditto in the 
Keucring/Corby complex: here a talk-link operates regularly 
on 433·2MHz. 

New name. same product: J-Bcam are now Jaybeam 
Limited. with a new address, Moulton Park Industria l 
Estate. Northampton NN3 IQQ (the Q is appropria te). 

What they say 
"Now we are near sunspo1 minima some of the hf dx boys 
might care to take down their quads and tribanders and pu! 
up a similar size of array for 4m (or 2m) for a change and a 
new experience. After all, they can buy a Europa for either 
band to plug into the back of their transceivers!"-G3JYP. 
"Far too many operators spend about 10-15min listening 
on the cw end of 2m and, hearing nothing, either go QRT 
or belt off up to the phone end. To do any good at cw you 
have got to stick at it ... bags of patience"-G3DAO. 
" I support G8CXV's criticism of repeaters (September) •.. a 
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VHF /microwave records 
The following list of believed-current metre-wave records Is 
complied from the records of G3RPE and G5UM. Neither of them 
claims that II ls either wholly up to date or exhaustive: the next "lift" 
may render some of the information redundant overnight. Members 
who may have been responsible for setting up new records are 
therefore Invited to furnish the details, so that appropriate amend­
ments may be made to the list below. 

Band 
<MHz) UK 
SO GSBY-ZSIP, 6.000m. Nov '47 
JO GM3EGW-Zll2VHF, l .430m, II June 

•eJ 
144 G3DAD-LZ2FA, l,350m, 23 Juno 'J4 
432 GD2HDZ-OE2DML, es6m. 13 Oct •n 
1.296 G4BEL-OE20ML, 640m. 20 Jan 'J4 
(GHz) 
2·3 G3LOR·DJ2HF/P, mm. 20 Jan 'J4 
3·4 G3BNL·G3t:EZ/P 98m, 23 April '73 
H G3BNL-G3EEZ/P. 98m, 23 Aprll •73 
10 GW4BRS·GM3DXXJP, IS2m. II Mar 

'74 
21 G3BNL·G3EEZ/P, 4Sm, 12 Nov ·n 
llond 
(MH1) World 
SO LU3EX·JA&FR, 9,200m, 24 Marh '56 
70 GM3EGW·ZB2VHF, 1,430m, lcl June 

'6J 
144 W6NLZ·KH6UK, 2,540m, 8 Jul '6J 
432 WODRL-KIPXE, 1,20Sm. 17 Aug 'JI 
1,296 WA2LTM·W9WCD, nom, 26 Oct '72 
(GH1) 
2·3 W4HHK·WA4HGN/4, 20m. 11 Jul "70 
3·4 W61FE/6-K6HIJ/6, 214m, 18 Jun '70 
5·6 W60Y J/6-K6HIJ/6. 214m, 18 Jun '70 
10 W7JIP/7·W7LHL/7. 2£5m, 31 Julr '60 
21 G3BNL·G3EEZ/P 45m. 12 Nov •n 

Europe 
El2W-XE1PFE. 4,200m, 16 Nov '58 
GM3EGW-ZB2VHF, 1,430m. 11 June '67 

El2W-YU1EXY, 1,367m, 4 July •57 
GD2HDZ-OE20ML. 856m. 13 Oct ·n 
G4BEL·OE20ML. 640m, 20 Jan '74 

G3LOR-DJ2HF/P, 212m, 20 Jan •74 

GW4BRS·GM30XX/P.152m. II Mar •74 

G3BNL-G3EEZ/P. 45m, 12 No• ·n 

E·M·E 

S M7BAE-ZLIAZR, 11.055m. 4 Mar '69 
K2UYH·VK2AMW, 10.ooom, 10 Mar '73 
WBelOM·G3LTF. 5.492m, 27 April '69 

K4RJ0 W6YFK. 2,ooom. 22 Nov ·n 

cheap telephone system, nothing else. As for fm operation 
on fixed frequencies (frequencies, not channels, is what we 
are allocated in the licence), how some users passed the RAE 
I don't know!"-G3RND. 
"For over 150 miles of the 200-mile journey London to mid­
Walcs l am inside the service area of one or other of the 
repeaters. Activity is concentrated, coverage is more com­
plete, and there is always someone to talk to, even at 3am !"­
G8CKT (writing in London FM Group Newsleuer). 
" It is most encouraging lo hear and work an increasing 
number of G4 + three stations in the cw end of 2m; all 
credit 10 them for learning the code and 11si11g it ... I am 
relieved to know 1ha1 there are a few of us left who realize 
there is a mode of communication other than ssb .. -
G3DAO. 
"Apropos 'Now where was I?' discussion in FMD, many 
fixed stations who have a go in 2m and 70cm contests would 
refrain from pulling in a log if they were forced to use a 
QRA Locator map for scoring their con1ac1s. A road map 
is much easier and quicker to use, from past experience··­
G4DBW (ex G8HBA). 

"Surrey Radio Contact Club has moved the club net 
frequency 10 145·35MHz to conform with the new band 
plan"-G4DDY (ex G8GGX), chairman. 

Valediction 
Now, after 8·5 years behind 1he FMD typewriter one feels 
it is time to pass on this job to a younger practitioner of the 
metre-wave art. Few would deny that G3NHE is one of the 
most active, well-informed and well-equipped operators on 
the "427" scene, and one is glad Martin Dann has accepted 
an invitation to take over the reporting of that scene with 
effect from the November issue. Your future contributions to 
him, then, at 49 Windermere Court, North Anston. Sheffield. 
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Repeater frequency 
planning 
by A. H. B. BOWER, G3COJ, and G. M. C. 
STONE, G3FZL 

TH E advent of repeaters in the UK began with the licensing 
of GB3PI on an experimental basis in August 1972. 

Further proposals followed for repeaters in the Bristol 
Channel area (GB3BC). London (GB3LO), Malvern H ills 
and Four Marks (not yet operational) and the RSGB VHF 
Conunittee was asked to suggest frequencies. 

IARU Region I had designated 10 channels, RO 10 R9, 
with the output frequency 600kHz above the input-see 
Table I. GB3PI was already on R6 and the same channel 
was chosen for GB3BC. This was (and is) in the nature of an 
experiment- if two repeaters could co-exist on the same 
frequency (though perhaps with different access tones) 
the number of crysta ls required by users would be reduced. 
If the interference were excessive one of the frequencies 
could be changed. Similar arguments applied 10 the London 
and Malvern Hills schemes for which R7 was suggested. 

More repeater proposals were submilled and ii became 
evident that a comprehensive plan was needed. It was desir­
able for the plan 10 be ahead of events, not behind as the 
band plan had become. A group from the VHF Committee 
consisting of G3COJ. GJJHM. GJNUE and G8AXA had 
worked on the new 2m band plan and helped 10 bring about 
the plan which came into effect in February 1974. and the 
same group, with GJFZL replac ing G3NUE, was asked 10 
look at repeater frequencies. 

This was a much more d ifficult task. With a band plan. 
the requirements in terms of mm.Jes and frequencies available 
are clearly known. With repeaters. a good crystal ball is 
needed 10 tell where interest in them is going to arise. To 
ob1ain an idea of the density of ama1cur activity and hence. 
it was hoped. the likelihood of repea1er proposals. the 
location of all RSGB Affilia1ed Societies (except for overseas 
and non-local ized ones such as BATC) was ploued on a map 
of the UK. This showed an area of maximum density 
running from London through the Midlands 10 the North­
west. It was therefore decided that a plan should have 
maximwn allocation density in this area. falling away 
gradually on either side. 

Moreover, it was necessary to consider how the channels 
should be d istributed in order to minimize intermodulation. 
For example. a receiver in a strong signal area from Channels 
5 and 6 might have difficulty if it were actually trying lo 
receive a signal on Channel 4 or 7. where the third-order 
intermodulation products from C hannels 5 and 6 would be 
generated in the receiver. Both GJHWR and GJZGO have 
wriucn interesting. though unpublished. papers on this 
subject and grateful acknowledgement is made 10 them for 
their work. However, the problem is only likely 10 arise with 

Table 1 . Frequencies of IARU channels 
Channel Input 

RO 145·0MHz 
RI 145·025 
R2 145·050 
R3 145·075 
R4 145·100 

Output 
145·6MHz 
145·625 
145·650 
145·675 
145·700 

Channel Input Output 
RS 145·125MHz 145·725MHz 
R6 145·150 145·750 
R7 145·175 145·775 
RS 145·200 145·800 
R9 145·225 145·825 
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Table 2. 144MHz repeaters 
Proposed or actual allocations 

Channel R2 Bacton (GB3NB)• 
Channel R3 Barnsley (GB3NA)• 

Martlesham (GB3PO)• 
Channel R4 Newquay 

Buxton (Sheffield University) 
Channel RS Belfast 

Birmingham 
Four Marks, Hanis (GB3SN) 

Channel R6 Mynydd Machen (GB3BC) 
Barkway (GB3PI) 
Central Scotland (GB3CS)• 

Channel R7 Crystal Palace (GB3L0) 
Aberdeen 
Malvern Hills (GB3MH) • 
Scottish Highlands (Rannoch) 
Torbay 

•Callslgn provisional and subject lo Home Office approval 

several repeaters in the same or nearby s ites, and before this 
stage is reached it is hoped that they will have spread to 
432MHz or l ,296MHz to take the strain off 144MHz. 

Considering actual frequencies, RO input is 145·0MHz, a 
popular mobile and more general calling channel which is 
unlikely to be used in the UK as a repeater input. RS output 
(145·8MHz) is a widely used net frequency, especially for 
Raynct, and its use as a repeater output might lead to prob­
lems. This leaves eight channels. Rl-7 and R9. Several 

Paper received 

" Back-scatter results from Lindau-I. Observations of 
radio aurora." P. Czechowsky, W. Dieminger and H. 
Kochan, Journal of Atmospheric and Terrestrial Physics. 
1974, 36. 955-966. 

Radio amateurs, and particularly those participating in the RSGB 
Scientific Studies programme, will be interested in this paper which 
was published recently. It summarizes an analysis of auroral signal 
observations, using amateur beacons as signal sources, which has 
been carried out at the Max-Planck Institute at Lindau/Harz. The 
measurements were made at various receiving sites from pen 
recordings of DLOAR, Blelstein (29·0MHz); DLOPR, Garding 
(145·971MHz); and SK4MPI, Borlange (145·96MHz), each of which 
radiates 150W in a northerly direction. 

T he resulls confirm the known relationship between the 
strength of signals, returned with the characteristic flutter from 
auroral scattering cent res located t o the north of both transmitter 
and receiver, and the level of geomagnetic activity. A striking 
example of this Is given In one of the diagrams used to illustrate the 
way that auroral effects decrease In intensity as the signal paths 
progress further south. (A point not mentioned in the text, but 
perhaps worth noting here, is that variations on the northernmost 
path [ SK4MPl-Oslo] bear a remarkable resemblance to the hori­
zontal component of the earth's magnetic field on the accompanying 
magnetogram from Lovl>, Sweden, whereas the paths further south 
tend lo resemble the peaks and troughs defining the vertical 
componenl.) 

At high latitudes the frequency of occurrence of radio aurora has 
been shown elsewhere to reach a peak at quite moderate levels of 
magnetic disturbance, subsequently suffering a decline as the 
activity increases, an effect due to the auroral belt having moved 
further south under those circumstances. In this study, however, 
this effect was not noted, even on the SK4MPl-Oslo path, where a 
steady increase in the number of observations with increasing 
magnetic activity was noted. On the southernmost path considered, 
OLOAR to Lindau, activity became relatively infrequent and only 13 
radio auroral events were recorded In the 10-year period 1963-72, all 
of them at times when the local K Index of geomagnetic activity was 
6 or greater (on a quasi-logarithmic scale running from O to 9). 

As the strong correlation with magnetic disturbances implied a 
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possible plans were produced using Rl-7 with R9 as spare. 
This was subsequently reduced to five to reduce the number 
of crystals users would have to buy, leaving the other 
channels as reserves. Table 2 shows the channels suggested 
for repeaters in action or proposed at the time of writing. 

Repeaters are as yet experimental and it is impossible 
to say how they will develop. Perhaps there will be a national 
network on 144MHz with regional coverage on 432MHz, 
eg in the are of the town. There is also the possibility of 
using 12·5kh.: spacing at a later date. Also some groups are 
developing ideas for linear repeaters-should these be in 
band or crossband '? If the la tter, what bands ? eg 70cm in, 
23cm out, or vice versa. 

In addition to the 2m band repeaters already mentioned, 
three proposals for 70cm in-band fm repeaters have been 
submitted to the RSGB. The first of these to be submitted 
to the H ome Office was that of the Pye group for a repeater 
to be located in Cambridge using the frequencies of 431 ·25 
MHz in and 433·25MHz out. The input conforms to stan­
dards accepted in Germany and Switzerland but the output 
is kept below 433·5MHz to avoid possible interference to 
amateur television. 

The RSGB VHF Committee will do its best to see that 
development occurs in a planned and orderly manner. 
Your comments are invited, especially in respect of new 
developments such as uhf or shf repeaters. 

close connection with the current in the polar E region which 
caused them, an attempt was made to determine the latitude of the 
current maximum at intervals of 30mln using a technique involving 
magnetic data from a chain of observatories situated approximately 
along a north-south line. A plot of these, taken In conjunction with a 
map showing where the aerial polar diagrams of the various trans­
mitter/ receiver pairs intersect the E-reglon at 110km (the average 
height of auroral-E ionization), is shown to offer an explanation for 
apparent discrepan cies In the records where the signal level on one 
path has reached a maximum while on another It has suffered a 
decline. 

Statistics for all the paths show peaks between 1800 and 2000 and 
at 0100 local lime (all times quoted refer to 15°E). A chart, drawn with 
polar co-ordinates on latitude and local time, Is given in the paper. II 
outlines the limes of occurrence on the various paths In greater 
detail and reveals a spi ral construction which has been noted by 
other workers whose works are cited among the references. The gap 
between the two peaks is shown .to vary from between :1.000 and 2200 
on northern paths to between 2200 and 0100 on southern paths. The 
authors point out that the period was too short to be able to estab­
lish any connection with sunspot numbers. 

Although the title refers only to auroral observations two other 
forms of back-scatter are dealt with, using data relating to the 
DLOAR-Llndau path exclusively. Between 1963 and 1968 the domi­
nating mechanism was Es (Sporadlc-E), which showed two peaks 
daily, at 1200 and 1800 local. There was a shallow minimum in the 
number of occurrences at about 1400 and a more-pronounced 
minimum at 0400. The " season" for Es back-scatter Is shown lo 
begin in March, increasing to a maximum in June, which is well­
maintained Into August before declining sharply. A secondary 
peak occurs In December, leaving minima in February and October/ 
November. 

The other form of back-scatter identified was via the F-layer. 
Instances of single-hop propagation were infrequent, confined to 
the autumn and winter months between 16~2200 and 0500--0600. 
However, a two-hop mode was also present during the winter 
months, starting when the critical frequency exceeded 9MHz. It 
involved a reflecting l ayer situated approximately over Uppsala in 
Sweden, and sea.sonal plots of critical frequency of F2 measured at 
the observatory there have a similar form to plots of the frequency 
of occurrence of these two-hop F2 ground-backscattered signals 
recorded at Lindau. 

T he title o f the paper suggests that further analysis of this work 
involving amateur beacons will be forthcoming at a later date, and 
this will be awaited with Interest by all those who have contributed 
observations to the International radio-auroral propagation projects. 

G3LTP 
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IARU Regio11 1 News dated August 1974 lists the names of 
countries in Africa who are members e f ITU. In all 41 are 
noted and it is depressing to see that in only 12 is amateur 
radio sufficiently developed for them to have societies who 
are members of IARU. In view of the important world con­
ference which is to take place in 1979 it is a matter of the 
greatest urgency for amateurs to do all they can to encourage 
the amateur service in the remaining 29. On l he day when the 
votes are counted that cast by the smallest of these territories 
will rate equally with that of the USA, USSR or UK. Much 
good work has been done by our representatives who have 
been present at previous conferences but it is the duty of all 
of us to demonstrate that we can be of use to the communi­
ties in the developing nations. 

Roland Whiting, 5B4WR, secretary of the Cyprus Amateur 
Radfo Society, wishes readers to know that the CARS QSL 
bureau has been transferred to PO Box 1267, Limassol, and 
that the Famagusta address is no longer applicable. 

A letter from ZLIHV has been received in which it is 
pointed out that permission for Scouts to use the microphone 
during JOTA has been granted yearly since 1970 and only 
applies for the duration of that event, and only to those 
stations who have applied to use their stations for the 
Jamboree. 

Dxpeclitions 
Jim Henderson, WB6ZCB, Tom Hawkins, 5WIAR/ 
KH6HDA/WA7LFD, and possibly others will be on the air 
from the Tokelau Is for two months commencing about 15 
October. Jim has already been given the callsign ZM7AH. 
and Tom ZM7AI. During the CQ WW DX contest they may 
use the call ZM7N. All bands 3·5 to 28MHz will be used and 
ZM7AH will use mostly cw, ZM7AI mostly ssb. 

VS5MC made a reconnaissance trip to Spratley Is during 
August but found that the island was already inhabited and 
wisely did not attempt a landing. However. Mamice is still 
interested in putting Spratly on the air and is enquiring from 
ARRL whether Amboyne Cay or Barque Canada Reef 
(both loca ted some 100 miles SE of Spratly) would come 
under the same country heading. 

WA6AHF. WA60EY and KZ5JF arc planning a visit 
to Baja Nuevo ( HKO) to take place late in November. 
Others. including HKOBKX. may accompany them. Both 
c.:w and ssb will be used on all bands 3·5 to 28MHz, and the 
equipment will include Collins 30LI lincars. a triband beam. 
and dipoles for the If bands. The group will probably be on 
the air during the week following the CQ WW DX contest. 

News from overseas 
G8AKA. of Racal, has provided information on Ambrogio 
Fogar. 12NSF/MM, who is sailing around the world in his 

• to Kniabtlow Road, BirminaJwn 817 8QB 
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35ft sloop Surprise. At the end of August he had already 
rounded South Africa on his return journey. The voyage 
started in Italy on 5 November 1973 and has not all been 
smooth- the sloop was capsized by a storm in February, 
holed by a whale in March, and capsized again in May. 
12NSF/ MM operates mainly around 14.125kHz but can also 
work around 21,200kHz. He has a Swan SS200 and Hastier 
mobile aerial and he operates on ssb only. QSOs are restricted 
to important matters onJy, as available fuel for the generator 
is limited. ZLI BAK, who was New Zealand co-ordinator for 
12NSF/ MM, lists some 28 ZL and VK amateurs who helped 
while the ship was in their area. 

A reminder that the Ex-G Radio Club holds nets on Sun­
days at 1900 on 14,347kHz for world wide participants, a 
Pacific net a t 0500 011 Saturdays on the same frequency, and 
an Australian net at 0900 on Wednesdays on 3,650kHz. 
There is also a cw net each Saturday at 1900 on 14,065kHz. 
UK stations are especially invited to participate. Officers of 
the club for 1974-75 are Don Rayner, W3CTR. President; 
L . A. Kelsall. VK2AKV Vice-President, Reg Cherrill 
W3HQO. hon secretary/ treasurer. The UK general secretary 
is F. W. Fletcher, G2FUX. 53 St Ives Park. Ringwood, Hants, 
and the UK awards secretary Lt Cdr H. G. Cunningham, 
GSFG, 235 Station Rd, West Moors, Wimborne. Dorset. 
Membership is open to those who were born (or whose 
parents were born) or naturalized in the UK and arc domi­
ciled abroad. 

G3YKR/ MM is aboard the 33ft yacht Orlando which de­
parted from the UK late in August for the West Indies and 
will return in May 1975. Some operation may take place 
from various islands in the area in the meanwhile. Julian 
favours 14,295 and 14.320kHz and has an HW32A. He has a 
schedule with his QSL manager (G3ZSS) and G3TDM at 
1730 each Sunday on the former frequency. 

G4RZ reports receiving a letter from ZSIJJ- formerly 
G4BIC- who is an active member of RNARS, in which he 
sends his best wishes to all. 

DX news 
There is a new station on the air from Sudan. This is ST2A Y 
(ex·GWJUPK) who will be in Khartoum for 18 months, and 
has been heard on I 4M Hz ssb. 9G I AR has returned to 
Ghana. and John Limsford (who will be remembered as 
XV5AC) is also in 9GI. XT2AK has closed down and may 
move to Mauretania or Niger. George Smith. who is from 
California. is 5T5GS and will be using that call for about 
three years. He has been heard around 14,215kHz at 0500. 
HB9TZ returned to Bamako in early August and has been 
active again as TZ2A around 14.150 and 21.150kHz. QSLs 
for his previous Mali operation between 23 February 1974 
and 27 March 1974 have a ll been despatched by his QSL 
manager HB9AIJ. 

7SL2AO is on the air from Umea (Laen AC), and 7SL2AN 
from Boden (Laen BD) in Sweden during the period August 
to December 1974. The special callsigns commemorate the 
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350th anniversaries of the Kungl Vasterbouens and Kung! 
N orrbottens regiments o f the Swedish Anny. 

A number of callsigns have been used by a pirate station 
who gives his QSL manager as W2AIM; these include 
5X5SL, TY6ATE and 5AILT. W2AIM points out that be 
docs not act as QSL ma nager for anyone. 

Chuck Allen, 9K2DX, has a Kenwood TS-520 and tri-band 
beam and will be in Kuwait for two years. WN3VEX/VQ9 is 
located at Diego Garcia in the Chagos Is a nd will be there 
until February 1975. He has been worked on 21MHz ssb. 

Latest news of activity on N auru Is is that five callsigns are 
active-C21DC, C21NP, C21CT, VK2ZO/C21 and C21NI 
(the club station). C21JL, C21KM and C21NW are being 
used as / MM calls, and C21DX and C21CW have been 
allocated to visiting Japanese dxpeditioners. C21AA and 
C21DR are no longer on the island and have returned to 
Australia. 

On the 50th anniversary o f the first radio transmission 
by the Ita lian state broadcasting compa ny an amateur radio 
s tation will operate from Rome wi th the special prefix and 
call 150RAI. T he station will operate o n all hf bands from 
I to 3 1 October. ln the same period 46 amateurs who arc 
associa ted with RAI will use the special prefix lZ and a 
specia l diploma will be awarded free of charge to European 
stations who contact l50RA1 plus IZ sta tions in at least five 
call areas (non-Europeans need only three). Send QSLs for 
I50RA I and lists of cont~cts for the diploma before 15 Janu­
ary 1975 to ; RAI, PO Boll 6250, Rome, Ita ly. 

K6EC reports that he has a ll the HCSPS logs for 1971 
and 1972 a nd can deal with QSL requests. 

W9ZNY hopes to be jfl Taiwan during October and to 
operate from BV2A. It is understood that the latter now 
has a l4MHz beam. 

Awards 
The WGSA 
fssucd by the Gothenburg A RS for contacts with stations in 
Gothenburg since 31 December 1952. Each contact counts 
one point and European applicants need 10 points: others 
need two. Send QSLs and list of contacts. with five tRcs, to: 
.. WGSA Manager ... GSA, Box 6009, 400 60 Gothenburg 6, 
Sweden. 

T he ZL-74 Award 
For contacting 50 ZL stations during 1974, with at least one 
from each district ZL1- ZL4. No QSLs are required, but 
certified log data and three mes should be sent to ZL2GX. 
152 Lytton Road, Gisbornc, New Zealand. 

The New Zealand Counties Award 
For confirmed contacts with at least 20 ZL count ies. Endorse­
ments arc available for each subsequent 20 up to 100 and a 
special certificate for a ll 112. A check sheet may be obtained 
from ZL2GX for two IRCs. and the award itself costs three 
IRCS. 

The DXCC Award 
G4BAL has received a no te from ARRL pointing out the 
fact that the $3·50 application fee for this award (see July 
MOT A) may be remitted in the form of 20 IRCs by UK 
applicants. The information that the phone DXCC award is 
not to be discontinued was issued in Bulletin No 493 from 
ARRL HQ. This contradicts strong rumours that it was to be 
dropped. 
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17 October 1973 : the last day 5N2ABG K aduna, Nigeria was on 
the air. Eric is holding the guy wire to let down t he trapped 
d ipole p rior to dismantling the H ornet beam for t he f inal ORT 
after approximately 10,000 QS Os in seven years. No w G4DGR 
in Accrington, L anes, using the same KW2000A but only a long 

wire as yet • 

Contests 
T he CQ WW DX Contests 
0000 26 October- 2400 27 Oc1obcr (phone). 
0000 23 November-2400 24 November (cw). 
All bands 1·8 to 28 MHz. Exchanges consist of RS/T plus 
" CQ" zone number (UK is 14). Three points are gained for 
contacts with other continents, and one for contacts with 
one's own. Contacts arc permitted with onc·s own country 
for multiplier purposes only- no QSO points may be claimed 
for these. T he multiplier is the total number of zones and 
DXCC countries contacted on each band added together 
(DXCC and DARC countries lists arc both used). Final 
multi-band scores arc arrived at by multiplying to tal QSO 
points by the tota l of countries and .wncs worked on each 
band added together. There arc three categories of entrant­
(a) Single-opera tor single- or a ll-band. (b) multi-operator 
single-transmillcr (all band), and (c) multi-transmitter 
multi-operator. In (c) several transmi1ters may operate 
s imultaneously but only one signal may be put out on each 
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band. Entrants should use separa te log sheets for each band 
and follow the layout of the official log form with 40 QSOs 
per sheet. Log and summary sheets may be obtained from 
CQ by sending IRCS and a large addressed envelope. A few 
summary and log sheets may be available from GJFKM. 
Logs should be sent to: CQ WW DX Contest Commiuee, 
14 Vanderventer Av. Port Washington, U, NY, 11050, USA. 
Phone logs must be postma rked no later than I December 
and cw logs before 15 January. 

Results of the 1973 CQ WW DX Contests have been received 
and are as follows: 

CW SECTION 
Single-operator, single-tra ns mit ter 

Callslgn Points Band Call sign P oints 
GJMXJ 696,102 All G3RZl/A 179,144 
G3LNS 688,584 All G3JKY 22,700 
GM3CFS 134,429 All GSOI 8,991 
GW3SYL 108,330 All G3UJG 6.090 
GW4COP 104,920 All Gl30QR 182,400 
G2AJB 59,286 All GJKDB 46,371 
G3CWL 880 All G4ALG 11,395 
GSBAU 19,092 28MHz G3KWK 49,312 
G3RUX 16,571 28MHz GM4ASY 2,224 
G3HCT 191,664 21MHz G4BEG 1,848 
G3FXB 238,128 14MHz 

Multi-ope rator, single-transmitte r 
P oints Ca llslgn Points C all sign 

G3RRS 
GW3UCB/P 
(1·8MHz only) 

Callsign 
G3LNS 
GD3MBC 
G3SEM 
GMSBCV 
GM3BCL 
G3JVJ 
G4BMA 
G3JKY 
G2AJB 
G3MWZ 

Ca llsign 
G4ANT 
G3FXB/P 
G3WYX 
G3UBR 
G3RCV 

313,940 G3RCV 63,630 

5,224 

PHONE SECTION 
Single-operator, single-trans mitter 

Points Band Calls lgn Points 
2,tCS,297 All G2BOZ 80,025 

378,834 All GSBAU 73,514 
357,435 All GJHCT 669,987 
248,448 All GWJZOH 196,842 
215,280 All GW4BUC 12,328 
70,300 All G3XYP 153,960 
68,160 All G3KWK 17,340 
36,822 All GMSAXY 5,390 
36,736 All GM3YCB 1,CM 
23,940 All GW3UCB 1,122 

(G3WXS) 

Multi-operator, s ing le-trans m itter 
Points Call s ign 

2,782,483 G3RRS 
2,350,788 G3KMI 
2,231,455 G8J C 
1,534,326 G4BUE 
1,083,576 G3FV A 

Ba nd 
14MHz 
14MHz 
14M HZ 
14MHz 
7MHz 
7MHz 
7MHz 

3·SMHz 
1.SMHz 
1·8MHz 

Band 
28MHz 
28MHz 
21MHz 
21MHz 
21MHz 
14MHz 
14MHz 
14MHz 
1·8MHz 
1·8MHz 

Points 
749,024 
496,620 
451,564 
381,036 
189,376 

Congratulations to certifica1e winners (listed in bold 1ype). 
In 1he cw section G5BAU was world fourth on 28MHz. 
GJHCT world second on 21 M Hz. G3FXB world fourth on 
14M Hz, G l30QR world third on 7MHz. and GJKWK 
world fifth on 3·5M Hz. Readers may be interested to know 
that this is the 10th consecutive year that G3HCT has been 
top European on 2 1MHz and that his 1970 score was a 
European record. He was world top in the 1967 event, and 
has now been world top for two years in the phone section. 
O ther outstanding performances in the phone section were 
those of G3LNS (world seventh all band) and GM3YCB 
(world third on 1 ·8MHz). 
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C02FA 
CTIBN 

DXI AAV 
FetXF 
FHICJ 
FOAVO/ FC 
FVOBHI 

FVOBHK 

GlYKRJMM 
HRISWA 
KXIBCF 

P ztOV 
P OOARM} 
P OOHS 
STIAY 
TZ2A 

WNIVEXIVOI 

XWIFN 
ZB2WZ 
ZFIBR 
ZKI DJ 

584 QSL 8 urt1u 
5T5GS 
5V7PW 
I K2DB 
l lUDC 
I K2DX 
ILI AP 

QTH Corner 
"" VE6AKV, 7612 23rd St SE. Calguy, Al, T2C OV1, Canada. 
1'fa WA9PZU. 5711 W. Brooklyn Pleet, Miiwaukee, Wis. 53216. 
USA. 
15545 SW 99th Av, Miami, Fla, 33t51, USA. 
via F2MO, M. Dor1, Malson Hetdul, &C Sl·Plur•·D lrube. Franco. 
8P .C38, Moroni, Comoro 11. 
via OKSOS. CallJnstr 32, 3000 Hanover, Gotmany. 
via F200, R. Gemetil, Oomelno du Potll 8oeureg1ud t4, Bat 9, 78 
l..• Collo·Sl·Cloud, France. 
vim FSIO. J . Cappez, Domalno Ou Bolt 001 Roches, Bat 80-3-28, 
91 St·Mlchel/Oroe. France. 
via G3ZSS. Easler HHI, ChrJ1tchutch Lene, Llchtleld, Staffs. 
National W eather Setvlee, PO Boe 120, Grand Cayman Is. 
via WB80V, 138 Hutchinson Orlvo, St ClelrJYllle. Ohio, 43950, 
USA. 
via WSPO, 389t Weloel Lane. Hamilton, Ohio, 45015, USA. 

via PVlARM, PO Bo• 19911, 50000 Rtclle, PE. Brull. 

PO Bo.i; 41"2 Kharlourn, Sudan. 
via H89AtJ, Ketl·Mathy111t 6, CH 2540 Gtonchon. SO, Swll:zer· 
lend. 
via W3KT, J. Bleberman, RF0-1 Valley Hiii Rd, Malve1n, Pa. 
19355, USA. 
USAIDJFHWA, APO San Francisco. Cal, 96352, USA. 
via WAOVPK. 2185 Randy A'V, White 8eer Loke, M inn, 55110, USA. 
via W4KA, 104-4 S E .CJrd St, Capo Coral, Fla, 33904. USA. 
vim WAGONV, l.F.Kolth, 857 Athbuty SI, Sen Francl1co. Cal, 
~117, USA. 
PO Box 1267, Llmasso1, Cyprus. 
vln WGKTE, 214 S . Emorald S I, Anoholn1, Ctl, 92804, USA. 
via OJ1AM, Lolsachslr 13-A, BDOO Augsburg 21, Germany. 
via H89XJ, Ottostr 33, CH 8005 Zuorlch, ZH. Swllurland. 
via W3HNt<, Box 14, Norwood, Pa, 10074, USA. 
via W6LV. 6 Hlllvlew Court, Burllngamo, Cal, 94010, USA. 
via 13SCO, M. Scotti, V Roma 31, 34071 Cotmons, GO, Italy. 

RSGB Q SL Bureau, G2M J, Bexle~, K ent, 8R2 l NH. 

Odds and ends 
G4DAA is the callsign of the Channel Contest Group .in 
Sussex. Members include G3FXB, GJMXJ, G3XBN, 
G3ZQW, G4BUE, G 4BVH, G8FMJ, and two enthusiastic 
listeners who have already taken the RAE. Participation is 
anticipated in several major contests. QSLs go to G3ZQW. 

G4CKN would like readers to know that his call is being 
pirated on 14MHzcw by someone who uses the name Tim or 
Reg and location as Stafford. T he Post Office has been in­
formed. 

Band reports 
Conditions on the If bands seem to have begun to improve 
with the approach of the darker evenings. In spite of the low 
level of sunspot activity a great deal or unusual dx has been 
worked on 14MHz and many Pacific stations have been 
logged. King Namygal o f Sikkim has been using his AC3PT 
call on the same band and causing considerable excitement. 

Many thanks to the following for the information listed 
below: G2HKU, G4RZ, G5JL, G6GH, G3GVV, GJNKQ, 
G4COR. BRSs 17567. 17991, 25429, 31301. 33539. 34775, 
ORSs 30694. 31026, As 7056, 8306, 8312. 8428, 8431, 8713 
and Mr Bernard Miller. 

Stations listed in italics were using cw. the rest ssb. 
1·8M Hz. 0300 PY/RO, W2HCW. 
3-SMH z. 0000 PQOARM, PY, VP9HP. 4X4T M. 0400 

ZS6DW. 0500 0A4AHA. 0600 ZB2WZ. ZLs 3FZ, 4 /E. 
2200 TJ/AX. VP9H M, VS6DO, 9HIBB. Z300 E L7F, 
KV4FZ. 

7MHz. 0000 CO, EA9EY, HC, TG, Tl, VU2ZX, ZB2CF, 
Z P. 0100 YN, VP2DM. 0200 C EJAAE, HR4RL, VP9AD, 
XE. 0400 HIBRHM. 0500 CX 2AQ, FOAVG/FC LU, 
XE/TW, YK5CDL, ZB2WZ . 0600 KP4, M JC, Tl , VK, ZL, 
K9KGA/6W8. 0700 VK, 3A2EE. 2000 JAs 2BET, 4G UF, 
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Propagation P redictions 
Conditions on the hf bands are at their best during October and 
November. As we are at present in the declining path of the sunspot 
cycle no real 'improvement will be noticed on 28MHz. Only on 
favourable days, (days with above average F2 M UFs) will traffic be 
possible with South America between 1100 and 1700gmt, and with 
Africa between 0830 and 1630gmt. 

Conditions wil l be much Improved on 21 MHz. Eastern North 
America should be heard during the afternoon but traffi c with 
western North America will only be possible under exceptional 
circumstances. Traffic with Central America, South-East Asia and 
Australia will be much Improved compared with the summer 
months. Occasionally traffic with Japan should again be possible. 
As a rule, dx will be more favourable from Southern Europe than 

-f rom more northerly countries. 
A ll continents should be heard with certainty on 14MHz, but the 

shorter days mean that towards the end of the month the band 
will close from between 2000 and 2t00gmt. Contact with KH6 should 
b e possible on favourable days on 14MHz between 1630and1800gmt. 

The 7MHz band will be the main carrier of dx traffic from two to 
t hree hours before midnight and during the latter half of the night. 
T raffic on this band will always be possible while the larger part of 
path lies In darkness. Conditions for dx on 3·5MHz will as a rule 
be worse than on 7MHz, ii will be Interrupted repeatedly by the dead 
zone during the second half of the night. 

The provisional sunspot number for August 1974 from the Swiss 
Federal Observatory was 33·7 with the l ast week of the month 
displaying little solar activity. The predicted smoothed monthly 
sunspot numbers for December, January (1975) and February are 
25, 24 and 23 respectively. 

14MHz OCTOBER 1974 

USA-East Wl-4 s I : I 
USA · West W6,7 s ' ' ' ' : ' ' I I 

Ccrtbbean 6Y5.FM-Tl s ' ' ' ' ' 
Brazil PY s : I 

' 
South Africa ZS s : 
SE Asia HS, 9M2 s ' I ; ' I 

' ' ' I 

s I ' 1 ' I I 
Austrollo VI( I ' ~ 

I I 

L I : 1 I I ' I I I I I 

Japan JA s I ' ' I I 

' ' ' ' ' 
Time (GMT) 00 02 04 06 08 10 12 14 16 1B 20 22 24 

21 MHz OCTOBER 1974 

USA -East Wl-4 s I I ' I : 
USA-West W6.7 s : : : ; c:p ' ' 

I 
I 

Carlbb~an 6Y5·FM-TI s : ' ' 1 I 
I ' ' 1 

Broz II PY s ' : : I 

South Africa ZS s : ' J 
' ' s E Asia HS. 9M2 s ' ' ' ' I I ' I 

Austrolla VK s ' I : I I ' 
Japan JA s : c::::::l ' I I I ' ' . 

Ti me (GMT) oo 02 04 06 oe 10 12 14 16 18 20 22 2<1 

s .... 
Short path 
L 

=1-5doys ez=6-20days 

Long path - Openrngs O'l mor-e than 20 days 1n the month 

VPSNS, ZSIKJ. 2100 C R7JO, TJI EZ, VPSNP, 5T5LO, 
9GIDY. 2200 FPOYY. MIC, SVOWEE (Crete). TJs /AX, 
JEZ, ZPSAR, F2JD/5U7, 8P6, SRI. 2300 A9XU. EP2VJ. 
FP8DH. PQOARM, PQONS, VP2SAG, YV, 9Y4. 

14MHz. 0400 FROBCS (F9MS), PJ2M l, 4S7DT. 0500 
CT//G5RV. PQOARM. 0600 FOHi/Corsica (G3KFT), 
F08£G, HR6SWA, KH6U, KX6IG . VQ9GP. 5WIAL, 
SWIAR. 0700 KH6, KS6DH. ST2AY. 0800W6DDM/KB6. 
KL7, KS6s, CC. EZ. SP9PT/ VE8, W7GLU, YJ8DE. 0900 
A35FX. C21DX, KX6LP, PQONS. YKI UN, 5WIAN . 
1000 YP2SV, YJ8BL, ZD3 U. 1100 K4KMA/KM6. 1200 
VS6. X V5AA. 1300 AC3PT, C21DX . WB9BXX/KG6, 
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3D6AW. 1400 FPOYY, KC6SX, VK9YV, VSSMC, YB7AAJ 
(Borneo), YKIKAS. 1500 FR7ZU, HZITA. UAOYT, 
XV5AB, YB3AP, 3B8DR. 1600 A6XB, AC3PT, VK.9XI, 
5V7PW, 9M2, 9M8s HG, NK. 1700 FR7ZW, FROBCS, 
PJOCJ, PAOIWH/S2. ST2A Y, VQ9BP. VS5s LH, MC, 
4S7CF, 8Q6AC. 1800 CR9AK, KH6HJF, TA2AE, 5H3JL. 
1900 A7XA, ZD7SD, 5X5NK. 2000 HHIWF. 2100 
KC4AAC. VE6JL/SU, ZL. 2200 HKOBKX, TRBPB. VK, 
VP8HA, ZL. K9KGN6W8. 9LIJT. 2300 PZOCJ. T U, VK, 
VP2EEB, VP2SRC. 

21MHz. 0900 FB8XF, JA. 1000 VU21J, 5N2ESH. 1200 
YK5C DL. 1300 CE3CZ. 1500 ZD9BT. 1600 CJJGW. 
VP2AC, VQ9GP, ZS. 1700 CR7, FROBCS, PY, SM7JZ/SU, 
TRSVE, VPSFL, ZD7PS. 1800 CR3KD. PQOs ARM, NS, 
ZEs, 9G I AR . 1900 VP2LA W , W2, ZSJJP. 2000 CE. CR4, 
HKOBKV. HR6SWA, PY. 2100 CE, ex, 1-IC, HI, LU, 
VP2MM, 8R IAG. 2200 YSI MAE. ZFl-WE. 

28MHz. 1600 4Z4KB. 1700 UP2PAC. 1900 LU6DWZ, 
PY. 2000 CE3EZ. CR6QU. HKs. JASPMF/ MM (off ZS3), 
LU, PY. 2100 Tl2AJF. 

Very many thanks to all correspondents and to the authors 
of the following for items from their publications: the Wesl 
Coast DX Bulletin (WA6AUD), DX' press (PAOINA/PAOTO), 
the Ex-G Radio Club Bulletin ( WJHQO), DX News Sheet 
(Geoff Waus). the 29 DX Club Newslelter (George Allen). 
World Radio News, the DX'ers Magazine (W4BPD). and 
Long Skip (Nick Sawchuk). 

Please send all items for the November issue to reach 
G3FKM no la ter than 9 October and for December by 
6 November. 

OBITUARIES 
The Soclely records with regrel lhe deaths of the (ollowlng radio 
amateurs: 

Mr A. Bell, G2XA 
A rthur Bel l, G2XA, died In retirement at Hull on 30 A ugust. He 
previously lived at Slough where he was active in the local club. 

Mr J . Cass, G4CIY 
Jim Cass of Wellingore, Lincoln died in early August. He was a 
member of Lincoln Short W ave Club. 

J . H . Cottier, G3CEW (ex 9M2HC) 
John Cottier died on 27 July. A former education officer in Malaya, 
he was active fo r many years in the Merseyside area, and In Salop 
after his retirement. 

Mr E. Elliott, G6PV 
Ted Elliott died In his 78th year on 28 July at his home in Sheffield. 
Prior to retirement he lived In Coventry for 16 years. A real "old­
tlmer" he still liked to build rigs with antique components. 

M r J . P . M ale, GM61S 
Mr Male, of Greenock, died on 31 August. He had been a keen hf 
band man and was an active NFD operator, but after he lost his 
sight had confined his activities to 80m nets with his many GM 
friends. 

Mr A . H. Parker, G30V 
Mr Parker died while on holiday on 14 August. 

Mr H . R. Saunders, G3GTl/ZB1H S 
Harry Saunders died in his early fifties on 14 May. Although not 
greatly active in recent years he was well known to older members 
of the RAF amateur rad io fraternity. 
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YOUR OPINION 

The Editor 
Radio Communication 

Electronic I gnition 
Sir-Following the publication of my article in the August issue I 
received letters giving the experiences of Messrs Shortridge and 
Lester, and, in addition, as some months have elapsed since the 
article was written, I have had more experience. The vehicles con­
cerned are a Volvo 164, Minor 1000, Ford Cortina and Commer Cob 
van. 
Petrol consumption gain In all cases about five per cent overall 
and in two cases "appreciably more" or "about 10 per cenl" for con­
stant fairly high speeds on a motorway-presumably because 
conventional Ignition falls oR at high rpm. 
Starting either improved or "was never a problem before". 
Plug and contact breaker w ear. This varies from "reduced wear" 
to " as new after 6,000 miles when without the electronic unit new 
plugs and points were needed at about the same mileage". 
Problems. With the Volvo and a Sparkrite system serious misfiring 
was experienced until a modified system which raised the voltage 
across the points to 150V at 1 mA was lilted. This then operated for 
7,000 miles without the slightest trouble ar.d much reduced poinl 
and plug wear. Possibly this is due to a combination of the Sparkrlte 
and the Volvo, as several such units have operated without trouble 
in British cars. 

One kit was a failure due to Inadequate parts. 
T o sum up, It seems that an overall expectation of five per cent 

reduction In petrol consumption is reasonable, with improved 
starting and less performance degradation due to plugs and points 
wear thrown in. Many thanks are due to Mes~rs !-ester and Short­
ridge for sending in details of their own and friends' experience. 

B. Priestley, G3JGO 

The Editor 
Radio Communication 
Sir-Further to the discussion In FMD about the use of QRNQTH 
In metre-wave contests, the use of vague locations such as "8k 
SE of Lewes" or " Hastings" taken from the 10-mlles/ln map could 
be construed by the licensing authority as being misleading. A more 
precise location, well known to the local officials, such as "Flrle 
Beacon" or "The Harrow" would be much more acceptable, but 
this is not allowed by contest rules, since these accurate locations 
may not appear on the 10-mlle map. 

Regulations insist that the portable/temporary location be trans­
mitted, but do not insist that fixed locations be sent. They do not 
Insist that locations be recorded at the receiving end. There Is 
therefore no substance In the VHF Contest Committee's Insistence 
that they have to ask for this information to satisfy licence regula­
tions. 

Contest Rule 15 demands that operation be within the terms of 
the licence. One signs to this effect on Form 427. Any further 
requirement to this end Is supernuous. 

IARU Region 1, of which RSGB is a member, merely requires the 
QTH locator as the geographical part of the contest exchange. 
Should we not fall into line? ' 

The operators of GSBQX/P have been Instructed that ii a station 
requires a longer contact than is strlctly necessary for contest 
exchanges It is to have one. There is always plenty of time for 
rag chews In contests: we worked 297 in the last, with gaps of up 
to half an hour In the log due to lack of traffic. This demolishes the 
argument that the whole thing becomes too impersonal and 
mechanical without a longer geographical exchange. 

John Rldd, GSBQX 

The Editor 
Radio Communication 
Sir-May I please make reference to the article in the September 
Issue entitled "A self contained high-power linear ampllfler for the 
hf bands". 

t am not quite sure what is meant by electrolytic capacitors of 
seasoned vintage, but feel It implies, at best, examples which have 
been inactive for some time. 

If electrolytic capacitors are unused for a period of time greater 
than 6 to 12 months, they may draw excessive current ii the full rated 
voltage Is applied from a low resistance source. Damage or failure 
may then result. The recommended reformation procedure is to 
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apply the working voltage of the component via a current l imiting 
resistor, typically IOkll, wire wound. The capacitor will then reform 
to Its origin al rating without damage. This usually takes 1 to 2 hours, 
when the leakage should fall to a low stable value. 

The proposal in the article to apply only 50 to 100V across each 
capacitor, or apply 300V across four In series, assuming them to be 
deformed, would: (a) cause excessive current to now; (b) reform 
to the applied voltage level only. When connected Into circuit, 
excessive current would again flow. Ideally they should be reformed 
to a voltage above that encountered In the circuit, In this instance 
350V for 2SOV duty. 

I trust these points will be of interest to you and the membership. 
J. H. Lepper, GM3JHL 

Customer Appllcallons Department, Plessey Capacitors 

The Editor 
Radio Communical/011 
Sir-I see In "Council Proceedings" In the August Issue that 
consideration Is being given to 11ossible restriction on societies 
associated with commercial organizations or educational bodies. 
This, I feel, Is fraught with danger. How can It be decided that a 
society Is unfairly assisted by the organization to which It is affili­
ated? 

I am sure that the majority of the societies in question only gain 
perhaps In the availablllty of more advanced test equipment and in 
the professional skills of their members. On the other hand ii these 
advantages are to be neutralized we mu.st consider that many clubs 
have professional engineers among their members who do not 
hesitate to put their expertise and in man y cases (albeit unofficially) 
the facilities of their employers at the disposal of their club. 

To eliminate all Inequalities it must be ruled that all equipment 
must be constructed on the kitchen table using only a knife. fork 
and spoon as tools. Testing and alignment must be completed with 
the help of a moistened finger only, by a person who has never 
earned his living in the radio and electronics Industry and whose 
sole Qualification is RAE. 

In the contest Itself, operation must be limited to amateurs who 
have never operated professionally either in the Services, the 
Merchant Navy or operated a business radio In anger. 

No, Sir, the advances In our hobby come mainly (but, I readily 
admit, not entirely) from persons who bring their professional 
expertise to amateur radio and take their amateur radio expertise 
to their professional fields. This is the way of progress, not the 
limitation of all to the lowest common denominator. 

W. B. Kendal, G3GDU 
Secretary, Civil Aviation Authority Radio Society 

The Editor 
Radio Communication 
Sir-May I make a real plea to all radio amateurs with a callsign, 
to give this clearly during their transmissions. 

I am a "new boy", anxious to obtain my "A" licence and use a 
good communications receiver to get the feel of the air by listening 
in to transmissions. I regularly tune In and listen to voices over the 
air and hope to log the sender and recipient, only to flnd that their 
callsigns are gabbled away making It quite impossible to hear what 
was said. It seems as though British amateurs are ashamed of 
giving their callsigns, and a lesson could be taken from the Italians 
who give theirs clearly and distinctly. I have even heard a British 
amateur, In a ragchew with three others on the 3·5 band, simply 
give the last three letters of his callslgn, omitting the "G3" which 
later I heard repeated by one of this "party". 

A nother Instance when four amateurs were talking together. 
Their conversations were Interesting but al/of them forgot to repeat 
their callslgns for over 20mln until reminded by another amateur 
who chipped in and threatened to log them. Immediately all gave 
their callslgns together, making It quite Impossible to distinguish 
any of them. 

PLEASE: G2s, G3s and G6s, remember that you were once 
SW Ls and anxious to pass the RAE; have pity on at least one "new 
boy" and try to remember to give your callslgn clearly and concisely 
enough for all to hear it. Many thanks. 

J. Devereux-Colebourne, BRS34929 

The Editor 
Radio Communication 
Sir-May I express my thanks to the stations who radiate slow 
morse practice transmissions, In particutar-G3RAF, G3FWW and 
PAOAA, who have aided me to obtain my Class A licence. 

My thanks to you all, gentlemen. 
D. R. Dablnett, G4DEP, formerly GSEVP 
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II 

TRANSMITTING 

Po an Call1lon Points 3'5MHz 7MHz UM Hz 21MHz 29MHz 

CONTEST NEWS 
VIE3HUM' 3.043 6()8 835 1,235 290 75 
v 1E1co• 2,887 536 655 1,696 

3 V.E2NV 2,8-40 «S 635 1,30 3<IO 75 

' 9H1CH° 2,733 320 333 1,015 m 2•5 
5 9H1CG 2.520 324 318 1,168 585 125 
6 V01AW 2,498 493 395 1,310 215 25 
7 VE2WA 2,342 601 470 1,071 200 
8 VRIAA' 2.325 335 n5 800 415 

June 1974 70MHz Contest results 9 G3FX8' 2,285 215 380 1,015 465 ISO 
10 \/E3GFY 2,2SO 335 655 1,120 140 

A very unsatisfactory contest for contestants and the VHF Contests 11 G3MXJ 2,205 380 225 9SO 600 so 
Committee alike. The late change of date and the non-publication 12 \/E3BWY 2,104 248 520 926 410 

of the rules created a lot of confusion and a stream of angry letters 13 VXIKE 2.080 645 3<IO 905 190 

and comments. Fortunately, nearly all stations started and stopped 14 GSWP 2,010 480 295 920 375 
15 5Z4LW' ;,959 75 75 963 701 145 

at the same time and the other rules concerning scoring and con- 16 VS5MC' 1.955 280 1,030 495 1SO 
test exchanges fell into their usual pattern. Because three fixed 17 ZE8JJ 1.904 240 898 618 1SO 
stations submitted entries II was considered just and lair to include 18 G6CJ 1.880 345 330 855 350 

them in the table and judge the contest as an open event rather 19 VElUZ 1,800 500 715 585 

than a portable. ("You can't have a more open contest than one 20 VK2BPN t.n5 230 665 705 150 25 

with no rules"-G3LVP.) 21 VE2AYY 1.703 203 235 915 325 25 
22 VE3AU 1.633 320 505 73~ 75 

On a more pleasing note, the winner, G3JYP/P, reported that 23 G5RI 1,595 250 290 8SO 205 
half of his 62 contacts were made using ssb. Several other stations 24 VP7DX 1.590 290 ~ 495 355 so 
also commented upon this rapid move away from traditional a.m. 25 VE1EK 1,393 325 210 798 

The results table lists the transmitter final stage and the 1st rf stage 26 9J2CL 1,344 125 488 581 150 

of the receiver. The QQVO ... is still very popular for a pa but the 27 G3SXW t,190 175 165 675 175 

monopoly of the 6CW4 has now given way to a variety of transistors, 26 G3J\/J 1,185 125 100 590 370 
29 ZLIH\/ 1.120 150 4llO «O so 

although ii is interesting to note that no one device has a universal 30 VE2AYU 1,020 210 160 625 25 
popularity. 31 ZL1HY 990 265 290 310 125 

Finally, a note on conditions, which were about averege, with 32 zeecJ• 945 945 

some sporadlc-E when short bursts of European broadcast stations 33 VP2MJ 918 918 

were heard In the band. 34 G3KMA 915 25 610 255 25 
35 7QlRM 903 125 628 150 

Po1n Calltlgn Point• QSOa Bestdx Km Tran1m ltter Recelvtr 36 G3QT 895 75 15 595 150 
37 G3GC 835 125 so 560 100 

t G3JYP/ P 652 62 G3XCS 495 QQ\/06/40 3N140 38 G3VDL 815 15 75 465 200 
2 GW3WRA/P 439 67 G3JYP/ P 320 QQ\/03/20A 40613 39 VK3ZC 815 115 240 400 

3 G3XUS/ P 378 76 G02HDZIP 465 QQV03120A 6CW4 40 G3\/W 80$ 5!0 225 
4 G3WMR/ P 301 51 G13FFF/ P 420 2x PT41&6 2N524S 41 VS6EY 71!5 25 200 535 25 
5 G3TOMIP 292 36 G3\/PF/ P 416 QOV03/20A TIS34 42 VE3BBH 776 n6 
6 G3\/PFIP 241 43 G3JYP/ P 460 QQ\/03/20A 3N140 43 G2HLU n5 uo 100 510 25 
7 G3CDG/ P 203 31 G3JYP/ P 320 QQ\/03/20A ECC88 " G5\/U 755 75 25 480 115 
8 G3JEQ/ P 202 60 G3JYP/P 410 QQOV/7 6CW4 45 G3P\/A' 693 693 
9 GW4ABRIP 194 39 G30AH 308 OOZ3/20A Fel 46 VE3KZ 690 270 175 220 25 

10 G3RDQ/ P 176 30 GD2HDZ/ P 350 PT8126 2N5245 41 G3RUG 556 656 
11 G4ALEIP 162 38 GD2HDZ 440 2• BL Y93A BF160 48 G3ZDD 653 170 15 333 75 
12 G3LCH/P 152 48 GJJYP/ P 397 6146 Mostet 49 VK2BJL 580 210 295 75 
13 G4AZS/ P 121 23 G3XUS/ P 210 Q0\/03/20A 2N5245 so VK6RU 565 25 350 190 
14 G3L\/P 106 23 G3JYPIP 390 001106/40 AFZtt St G3JKY 530 25 275 230 
15 G5HO/ P 59 11 G3DAH :/08 QQV03/10 MPF 1:!2 52 VE5RA 530 25 70 435 0 
16 G3YQW 46 10 G3JYP/P 430 QQ\/03/20A BFWIO 53 G3NKS 520 310 150 
17 G3VPSIM 37 19 G3WMR/ P 155 OQV06/40A EC91 54 VK3KS 480 455 25 
18 G301T 37 9 G3JYP/ P 390 Q0\/06/40A Mosfct 55 G3UYM 430 50 380 
19 G3PCN/M 13 7 G3XUS/ P 60 QQV03/10 AFZ12 56 G5MY 415 415 

57 VU2UR 335 335 
Check log received from G30AH 58 VK3RJ' 275 215 

59 G3MWZ 255 255 
60 G2BLA 240 25 25 140 so 
61 G3CWL 225 200 25 

BERU 1974 results 62 \IK3KX' 215 215 
63 G8KU' 200 200 

The winner this year Is David Dudley, VE3BVD, operating from the 64 G3UJG 125 125 

Humber Technology Amateur Radio Club as VE3HUM. This station 
is the one used by last year's winner. Equipment was an SB101/ RECEIVING 

SB200 transmitter with a Collins 51 S-1 receiver and TH6DXX, Posn Station Points 3·5MHz 7MHz 14MHz 21MHz 28MHz 

204BA and 80m lnverted-V aerials. In second place ls W. J. Harrison, t BCRS195' 1,485 330 695 460 

VE1CD, using a Collins KWS1 and 75A4, a trlband beam and 2 BRS15822 t,235 140 125 715 255 

dipoles. Top UK operator is A. J. Slater. G3FXB, who was In the 3 BRSt846t 678 75 493 130 

• VU0020 310 310 
No 1 UK spot last year just 80 points ahead of D. J. Andrews, • Cer11ficate winners 
G3MXJ. 

On the receiving side the winner is that veteran of BERU, Eric T ROPHY WINNERS 
Trebilcock, BCRS195, taking part in his 33rd BERU contest. In second 
place is BRS15822 who was in fourth place last year. G3FX B Col Thomas Rose Bowl 

In the transmitting contest, entries were down from 76 in 1973 lo VE3HUM Senior Rose Bowl 
64, and in the receiving contest from 6 in 1973 to 4 in 1974. VE1CD Junior Rose Bowl 

Conditions on the whole were pretty poor, and there was also a BCRS195 Receiving Rose Bowl 
clash with WSEM. 

The HF Contests Committee is very grateful for the large num-
ber of suggestions regarding this contest and a special study group 

1974 Summer 1 ·BMHz Contest results has been set up to consider its future. Among the suggestions are: 
"Change to at.itumn"-G2QT; "36 hours"-G3CWL; "48 hours"- Once again good summer conditions ensured a lively and Interest· 
VK2BPN, G6CJ and VESRA; "48 hour with 30-hour operation"- ing contest, with stations from seven countries submitting entries 
V01AW; "Bring back phone sectlon"-G3JKY; and from UK and a further three, Including the USA, appearing in the logs. On 
winner G3FXB-"Complete reorganization". VE entrants ask for •he other hand fewer British stations were active during the contest 
rules to be published in QST, the committee would like this done period, which meant that the leaders were hard put to exceed 100 
and the rules are sent to QST each year; maybe the VEs who are QSOs. Also disappointing was the apparent lack of interest in the 
members of ARRL can get their society to reproduce them. multi-operator section. 
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Generally the usual high standard of logs was maintained. There 
were, however, very many errors in copying reports from weak 
stations, particularly those outside the UK, and It is evident that 
more care Is needed when signals drop below S7. 

Cerliflcates of meril will be awarded to: GM30LK, G3RBP. 
G3VMW, DK601, OL6ARH, OL8CDO and OH2BO. 
Comments: " Activity very low In last two hours- what about an 
earlier start and finish ?"- G3VMW. "Apologies for poor cw but 
kcyer kept getting stuck"-G4BUE; "Very poor support from the 
north-west"-G3KZR. 

U K SECTIO N 

Po1n Callslgn Points 4nty Posn Callalan Points Cnty 
1 GM30LK 512 FE 23 G3KZR 303 LR 
2 G3RBP!A 506 EX 2• G30CZ 299 SY 
3 G3VMW/A •93 VS 25 G3TLF 292 YS 

• G3PDL •92 lN 26 G3FJE/A 290 BO 
s G3MXJ '87 sx 27 G3VOF 286 NM 
6 G3RVM 477 WE 28 G3ZON" 285 SY 
1 G31GW 463 vs !It G•ALG 211 BE 
8 G3XEP' «3 vs 30 G•CWH 212 SY 
9 G3XTJ 439 LO 31 G3UOW 21;8 KT 

10 G6BO 437 KT 32 G•BXT 267 KT 
11 G•BJM •21 BS 33 G3ZNH 255 WE 
12 GM3PFO 3!IO FE 3' {G31UB/A 250 WK 
13 G4BUE 367 sx Gl2FHN 250 ow 
14 GCPWY 3'5 HD 36 GM3ZRT 2•3 AY 
15 G3YRZ 3'• CE 37 GW3GWX 236 CV 
16 G3LCH 339 LO 38 G•BXN 227 SY 
17 G3YMC 332 BE 39 G•CMY 209 GR 
11 G•BMK/P 320 BS •O G2FNK 146 MX 
19 G3WXS 315 GR ., G3NYA 121 WK 
20 G3RCW/A' 311 NM •2 G2Cll 117 SX 
21 G3XZK 309 GR '3 G•CZB 57 LO 
22 GM3YOR 306 FE 

OVERSEAS SECTIO N 

Posn Callslgn Points Posn Callslgn Points 
OK601 286 6 0H280 65 
OL6ARH 174 7 Ol8CCR 57 
Ol8COO 169 8 OL6AOP •a 
OK2PAW 86 9 0H3NB/5 12 
OL6AQV 75 

• Multi-operator entry. 

The HF Contests Committee gratefully acknowledges check logs 
from GW4BCA/A and A8306. 

144MHz CW Contest rules 
Dates: 2-8 November 
T imes: 2000--0100gmt. 
All entries and checklogs to: VHF Contests Committee, c/o G3FZL, 
11 Llphook Crescent, London SE23 3BN. 

The following general rules, published in the January 1974 issue 
of Radio Communication, will apply: 1, 2, 3, 4b, Sa, 6a, 7a, Sb, 9b, 10a, 
11-26. 

Marconi Memorial VHF/UHF CW Contest rules 
To mark the centenary of the birth of Marconi, the Italian national 
society ARI Is organizing a vhf/uhl cw contest open to all amateurs 
In IARU Region 1 (Europe and Africa). The usual IARU rules apply, 
and are summarized below. 
D ates : 2-8 November. 
T imes : 1600-1600gmt. 
Contacts on A 1 only, on 144, 432 and 1,296MHz according to the 
band plan. There will be six sections: fixed and portable/mobile on 
each of the three bands: all six section winners will receive a 
"Marconi Plate" presented by ARI. 

Contacts consist of exchanges of RST and serial number (starting 
at 001 on each band and increasing by one for each successive 
contact). and QTH Locator. Contacts by active repeaters or trans­
lators are Invalid. 

Scoring will be one point per Mlometrc. Please use RSGB vhf/uhf 
log sheets and sign the declaration on form 427. The total claimed 
score should also be shown at the top of the first log sheet. 

Entries should be sent for checking to the adjudicator of the RSGB 
144MHz CW Contest(rules in this issue) by 18 November. Entrants 
may submit their contacts on 144MHz between 2000 and 0100 for the 
RSGB event • but must send in two separate logs since the Marconi 
Memorial logs go to ARI. Serial numbers for the RSGB contest 
need not start at 001. 
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RAYNET I 
by S. W . LAW, G3PAZ• 

It must be galling for those dedicated members who keep an ear to 
the activities of the user services to come across the occasional 
incident where our help could be used but we must hold back until 
called upon. One case which comes to mind was a recent discovery 
of an unexploded bomb resulting In an evacuation procedure and 
the tying up for many hours of every available official vehicle to the 
extent that calls were sent out for a fresh supply of batteries for the 
units on scene. There was positively no vehicle available immedi· 
ately for this purpose and we are sure that one of our mobiles 
would have been only too pleased to have carried out that small 
chore to the great relief of the incident officer on site. Apart from 
the radio aspect, this was where our services could have released a 
few units for o ther essential routine tasks. 

The foregoing serves to emphasize to groups (and controllers In 
particular) the urgent need to ensure liaison with local user services. 
No matter how well organized a group may be within the radio 
framework, Its existence is virtually useless unless the user services 
are made fully aware of its availability and terms of reference. It can 
be a chastening experience to approach a member of a user service 
(even an official of rank) and meet a blank and puzzled response 
almost amounting to disbeliefl This may appear incredible to our 
members after 21 years of Rayne! activity but we can assure you 
that ii ls only too true. Make sure that this cannot occur in your area. 
Does your local MP know about you? 

Leicester show 
As we have mentioned before, Rayne! will be represented at the 
forthcoming show at the end of this month and we trust that vi siting 
members will make themselves known at the stand. A ny offers of 
assistance will be appreciated, particularly the loan of photos of 
Rayne! interest or paperwork covering Individual group activities 
W e hope to see you there. 

Growth and rebirth 
W e are pleased to find that our west-country representation has 
been revitalized by the formation of a new group In the county of 
Somerset. Due to the energetic efforts of G8HNM a nucleus has 
been lormed under hi s leadership In the Taunton area and we hope 
to see a rapid expansion as previous members rally to the flag. 

Call-out procedure 
How Is your call-out procedure? It is Interesting to note the methods 
adopted by various groups according to the distribution of mem· 
bers, sub-groups and the topographical aspects of the area. As we 
are aware, most emergencies are of a local nature and do not re· 
quire the participation of a large group. It Is therefore pointless to 
draw up your family tree for call-out purposes to Include members 
over a very wide area. but rather to consider the most efficient 
method for a call-out covering possible hazards In particular loca· 
l ions. Naturally It goes without saying that these have been studied 
and discussed with your local user service who will have statistical 
Information as to the probabilities of local hazards. Needless to say 
the controller or his deputy should be made aware of a standby or 
call-out immediately it arises i i he is not the originator. (Incidentally, 
we do not recollect any yl controllers In the history of Raynet. We 
see no reason why the traditional feminine intuition should not 
prove of great value in this framework.) It Is welt worth the effort to 
thrash out a viable call-out procedure which suits your particular 
needs. You will find efficiency greatly Improved when the need 
ari ses; and that may be sooner than you Imagine! 

Hon Registrations S ecretary; Mrs L. A. Crane, "Greta 

W oods" , Bromley Road, Ard leigh, Colchester, Essex. 

• 130 Alexandra Ro>d. Croydon. Surrey CRO 6EW 
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MEMBERS1 ADS ................................ . 
These subsidized nat-rate advertisements are accepted as a service 
to members of RSGB. They must be submllted on the Members' 
Ads order form printed In each issue of Radio Communication, 
or on a postcard similarly laid out. Each must be accompanied 
by a recent Radio Communication wrapper addressed to the 
advertiser, as proof of membership, and a remittance by postal 
order or cheque for 40p (stamps not accepted). They will not be 
acknowledged. Those not clearly worded or punctuated wi ll be 
returned. No correspondence concerning this service can be 
entered Into. 

The closing date for each issue is the 4th of the preceding month, 
but no guarantee of Inclusion In a specific issue can be given. 

Valld advertisements not published In the Issue following receipt 
will be held over unlll the next Issue. 

Trade or business advertisements, evon f rom members, will not 
be accepted for Members' A ds but should be submitted as classi· 
fied or display advertisements In the usual way. 

The RSGB reserves the right to refuse advertisements, and 
accepts no responsibility for errors or omissions or for the quality 
of goods offered for sale. Advertisements may be edited or abbre­
viated as necessary. 

Members are advised to enclose a stamped addressed envelope 
when replying to advertisements. 

Post to: MEMBERS' ADS. "RADIO COMMUNICATION", 35 DOUGHTY STRHT, LONDON WC!N 2AE 

FOR SALE 

Eddystone 940 communications rx vgc spare sel valves - manual, 
£110. A lso wanted ex RAF box kite. P. M. Cleaver. 86 Main Road, 
Dovercourt, Essex C012 3LH. Tel Harwich 2195. 
Eddystone EC10 Mk I with battery and mains psu, £35. G8AEV 
2m converter i.f. 1 ·5-J·SMHz, £6. 2m Ix 30W to 3i20A mod EL84s 
with psu and xtals, £10, GM8GJH, QTHR. 
HRO per! order, all shortwave coils, £20. DX40U mint, £9.50. Tx.rx 
type 62 good cond, £9.50. 2m BCC base station, modified to 
tunable rx. 25W a.m .• pertect, £30. Selection of vhf/hf xtals. SAE. 
White, 24 Staplehal l Road, Bletchley, Bucks. 
Exchange Pye 2m base tx Imhof case circuits and Solartron 
CD513 scope with handbooks faulty de amp for HRO comp but 
not necessarily wkg. Offers for B2 rx with own psu. G3L YU, QTHR. 
Tel Leicester 876459. 
Telford TC9 tx; Telford TC7 tunable I.I. ; G4BBP 2m conv. Telford 
bandsearcher. Comp 2m station, nine months old, per! cond, will 
deliver 50 miles from Swindon, £115 ono. G81MF. Tel Hlghworlh 
762995. 
Microwave Modules 2m a.m. tx, SW, mobile or fixed station, 
includes mic but less xtals, £25. Also Prlnzsound R999 multlband 
rx, £35. GM8HYC. Tel 041-959 4455. 
Heathkit HR10B rx vgc with xtal calibrator and manual, £40, post 
and packing extra. 0. Smillie, 8 Lauder Crescent, Wishaw, Lanark· 
shire. Tel Wishaw 73012. 
Cambridge AM10D, £15. Murphy 821H, £7. 4X150 2m lln, £12. 
Psu, £5. TF801A slg gen, £18. 12V 250V psu, £3. Electroniques 
valve front end 12V Inv fitted, £6. Xtal tester/sig gen 2m, £3. Tel 
051~ 1216 evngs. 47 Queens Ave, Meols, Merseyside, L47 OLS. 
AM10D Cambridge, 2m, £26. Trio 9R59DS, per!, £40. 4MH 2m 
16W a.m. Ix and modulator, £20. Sentinel 2m converter 2-4MHz I.I., 
£12. 10-el Skybeam, £5. 4-over-4 slot-fed Yagi, £3. M. W. Booth, 7 
Hall Royd Walk, Sllkstone Common, Nr Barnsley. Tel Barnsley 
743002 office hours. 
Programmable digital keyer with erasable 1024 bit mos memory. 
Programmable manually or with built-in keyer. 2 speed ranges 10-60 
wpm. Automatic stop or repeat capability. Ideal for cw contests or 
meteor scatter operation, £60. G3WZT, QTHR. Tel Partridge Green 
710565. 
SEI ssb fitter QC12'6AX, new plus xtals, £16. QQV06/40A new 
boxed (2), £3 each. 7360 (2) new boxed, £2 each. All Items ono. 
G3JDN, QTHR. Tel Reigate 40646, after 6pm. 
Rank Murphy a.m. mobile tx/rx TR1005, low band I (unmodified 
for 4m), TX9W, R + 1µ.V, AF2-5W, all transistor except YL1000 
driver and YL1080 output, 28 by 22 by9·2cm, Spkr and pit mic, service 
manual, £32 carriage paid. GM3XON, QTHR. 
BC221 frequency meter, charts and manual, £20. 2m 14el Parabeam, 
£12.50. Atu No 7, £10. Valves pairQY3-125 with bases,£4. QQV06-
40A with base, 5763, 6CH6 new, offers. Homebrew swr meter, £2. 
Gumbrlll, 32 Brooks Way, Lydd, Kent. Tel Lydd 20608. 
KW Vespa and psu vgc, 6LQ6 pa, £75. Emsac 2m converter 28-30 
LI., £5. HSC morse record and test, £1. PCR rx works but needs 
attn, £2. Buyer collects. G4CMU. Tel 01-540 6910 after 6 pm. 
Creed 7B teleprinter with silence cover, professionally built terminal 
unit Incl all psu and cro monitor, 2 scrap 7Bs for spares, all for £40. 
Phillps hf valve voltmeter GM6014, £20. Marconi vhf sig gen type 41, 
£15. B44, £5 . . 3-6MHz Command rx, £5. Wanted: Eddystone psu 
type 924 (for EC10). Or G. K. Laycock, 54 Arundel Drive, Fareham, 
Hampshire P016 7NS. 
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H01 t0-20 minlbeam new, £38. GR78 Heath rx, £55. Good TZ3t 
10-20 lrap rotary dipole, £10. Meaden, G3BHT, QTHR. Tel 021-308 
4764. 
Swan SOOC txi rx 3·5-28MHz 400W p.e.1>. built-in xtal ca l comp with 
matching psu and manual, £170 '>no. AVO mains electronic V /R/C 
tester with vhf probe, needs attention, £5. G5WG, QTHR. Tel 01-504 
5499. 
Inoue IC-2F, £55. Antee moblle aerial 2m, £3. Solid State Modules 
2m converter 4.-6MHz. £9. G3SHQ. Tel Southampton 444195. 
DX40U never used, £12. Large amount home-built test gear, colls 
of cable suitable rx aerials, lots of components. Would exchange 
lot for decent rx, AR880, 216 etc. Harrison, 202 Whltccate D rive, 
Blackpool. Tel 64394. G3SNH. 
Offers : sale or exchange. Hundreds of valves: deaf-aid, aeorns, 
miniature, metal , octal, alt types to 807. Ex-govt lester free. Edwards, 
28 Rook Grove, Willingham, Cambs. Tel 0954 60686. 
Ex/Acft txs pair 4X150s, final 250W cw easy mod linear ssb circt, 
new cond, £10 each, buyer collects. G31UL, QTHR after 4 Oct. 
KW2000A plus ac psu, £140 ono. SB200 linear, £105 ono. Pair for 
£220. BC221 with int psu and charts, £15. G3GIQ, 271 Popes Lane, 
Ealing, London W5 4NH. Tel 01·567 6389. 
Radio Amateurs Examination comp home study course, 21 
manuals maths tab les, study notes and test papers, £15. Storey, 
13 West Crescent, Matlock, Derbyshire. Tel Matlock 3813. 
Mosley trap vertical 10/15/20/40 guys feeder, £12. Tiger mobile 
transistor converter medium to 160/80, £5. HRO mobile pac.k, £4. 
HRO ac pack (not wkg) £2. Handbooks/photostats SX24 38 R11SS 
HRO, £1. each, carriage extra. G2FKS. Tel Cambrldge(0223) 47220. 
Barlow Wadley rx new unwanted gift, £95. Heath GR78 rx lmmacu· 
late cond, £50. HQ1 mini beam 10-15-20m as new, £36. Securlcor 
delivery If requested. G3UFL, QTHR. Tel Chelmsford 440851. 
LM373 National Semiconductors, a.m./fm/ssb/l.f. amp/det 4 off 
new In makers' packing with data, 80p each. Xtals HC6U 1,819kHz 
1,821kHz unused Jap types, £4 pair. Wanted: Electroniques I.I. 
strip and gc front end. Tulk, 8 Cleves Close, Weymouth, Dorset. 
Manuals: SCR211/BC221, echo box TS-270/UP, Pye AM10B, 
PTC116-117, PTC703-704, PTC 2207, Halllcrafters HT-32, National 
NC-127, Collins 75A-2, 30K, Hammarlund super pro BC-779A, £1 
each or 25p loan. Xformer 230V to 13-15V GOA, £3.50. G6ZH, QTHR. 
Tel Banwell 2119. 
KW2000E, ac psu and handbook 4 months old, perfect cond, 
genuine reason for selling. Offers. Can be seen evenings or 
weekends. G3XLL, QTHR. Tel Norwich48685. 
&·channel a.m./fm Pye Cambridge. Xtals for 144·48, 145·0, 145·8, 
plus mains stabilized psu, dipole aerial, vgc and perfect wkg order, 
£39.50 ono. P. I. Martin, GM4AZC, 41 Ottoline Drive, Troon, Ayrsh ire 
KA10 7AN. 
Creed 7E in exc cond comp with base and silence cover, £25. Fre­
quency counter with preset and multiplier facilllies 32MHz 8 digit 
readout but less Input preamp, £35 ono. Buyers collect or possibly 
can deliver. Bonner G3TGF, QTHR. 
SSM Europa as new with valves plus pre-amp and aerial c/o relay, 
£50. Mk 2 version no bugs. Plus fitted fan. G3STJ, QTHR. Tel 
Billericay 54472. 
AVO CT-38 vvm 97-range with leads, probe, etc. £20. AVO elec­
tronic teslmeter 44-range with leads, probe, £10. Taylor 75·A vom 
50µ./A 1,000V ac/dc 10MO 20k0 pv, £5. Electrolytics 150µ.F/450V 
10p each, Ideal linear psu. All Items plus carriage. G3MOE, QTHR. 
Tel Cheltenham 24217. 
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t.afayette HA600A gen cov rx, vgc comp with handbook, £40. 
IC Im discriminator with 45SkHz ceramic !liter, ale output, unused 
withdata, £3.S. J. Ruffle, G81CY, 10 Mulberry Hill, Shenlleld, Brent­
wood, Essex. Tel Brentwood (0277) 219017. 
New 12V nickel cadmium encapsulated battery 2AHr, £8. 
Advance PM4 stabilized power module 4-1SV al 3A, £5; transistor 
Ranger 2007 on 2m, with xtal, £6. All plus carriage. List for xtals, 
meters, Ix valves, etc. Wanted: Osker power meter and Microwave 
Modules preamp. G8ENI, QTHR. Tel Cheslyn Hay 415374. 
Liner 2 pre-amp S months, £110 ono. 12V rechargable battery Sin 
by Sin by 3in drives Liner 2 for hours, £5.50. CCTs, pocketphones 
SL600 series tx/ rx, FT200 FT401 10p plus sae, eels copied 10p. 
Wanted: 2m transverter, why?, Versa tower T A31J12AVQ. G4BXD, 
QTHR. 
AR88 and D X100 in good cond and appearance, £SS. G30BZ, 
QTHR. 
23ft/31ft lattice tower in good cond with base (self supporting) 
£32. J-Beam 21n tube jointing sleeve (151n), £1. Also 18in stand-off 
wall brackets, comp, £2. Buyers collect. Mr Phipps, 47 Dean Rd, 
West Hinckley, Leicestershire. Tel Hinckley 36811. 
FT/FP200, £185. FV200, £35. DC200, £4S. Y0846, £5. Comdel 
CSP11, £50. Storno Viscount, rx poor on 145·S, £2S. 18AVT no 80m, 
£20. Hustler, mast body bumper mounts, spring, res 80140/10, £2S. 
G3ZVN 38 Downlands, Waltham Abbey, Essex. Tel Waltham Cross 
29327. 
Heathkit HP23 ac psu, £20. Pye AM2SB comp unmodified, £25. 
RX based on G2DAF Mk2 design, £20. G2DAF tx and psu, £20. 
Type 10 xtal calibrator with psu In new case, £5. G3MNV, QTHR. 
Tel 021-353 3012. 
Pye Tulip mic, £5.80. KW trapped dipole, £8. Television cross­
hatch generator, £4.50. Perdlo eht Ix sstv, SOp. Headphones, padded 
stereo/mono, £3.SO. New Japanese ps six switched steps, 3-12V 
SOOmA, £5. Wanted : 12AVQ etc. G3NXD, QTHR. Tel 0562 8S0570. 
Inoue IC20, fm/a.m. detector mod, xtals six channels, halo included, 
£80 ono. KT340 rx similar to HE30 suit beginner, with 2m converter, 
£15. Q. G. Collier, 43 Belvedere Road, London SE19 2HJ. 
2m tx Telford TC9 with mixer type vfo, £60. Asahi 10-40trapvertical 
with radials and coax, £20. Poulter, G3WHK, 279 Aragon Road, 
Morden, Surrey. Tel 01-337 0117. 
Superb 2m mobile Pye Cambridge AM100 but converted a.m./fm 
fm le discriminator varlcap modulation 6 channel 144·2S, 144.40, 
144·48, 144·60 145MHz, 14S·15/145·7S repeater, transmit lock, end 
transmission bleep plus tone-burst, Westminster mlc, £78. Robert 
G81JP. Tel 02753 4776 evenings. 
2MHz tx compact, £12. T ransformer new 42SV 200mA, 6·3V 4A, 
6V 4A, SV 3A, £2. Two Hunts capacitors 16pF SOOV new, £1. 1SW 
inverter needs attention, £1.SO. Osmabet transformer 200/40V 6V 
250mA new, £1. H. H. Seymour, 74 Ha~old Estate, Pages Walk, 
London SE1 4HW. 
H eath HW-32, HP-23 psu, matching spkr cabinet, £65 ono. SP-
600Jx gen cov rx, £90 ono. GMSAWT, Box 175, RAF Edzell, Brechln, 
Angus 009 7XH. Tel 035-64 414. 
KW Vanguard Mk2 with atu, In good wkg cond, £20. G3YTD, 
QTHR. Tel 0607-44 3066. 
Have equipment as last ad, plus more components, bits and 
pieces turned out of Junk box. Would one person or club with car be 
Interested In lot for £10 ono and collect? A. J, Bartlett, 4 Kelsall 
Close, Kldbrooke, London SE3. 
Mod terraced 3-bed house, large kitchen, integral garage, central 
heating, close amenities and M3, £10,800. Bridgen, 87 Beaulieu 
Gardens, Blackwater, Camberley, Surrey. Tel Yateley (0232) 870399. 
Going QRT HW100 SB200 KW103 E-Z match, £150 lot. QQV0&-40 
(new), £3. QQV03-20, £2. BC221 (with psu and charts) , £12. 6146(3), 
SOP each. Stolle rotator memomatlc, £12. Freq meter (digital), £10. 
Burns wavemeter TC-101 (with probe), £12. Burns SP-1, PM-1 kits, 
both for £7. Heath HM-2102, £12. Tradlpler gdo, £7. Healh 1M-17 
with probe, £12. Heath RF-1U, £9. RF ammeter ~A. £1. Greenpar 
uhf 12W load, £5. Bowhay, 20 Park Road, Bracknell. Tel 22169. 
KW Vespa Mk2 with psu, £40. HRO with bandspread coils, £17. 
Creed 78 with silence cover, £10. 656/M auto-Ix, £8. 7TR/3 reperf, 
£8. 2 x 80-0-SOV loop psu, £5. Other Junk. Sae for list. G3YKR, 
QTHR. Tel Emsworth 5612. 
Hygaln 11AVT/WB vertical aerial, 9 months old, vgc, £28 ono. 
March '73 to December '73 Rad Comms, 75p. A TS tx, psu, SRSSO rx, 
spkr, xtal mic, rf meter, £15. J-Beam omnl-V 2m aerial + 10m UR57 
coax, £7.50. Pair 181n stand-off brackets, £ 1.50. Pair 241n stand-off 
brackets, £2. Wanted : teleprinter (mains). A . V. Neilson, 78 Ackers 
Hall Ave, Liverpool L14 2EA. 
Bound volumes Practical Electronics from first issue to date, 10 
years, comp all advts, £20 ono. 6ft 191n rack with rear door, £10. 
Very powerful portable pa loudhailer, £12. QSer, £4. O. Byrne, 
Watergate Quadrlng, Spalding, Lines. Tel 077·584 485. 
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Ten-Tee 20/40m QRP lx/ rx cw rx cw a.m. ssb two class 0 wave­
meters, one faulty, £27 carriage paid. Will separate. Livermore, 
Village Farm Cottage, Market Weston, Diss, Norfolk 1P22 2NY. 
Heathk it 0-12-U Sin scope, £25. AM100, Sm varlcap tuning, £25. 
Wanted: FT2FB or similar fm rig with tone-burst. Emsac TX2 with 
psu. G4CTU. 12 Parkland Avenue, Kidderminster, Worcs. Tel 3966. 
Advance volstat 190/2~V in, 240V SOOW + 60/70V at 7A out, £ 10; 
buyer collects. Spectrum group " A" Iv masthead pre-amp with 
downlead psu, £5. Wanted: 70cm/28MHz converter. 240V 1-SkW 
alternator. G3TCG, QTHR. Tel Fairseat 822043. 
Heathkit GR78 rx me Nlcads, improved rf stage, new cond, £55. 
G3TFA, QTHR. Tel Harbury 612806. 
FVSOB vfo, new and unused, £25. G3LBT, QTHR. Tel 0268 412177. 
052 scope, £18. Digital counter, £20. 160 mobile rig, £15. 2m 
rotator equipment, £6. 2m Ix, £5. AR88, If, £40. 160 tx, £5 sae. List of 
components, xtals. 0. Lupton, 34 Westbourne Close, Miiford, 
Salisbury, Wiits. Tel Salisbury 24841. 
Complete 400W 2m station comprising HW32 tx/rx, h/b transverter 
single 4CX250B linear amp, all in neat cases, single psu, units 
fully metered, all connecting leads etc £120. G8CVO, QTHR. Tel 
B<>lton S777S. • 
Omega-T ant noise br, TE7-01, £7. Pair Eddystone Ix vbles 142pF, 
£2 ea. A ll new cond. A lso pair Labgear dble sp vbls abl SOpF good 
cond, £1 ea. Sundry rcvg vbles, cheap. All post extra. G2GM, QTHR. 
LA600 G & 0, linear, Lafayette HASS vhf rx, handbooks BC610E, 
BC312, NC100A,Wllcox vfo, circuits, R1475, TA12E SWM from 1954, 
PW from 1963, reversible motor ok 2m beams. Offers all items. 
Prefer buyer Inspects and collects. GW3LCQ, QTHR. 
Heathkit IHW-202 mobile rig, comp with 4-freq tone generator and 
xtals for 3 channels, Including GB3PI. HA-ZOZ 40W amplifier, well 
built and 100% working. Will demonstrate, £130 ono. Hudson 
mobile rig, £12. G8GGL, QTHR. Tel Leighton Buzzard 66134. 
Francis & Lewis 32ft radio mast with ladder attached, cheap for 
dismantle and take away. G3FRY, QTHR. 
TSL Tuner 86-108 cabinet. Avantlc amplifier. Mahogany cabinet 
three legs. Stentorian 10in spkr tweeter cross-over network, £30. 
Browns super I( moving coll headphones new, £S. Dansette record 
player Gerrard, £15. Buyer collects. GSTH, QTHR. Tel Klrkham3390. 
DX100U vgc In regular use, buyer collects, £29. Tel Maldon, Essex 
S5641. 
Two new 42MHz overtone HC18U xtals £1.75 each. G3ARU, 
QTHR. Tel 01-989 3196 after 7pm. 
Comp 2m rig (but less hf rx): 10W a.m. tx, mosfet converter, 
J -Beam 4-el Yagi, mlc, leads, etc, £3S. Ray Norris, St Catharine's 
College, Cambridge CB21 RL 
Trio TS510, two years old, new 61465 fltted, £135. HRO plus colls, 
£1S. Collins TCS1S with psu, £12. Class D wavemeter, £8. 32ft steel 
tower, dis mantled, £20. Prinz 550 telescope good cond, £35. G4BQE, 
QTHR. Tel Goldthorpe 357S. 
Heath HW17A 2m tx/rx spare valves dial and output transformer, 
unmarked case as new, £50. Prefer buyer collects. GBDPO, QTHR. 
Tel Northampton 810085. 
Pair 28·5MHz hand-held transceivers, £20. 2m SW transverter 
(solid state) + G3AEV converter, £24. (Wiii sell less converter or 
separate). 100MHz fm GEC base Ix, £5. Buyer collects. G3YSG, 
QTHR. Tel 068-482564. 
Trio JR310 good cond, £55. KW Victor 120W a.m. cw, £30, 
Buyers col lect. G6NK, QTHR. 
Trio 9R59DS new boxed with 1MHz xtal, hardly used, £42. Ideal 
swl. Sentinel 2m converter 28-30 l.f., hardly used, £ 10. G3TSO, 
QTHR. Te l Kington Langley 393. 
2m base station (Hudson) SOW out, I/channel or vxo, rx side needs 
attention, hence only £39 comp with case. 19ln Pye hlghband mains 
monitor rx, £10. Same lowband, £8. Pye Ranger, Hudson AM112 
for spares, £1 each. G8HER, QTHR. Tel 01-337 1103. 
58301 all !liters fitted SB401 with xtal pack and MOOS for Europa. 
Some spare valves. All cables and instruction books, £120 each ono. 
Deliver up to 100 miles. G2DV A, QTHR. Tel Frodsham 33407. 
T abletop tx/rx for 4m 3/20A output ready to go on 70·2MHz, £35. 
Honda E300 genny Immaculate, only £60. Converter 70cm (G200) 
with preamp, £8. Many smaller items, sae for list. GSUM, QTHR. 
Trio 9R59DE ok but modded, £25. CR70A rx perf, £17. 7·S-9·0V fully 
regulated 10A psu 40V transformer, new, £13. American mags 
mostly 1930s approx 50, offers. GSHTS, 7 Howard Close, Tewkes­
bury, Glos GL208QT. 
19 sets. Three comp sets with some spares. Will split up. Offers. 
Arnlleld, 29 Lapwing Lane, Brinnlngton, Stockport. 
Heathkit 10--12U scope, mint, £30. Unicom memory calculator, 
£30 ono. 2m converter, DL6SW, 28-30MHz l.f., £5. 70cm converter, 
28-30MHz I.I., £8. Xtals, 1,620·0kHz, 1,535·0kHz pr, £3. 11·710MHz, 
11·720MHz, £1.SO each. S2·8333MHz for 1,296MHz conv, £2. Pawley, 
52 Sumatra Road, West Hampstead, London NW6. Tel 01-794 9934. 
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HWtOO with psu, spkr, £100. Matching 2m transverter with 4CX-
250B pa, built-in psu, coax relay, converter, £80. Transverter 4m, 
built-In converter, QQV03/10 pa, requires psu, ant-rly, 28MHz drive, 
£30. 4m xtals 75p ea sae. 70cm Multlbeam, offers. G30UF, QTHR. 
Tel Amersham 21573. 
D ash Cambridge on 145, Emupressor, 2m converter, 70cm con­
verter, CTX.2 2m tx, TW topband Ix with mains and 12V PSUs, 2m 
transverter, 8!>-160 fransverter and Integral Heath psu, command 
receivers, 2m and 4m xtals, other Items 160-70cm. List from G3YNT, 
QTHR. 
N ational NCX SOO Ix, psu, spkr and mlc, very compact rig for 500W 
p.e.p. Input, good speech quality reports on air, £130 ono. G3UJE, 
QTHR. Tel Camberley (0276) 65654. 
Eddystone 870A rx as new, exchange for Eddystone EC10. Wanted : 
4CX250 base and chimney. Tel 02t-588 2043. 
Trio 9R·59D rx, £35. P. Kenyon, G8CAK, QTHR. Tel Much Wenlock 
406. 
AMtOB 2m Cam bridge 6-chan, t2·5kHz with control box, cables, 
cradle, etc, vgc, £25. G4BIK, QTHR. 
H ammarlund H XSO tx, 230V, 160-10m, manual, mint, £75. Brenell 
STB2 stereo recorder built-In ampllflers and speakers, mint, 
virtually unused. Full service data, £t50 or exchange FT200, NCX5/2 
or similar. G3UQP, QTHR. Tel Huntington 56041. -
Equipment of late G2ABV. Heathkit DX100, £25. Telequipmenl 
S5tA 'scope, £25. RCA wavemeter, coax relay, 650-0-650 250mA 
transformer, plus many magazines and small items for callers. 
G4AEZ, QTHR. Tel 01-366 7166 evenings. 
BC453 Q·fiver, £4. Eddystone S-meter in case, £4. Eddystone spkr, 
£3. IN23 xtal type tester, £2. Gecophone early 'twenties xtal set, also 
one home-brew same period. offers or why?, carriage extra. Sae 
enquiries. G3ZCO, QTHR. . 
Plessey PRtSS gen cov rx, £500. Collins 75S-3B rx, £300. Collins 
32S-3 Ix, £350. Collins 75S-3C rx, £425. Solartron dvm LM1240, £40. 
Racal 9520 frequency/period counter, £55. Tel 01-229 1229 or write 
J. Yu, 8 Basing St, London W11. 
T rio 9R59DS rx, 18 months old, clean cond, spkr 1MHz calib, 
voltage stab, outboard xtal controlled converter, 4!>-10m, needs few 
parts little work. Also comp Q-mult. No splits, £50 ono. Why? 
G81XB, QTHR. Tel Maidenhead (Berks) 26010. 
8 24 tri-band minibeam, £24. G31US. Tel Wootton Bassett 2501. 
Racal T RAt09C mobile ssb 160-40 autotune whip handbook, £55. 
R1475 and psu, £15. ATS and psu, £15. BC221 stab psu, £15. 4m 
equipment Pye base 70·26 lunable rx, £10. 6CH Ranger with controls 
£6. Reporter, £2. G30QC, 57 Thorpe Place, Tattershall, Lines. 
FRSOB rx vgc fitted xtal calibrator, £47. Burgls, 11 Morningside 
Avenue, Porlchester, Fareham, Hanis. Tel Portsmouth 812611 ext 
429, (office). 
Drake MN4 matching network with manual, mint, £45. Heathkit 
swr meter perf PL259 connections with manual, £6.50. G3FH, QTHR. 
Tel Hlghcliffe 5974, evenings. 
Swop miniature tv tube Mullard A28-14W 91n, scan coils, base, cap, 
100 B7G/B9A valves E88CC, 6CH6, 5763 etc, pair PL509 tx valves, 
for why? sae. G3AAJ, QTHR. Tel 01-9896741. 
Matched pair RCA 6LQ6 new, £5. Matched pair 6HF5, used but 
good, £1.50. New RCA valves 12BA6 (3), 12BE6 (2), 12BZ6, 6GK6, 
6EW6, 75p each. Halilcrafters SX28 manual, £1.50. QST January 
1946 to September 1969, CQ January 1958 to July 1969, Short Ware 
Magazine April 1955 to December 1970; RSGB Bulfelln January 1949 
to December 1969, Ham Radio 1973. All comp and good, offers. 
Wanted : 40fl telescopic tower, must be complete and perfect, base 
may not be essential. G&XY, QTHR. Tel Kenilworth 52679. 
t 2·SkHz Pye 455kHz bandpass Olter low Z, £6. Solid state 96kHz 
ssb tx/ rx unit containing 2 xtal fllters, Ideal basis rf speech proces­
sor. New valves: 6/40A, £4; 3/20A, £3.50; 3/10, £1 ; matched pair 
4CX250B, £7; 6146, 2C39A, 3C100A, 8298, 6BH6 etc. Sae for Info 
please. G8CYN/G4BEW, QTHR. 
t 0-160m cw/a.m . transmitter plus vfo (6146B pa). Creed 7B. Pair 
4CX250Bs. TW4communicator12V wkg plus mains psu. Homebrew 
psu 300/150V Stab 6·3V ac. Pocketfone cases, other components. 
SAE please. Cordingley, 20 Lansdown Parade, Cheltenham, Glos. 
Ad miralty B40C, complete manual, trimming tools etc, mint, £35. 
BC221 , original calibook, manual, Immaculate, £25. AR88D, m/trans, 
o/p trans, gearbox, all new, SAE details. Command receivers, 
Q5er, 3-6, 6-9MHz, all brand new In carton, £9 each. G3GUU, QTHR. 
l com IC2t with IC21 vfo both In good cond. Modifications: extra 
10·7 filter, separate 455kHz i.f, strip with vfo for a.m. and ssb, £135. 
ono. Prefer buyer inspect and collect. G8DBO, QTHR. Tel Mel­
bourne (Derbys) 3275. 
20W 2m tx switched xtals 3-tler rf psu modulator uml transfmr and 
psu coaxial relay and psu all relay controlled all in vertical steel 
cabinet, £30. Codar preselector Internal psu, £5. Sae other Items, 
Law, Tel 01-653 8208. 
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Drake R4A rx top band and 28MHz xtals, £140. Buyer inspects and 
collects. G3PTN, QTHR. 
Good QTH unique modern terraced house, Newiyn, Cornwall, 
fantastic views over harbour and Mounts Bay, 3 beds, lounge, 
kitchen, bathroom, garage, gardens, Mustang beam included, one 
minute harbour, shops, bus stop. Price £14.500. G3YZY, 4 Bowjey 
Terrace, Newlyn, Penz'.lnce, Cornwall. 
Selling gear lat e G3DEW. 2000A (one owner) with pp and O· 
mull, £160. KW600 linear with new spare valve £65. Complele£215. 
G2YS, QTHR. Tel 76864. 

WANTED 

Aerial rotator AR22 comp. with control unit by Radio Society 
Harrow; reasonable price paid. Contact G8BJO, QTHR. Tel North­
wood 27718. 
T wo 3BPI crt for junior members project. Contact Otley Radio 
Society. G8DFZ QTHR. Tel Otley 3083 after 7 pm. 
KW2000B with ac power supply. State price and cond. S. Fletcher, 
35 Elm Grove, Bromsgrove, Worcestershire. 
KW2000 or KW2000A/B with ac power supply required in good 
working order. All enquiries will be acknowledged. Please write or 
telephone after &pm to R. Alban (GW3SPA) 15 Mountjoy Plate, 
Penarth, Glamorganshlre. Tel Penarth 707794. 
For disabled pensioner, general coverage short wave receiver 
with bandspread and bfo. Codar CR70A, Heath Mohican etc 
would suit, about £15 maximum. Contact via G4A VV QTHR. 
Tel 01-653 1148. 
Urgently required: Manuals or circuit info for PCR rx and GEC 
Electra Iv. Please state price requi red. S. Blake, 37 Chaucer Drive. 
A ylesbury, Bucks. 
KW2000 or FT101 tx/ rx. G3SZY, QTHR. Tel Stetchworth 366. 
H y-Gain model TH2 Mk3 Thunderbird In good cond, what price, 
only room for 2 element, carr paid with or without balun. Gl6VU 
QTHR. 
C an you help please? Circuit diagram of rx and Ix Comet type 320, 
for photocopy and fast return. G. Dldelot, 16 Impasse Louise Michel 
44600 St Nazaire, France. 
Faulty CRtOO or B28 rx. Any cond acceptable. even incomplete. 
Anywhere. Briscoe, 27 De Vere Gardens, llford, Essex. Tel 01-554 
6631. 
J -B eam three or four element beam xtals 42MHz 49MHz, Pye low 
band rf board, also xtal 120-66MHz or 40-22MHz or any lo give 362· 
MHz. G4ADE, QTHR. Tel Cleckheaton 77838. 
Manual and or handbook for Cossor oscilloscope model 1049. 
Will buy or borrow and return after photocopy. A lso to complete 
restoration rx type R1475 mounting tray type 656 a.m. ref 10A 17535. 
G4CCW, QTHR. Tel 01-6511410. 
9MHz sab filters XF9A XF9B, McCoy, SEI or similar, would con­
sider 10·7MHz. Also HRO dial and drive units. For sale: AF speech 
clipper, £6. UHF tv masthead preamp, £5. G3PJT, QTHR. T ei 
Comberton 3137; or G3PLP, QTHR, tel 021-744 3187. 
Grid dip osclllator. King, SMC, RAF Laarbruch, BFP043. 
Good cond T aylor model 45D valve tester, Taylor model 68A 
sign al generator (or similar) complete leads and manual. A lso Class 
D wavemeter No 1 Mk2 and HRO model ST wkg or u/s for spares. 
Details please. G3WHM, QTHR. 
Racal P anoramic v iew er. G3VPI, QTHR. Tel 0473 79186. 
V iceroy Mk2 cu/pu, or 250V etc txfmr and If choke from same. 
Circuit also needed. Also Hustler 10-SOm trap vertical. Russell, 3 
Goss Close, Nailsea, Bristol BS19 2XB. Tel Nailsea (027-55) 4351 
evenings. 
Compact t 60m ssb tx/rx . Separate Ix also considered. G3ZZD, 
QTHR. Tel Tunbridge Wells 34117. 
Comp m orse course records and books required by schoolboy 
Just passed RAE. T. Peel, Bankwood, Nlnelands Road, Hathersage, 
Sheffield. Tel Hath 394. 
Eddystone nOR Mk2 or R216. J, M. Heath, 235 Thorne Road, 
Wheatley Hills, Doncaster, DN2 SAR. Tel 66311. 
HC8/U xtals, 11·000MHz fundamental 25·00, 32·00, 32·50, 33·00MHz 
3rd overtone. G8HEO, QTHR. 
Vacuum variable capacitor 250pF, 300pF or 500pF. Also valves 
for hf linear amp 4-250 4-400 5- 500 4- 1000 or why? Cash or exchange. 
J. Bright, Hlghfleld, W oodwater Lane, Exeter, Devon. Tel Exeter 
75051. 
A. M./fm 2m tx/ rx in good wkg cond. RX must be tunable across 
whole 2m band. Pref Ix to be multi-channel with xtals. Pawson, 112 
High Street, Somersham, Huntlngden, Cambs PE17 3EN. Tel 
Somersham 684 evenings. 

RADIO COMMUNICATION October 197'l 



FR DXSOO Sommerkamp rx, must be in good cond preferably 
with 50kHz dial and all extras 160m 2m. FM and cw filters etc. Cash. 
G3XNX, QTHR. Tel Brix ham 0803 85 4504. 
FT100 or FT150tx/rx, cowl gill motors. Price and details to G3YAA, 
10 Millers Lane, Stanstead Abbotts, Ware, Herts. Tel (office) 01-634 
4337 or (home) Ware 87001 O. 
Pye Cambridge dash or boot. Any band any cond. Also parts, 
cables, boxes etc Westminster tx oscillator board, rx oscillator 
board or dismantled Westminster, any cond. G800M, QTHR. Tel 
Penn (049 481) 4483. 
UHF tunable rx-viz: S27, S770R, R216. Heathkit tower. Heathkit 
linear. RF26 unit. RSGB Call Book 1974. VHF coaxial relay. Apply 
Baker, Bontnewydd, Aberystwyth. Tel Ffon Bronant 608. 
AR88D waveband switch in new cond, also dial mechanism, price 
Immaterial. 7Q7RM, Box 472, Blantyre, Malawi. 
You , help please, urgent, circuit/manual for Phillps 'scope GM-
5659. Buy, loan, why? Your price paid. G3ESB, QTHR. Tel Derby 
671536. 
7400 ICs on boards, marked or unmarked any quantity. Telescopic 
tower. HF beam. VHF beam. Honda generator. Buyer will collect. 
G3MGV, QTHR. Tel 01-550 0032 evenings/weekends. 01-554 3434 
office hours. 
Spkr Bezel fo r RA 17. Bridgen, 87 Beaulieu Gardens, Blackwater, 
Camberley, Surrey. Tel Yateley (0232) 870399. 
Pye Tulip mic, desk type used with Pye base station installations. 
GM3NVU.16 Well Park Ter, Bonnybridge FK410E 
B arlow-Wadley XCR-30 rx with TR801 fm tuner and nickel cad­
mium rechargeables, £50. TT21 valve, boxed, £1. SEI xtal oscillator 
type QC1261, £3. Tel Bampton Castle 694 evenings. 
Mohi~n rx model GC-IU. G8BOJ, QTHR. 
FT100 manual required urgently to buy or borrow. N. Fudge, 10 
Hall Close, Bramhope, nr Leeds, Yorkshire. Tel Arthington 2958. 
Pye W estminster and F27 base, any cond band mode considered, 
also vhf rf power meter. Cook, 26 Thames Close, Chertsey, Surrey. 
Tel 61393. 
For private collection. Early (say pre-1930) morse inker, wi t 
components, valves, Interesting straight receiver, etc, at sensible 
prices. W illing to restore but items should be reasonably complete. 
All letters answered. G2BCI, QTHR. Tel 01-580 4468 ext 7811, office 
hours. 

ham 
radio 

5-60ctober 
5-60ctober 
12-13 October 
12-13 October 

October 

October 

19-20 October 
200ctober 
280ctober 

28-27 October 
2-3 November 
2-3 November 
9-10 November 
23-24 November 
24November 
1 December 
8December 

Contests calendar 
-UHF NFO & SWL (Rules In April Issue) 
- VK/ZL/Oceanla (phone) 
-VK/ZL/Oceanla (CW) 
-21/28MHz Telephony (Rules in May and July 

issues) 
-Start of 70MHz Cumulative (Rules in Sep­

tember Issue) 
- Start of 432MHz Cumulative (Rules in 

September issue) 
- 7MHz CW (Rules In June issue) 
-432MHz SSB (Rules In September issue) 
- High Wycombe Practice Triple OF (Rules In 

August issue) 
-CQ WW OX (phone) 
-7MHz Phone (Rules in June Issue) 
-144MHz CW (Rules In October Issue) 
- Second 1 ·8MHz (Rules In September Issue) 
-CQ WW OX (CW) 
-Verulam ARC 144MHz 
-Verulam ARC 1·8MHz 
-144MHz Fixed 

INTERFERENCE PROBLEMS 

Members accused of causing interference or who 
suffer Interference from external sources are invited 
to seek the assistance of the Interference C0minlttee 
In solving their problems. 

Enquiries should be addressed to : The Chairman, 
Interference Committee, RSGB. 35 Doughty Street, 
London WC1 N 2AE. 

magazine----

the no-nonsense look at 
American state-of-the-art 
amateur radio 

Mailed direct for £2.85 per year. 

Sole UK subscription agent: 

RSGB, 35 Doughty St, London WC1 N 2AE 
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STEYN I NG 814466 

TRIO 
TS520 

If you are north ol London, Matlock Is an easy motorway journey 
away but If you are rich enough to live in the stockbroker belt 
south of the river ("what river?" they all cry), then a trip to Steyning 
in Sussex Is a must If you want to see the best In amateur radio 
gear. 

Dave Pink will offer friendly assistance and genuine advice. 
The surroundings, although temporary, are comfortable and 

quiet and you are assured of a warm welcome. 
Wide ranges of nevi and secondhand equipment always in stock. 

ti Dave hasn't got what you want, it will soon be there from 
Matlock. 

Dave's place is In Goring Road, Steynlng. Just oft the A283 
on the Shoreham side of the village. Half way down the road, 
look out l or the tower on the l eft. 

Become a 
radio 
amateur. 
Learn how to become a radio­
amateur in contact with the whole 
world. We give skilled preparation 
for the G.P.O. licence. 

WA A 

------------------------------Brochure. withou t obligat i on to: I 
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept RCB1074 I 
P.0.Box 156, Jersey. Channel Islands. I 
NAME I 
ADDRESS (Block caps please) I 
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THANET ELECTRONICS 

DAVE 
G8ELP 

PAUL 
G3VJF 

SOLE INOUE IMPORTERS 

INOUE IC-225. This is the ulllmalc In FM mobile rigs (and ot would be much appreciated in most shacks tool) . Consider these 
advantages:-You have 80 channels lmmedlalely available wothoul having to buy another crysta l and tho addlllon of one extra 
crystal gives you even more channels. Alternatively you can use an external VFO, which operates in the range 11 ·255 to 12·255-
MHz, to phase lock the internal VCO giving complete band coverage, without multiplication, on both transmit and receive. Thus 
you have the stability of the 12MHz VFO on 2 metres. By switching the funclion swilch to REP the transmit frequency is auto­
matically lowered by 600kHz thus making the rig usable on all the UK repeater channels. Of course we fil an adjustable tone burst 
generator free in all the rigs bought directly from us. There is even the option of raising the Tx. frequency by any fixed amount for 
such uses as reverse repeater working etc. by using a slide switch on the lop and a suitable crystal. The audio quality and 
clipping Is superb giving optimum talk power without over deviation. Al l this electronic wizardry is packed into a box 58mm . 
156mm · 247mm- which will even fit into a Rover 2000! 

INOUE IC-210. This is the perfect FM rig for the home station or mobile use-and you won't have lo wail for months to gel one. 
It Is fully VFO on transmit and receive using a similar phase-locking system to the IC-225, with automatic tone-burst and repeater 
duplex facility. 

INOUE IC-22. A 22-channel mobllo FM rig, well built with superb wel l limited modulation and a good sensitive receiver. Really 
good value for money. Fitted with crystals for 145.00 and two other channels. 

Please do not hesitate to write or phone us for further details-evening or daytime. We can offer credit facilities, or if you have 
an Access card why not phone us and give us the number together with your name and address as ii appears on the card and 
we wlfl dispatch transceivers to you by Securicor the same day if we have them In stock and you phone before 3pm. 

PRICE LIST 
LI NER·2 

2m SSB Transceiver 1.44 1- 144 JS 

INO UE 
IC-210 2m FM Tr.,nscetver- tull)' tunnblo 144·U 6 w1lh bu1lt·1n 
oh•••·loc~ed VFO 240V AC and 12V DC • • 
IC·2222 Chi\nncl mobile 1r.,nscelver(3chnnnels suopllod) . 
IC-20 MobHe C1yslal Conlrollcd transceiver (cr-yst11ls !or 
1'5 OOMHz. suoplled) . 
Edra chnnnC!fs lor above 
IC-25580c.hannel mob+le 1ransce1v1H 

MICROWAVE MODULE PRODUCTS 
2m. Conwer1ers 1Fs 2·•. •-6. 28·30 . 

October 1974 

£132.00 

£260.00 
£109.26 

£1CM.63 
£3.54 

£195.00 

£15.20 

70cm Conve1te1s IF~ 28·30. 144·146 
2m Low noise 11reampwlth 2 lsohucd ouipuls . . . . 
70cm Trfplets Zm in 70cm out, MRli inpul 20W oh1lno 12W 
OUI 

SOLID STATE MODULES PRODUCTS 
ConY1!1INS 2n\ IFs 2·4, 4-6. 28·30 . • 

70cm If U4-146 
Eu1ooll Tran~v~11er comolcte . • • • • , 
or less 2A 00V03 10 and h OOV06 40A (2m and .tn' vo111ons) 
PA3 mlnlalure 2m pteamp 101 building hHo CJ111lno eQulp. 
mcn1 

£18.10 
£9.CO 

£17.54 

£15.00 
£15.00 
£70.H 
£58.SO 

£5.00 

2m Conwe11er 28-30 IF w11h 116MHt LO output lot u.:rnsvener 
use £16.30 

PRICES ARE NETT- Please add 1 % VAT to tall orders. O elive1y i5 
FREE 

TRADE ENQUIRIES WELCOME 

24-HOUR ANSAPHONE SERVICE 

THANET ELECTRONICS 
3 Sheppey View, WHITSTABLE, Kent CT5 4PG. Phone (02272) 62555 

RADIO COMMUNICATION October 1974 713 



AMATEUR ELECTRONICS GJFIK 
BIRMINGHAM 021-3251497 021-327 6313 

FOR USED EQUIPMENT! 
JUST A FEW EXAMPLES OF ITEMS AVAILABLE AT THE MOMENT FROM OUR EXTENSIVE USED 

EQUIPMENT RANGE £ 
RACAL MA79 TX DRIVE UNITS . . 350.00 
RACAL RA17 RECEIVERS 300.00 
RACAL RA117 RECEIVERS . . 350.00 
COLLINS KW M-2 with COLLINS 516F-2 PSU 550.00 
COLLINS 75S-3B w ith ALL FILTERS 300.oo 
COLLINS 32S-3 420.00 
COLLINS 30L-1 200.00 
COLLINS 312B-4 95.00 
RCA 8516L 180.00 
EDDYSTONE 990R 350.00 

PLEASE NOTE VAT IS ADDITIONAL TO PRICES SHOWN ABOVE 
THE ABOVE IS A SELECTION OF SOME OF THE MORE EXOTIC GEAR WE HANDLE: A COUPLE OF 
STAMPS (WE'LL PROVIDE THE ENVELOPE) WILL BRING YOU OUR LATEST COMPREHENSIVE LIST 

THANKS TO OUR HIGH TURNOVER IN USED EQUIPMENT WE CONSTANTLY REQUIRE NEW 
SUPPLIES 
WRITE, PHONE OR CALL STATING PRICES REQUIRED AND LEAVE THE REST TO US WITH RE· 
GARD TO COLLECTION FROM YOUR QTH. 

(BE SURE TO SEE OUR ADVERTISEMENTS ON OTHER PAGES) 

ELECTRON HOUSE, 508-514 ALUM ROCK ROAD, BIRMINGHAM 8 

North West Electrics 
ALL PRICES ARE INCLUSIVE OF V.A.T . 

SPEAKER CABINET , 7~· --.. st• "' 5· filled with 7" "' 4• 80. speaker. 3 waits . 
Grey finish as Trio/ Eddystone, £.5.74 plus posl 25p. 

TRADIPER TE'5, 440 Kcs.-280Mcs •• £tl!l.SO, posl/[nsuranco 50p. 

NEW BOAROS MANUFACTURED TO OUR SPECIFICATION. COM· 
PON ENTS N OT INCLUDED IN PRICE OF BOARD. 

READOUT BOARD. 4 Olglt, uses GNP1 wire ended, side v~ewlno. lubes. 7490 
dividers, 7475 lalch and 74141 Nl.-le driver. Plfnted !or re.set 0 Clln be whed lo 
,est 9. Boo.rd £1.65 e3ch, post lOp, Board size -tr 3' , 

TIME BASE BOARD. Givas all pulsu ncodcd to control readout lor counte<. 
Uses 7400 Osc. 1MHz 6 oft 7490 divi der choll"l IO I cyclc.1474 clocked dual. 0, 
7413 Schmllt h i 9ger, 7400putse outpuls. 2N3708 l atch output. Board, £1.65 each, 
post 10p. Bourd size,, ... 2~ ·. 

8 DIGIT READOUT BOARD ASSEMBLY. £4.95 each. oosl IOp. Pdnlcd lo 
useZM10201· d1a. end readout lubes. ftonl board l akes holde<s for ZMU)'lOs S\nd 
741SN Nl •le dtl'Ve1s. Ba.ck board ti'lkes 7490 and 8475 Quad l atch. Boards mount 
bock to bttck lo make an Ideal assembly tor treciuenc.y counl.cr, ere. Boa1d si ze 
10· x 2t·. Fron! o r back board av.lilable, £2.47 e3Ch, DOSt lOp. AU boards <HO 
high Qualil_y on hbrcolass. Holders for l .C.'s low pro Ille 14 or 16 pin, 17p Ci'lch, 
post pold. 

READOUT TUBES. BrMd new Hi v.1.1e GR10M, £2.00 each, post p11ld (end read· 
out 13 pin), 

Poslage where unstated Sp each: any excess would be refunded. W e welcome all 
enqui ri es. however small. Slampcd addressed envelope please. Hours of busi · 
ness: 9.30 a.m.·6 p.rn., Tuos.·Ftl. 9 a.m.·S p.m. Sal. Closed all day Mondays. 
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NORTH WEST ELECTRICS 
769 STOCKPORT ROAD, LEVENSHULME, 
MANCHESTER 19 Phone: 061-224 4911 

MEMBER OF THE AMATEUR RADIO RETAILERS ASSOCIATION 

G3ZY G2CTV G3YBO 

Transceivers, Transmitters and Receivers by YAESU, 
KW Communications and SWAN. 

A erials and Accessories by J Beam, Hy-Gain, Mosley, 
Tavasu, G Whip and Mini Products. 

VHF equipment by SSM and Microwave Modules. This 
includes the EUROPA for 2m and 4m. 

Second Hand Equipment 
HEATHKIT SB 301 and SB 401 £185 SB 610 Scope £35 
KW 2000B £190 VFO 4 £25 Trio 59DS £48 Trio JR 
310 £68 Eddystone 888A £68 940 £110 Drake T R4 
£240. 

Prices include VAT but not carriage 

79 Chatsworth Road, Chesterfield 540 2AP 
Telephone: 34982, Evenings 863755 (IHI pm) 

Shop hours 9 to 5.30pm-Tues to Saturday 
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NEW LOW P RICES 

THE G3ZVC SSB TRANSCEIVER 
All components aroavalloble lor this proJnd(ns dcscribod In last monlh's ROJd Com 
PP 588·591). Spe cial price for comple te klt- £56.00. All oarts olso aY,1llable 
separately iH follows: 
P.C. Bolud-£1.SO M0108 Ring Mlxer-£6.SO 
OC1246AX Flltor with bolh cauler Xtals- £.21.SO 
CR071-8A Toroid- 12p 

Spttl ilf Prices for MlnlKils: 
Mln1KH 1 (which contftins au the above)- £29.70, 
Mfnll<il 2 (9ics., 2 translslors and s diodes) - £.24.65 (All iWl\lfabte ser:>ar:.telv-see 
Semiconductor list nc•t column 
Mini Kit 3 (eill llied resistors a_nd capacltots)- £.2.•0. 
NOTE-This unit re Quifcs only a local oscillator, llnenr ampffller. pre ·selcctor. 

microphone end loudpeoker 10 complete tho hnnscclvcr. II is sullable lor 
use up to 500MHz. 
2f • 25 ohm loudspeahr is also a.vailnblo al £ 1.35. 

COMPONENTS FOR RADCOM DESIGNS 
G·J TDZ 2M TX/ RX 
Oeslon ror I his portable 2m ltaL'\seelver a.s Jan '73 RadCom with eorrE!cHon as A pr II 
'73 cdUlon. Reprint (Included freo In MinlKI! Rx 1)-201) plus lo,roc SAE. Special 
P1lce1, tor comple te kits (less cryslals) ~re n follows: Rll. £ 12.60: Tx. £5.55: 
Modulalor, £2.95. (Modulator klts do not lnclude PCB or transformer ns many 
construclors profor lo use rm I.e. ampliO<!d All pub. ava.ll~blo 1e p.t'lriltely a5 

iollowa : 
P.C.Soeirds-Rx, 90p: Ti. 60p. 
Drive Orum- 24p, 
Co1d Otlve Splndle-23p. 
'Imm Coil Formc1s-4p ea or 36pf10. 
FX111SFonlle 8 ends-1p eo o r 3SpJSO. 
CFT•ssc Fll1e1-48p. 
Special P1icoaforMln1KUs: 

3 gang 'I( 17pf- £ t.'23 (Incl. 
screws and washers), 

Cord Tens:lon Spring-Sp. 
VHF Cores- 1lp ea 01 12oJ10. 
Trimmers: 10pF, 1Sp; 36oF,45o. 
Phltrps2}1n LoudspeaJ\cr- £1.35. 

MlnlKh i (which cont11lns the above)-Rx, £5,75: Tx, £1.6$ , 

O• lno 

MlniKlt2 - Rx (t I.e., th'antlstors &' dlodes)-£l.6S; 1 all semi·conduclors 
- Tx (4 translators & 3 dlodet)-.£3.45 • i:tvailable 
- Modula.tor (7 trantlator-s and 2diodes)-tt.80 ) st'lpara1ely 

Minlk1t3(re5i&torsand fixed capacilors}-Rx. £2.35 ; Tx, 50p: Mod . .£t.,20. 
Set of to NICad Batlerlaa-£2A.OO. (Each-£2.65. 6 for t.15.00). 
GJXGP- MINI D.F.M. 
D esign as June 73 RadCom. Reprint ( tree In MinfKll 1)-20~ plus large SAE. 
Two versi ons ol th., clock bo~rd ore available: lhe orlginol wilh 100kHi oscl llator, 
and our modlncnllon 10 lnke lhe rnore readlly 1waUable (and ch~apedJ 1MH.t Xtal 
o scilh1to1usingft1400 I.e. and an ettro 7490 divi der. 
P.C. Boards: lnpul A mpllfier-30p ; Oisplay-£1.00; Clock-100kH1- 90p or 1MH:­
£1 .00; (modlflcallon detail Included). 
M lnllron- £1.35. LE0- 2'0p en ot £1.75for to. Translormcr-:£1.55. TlmebascSwltth­
"9p. Pointer Knob-12n. Roul"ld Knob-25p. 
Mini Kit 1 (which contains lho above) - 100kHr (wllhout Xtal), £10.90. 

- 1 MH• (Including X1al), £13.15. 
Also a.vnllnble-tOturn Pote ntiometer 1K0- £3.•5. 

M 1n1K1t 2 : !:~~:1~:.~·;.~·a :,~~;j~t1·~:~ ~ :~1:::,~>£~61.s;s l. 
Add Sop ir30MHr I.cs. required (OM7490& 7'H00) J 

NEW FROM CATRONICS LTD 

all scmiconduc.~ 

tors avalloble 
sep11ratelv. 

Tho first ot a new range of modules hom C11lronlcs Ltd atet now nvallable nll havrno 
these l&nture$: * All units reodybulll and aligned * Only lop gmdc components used * Each unit lndlvlduitlly le&htd botorcdespatch * Full instrucHons nnd connocli oo dlllgram included * Available Orlly lrom A .R. B. B.G. * Oe llvo1y lrom stock (nl lime of pubJlcallon) 
Repeat or A econ Tono Generator with rnoeat tone laclllty. Ooatlnl) .oolarlly sut>ply 
end tcverso pohulty proteclion d10d(!. Output is presettablo tor hcquency and am1>1i· 
tudc. 9· 15voll supply. Only £4.40 fnc. VAT. 
Cryatal Calibrator giving outputs on 1MH1. 200kH.t. IOOKH.t. SOJiiH: and ?SkH1 at lho 
Oick of a swilch, wi1h h armonic-s audibl e up to 2m bond, 6 volt supply. Only £1.15. 
Inc. VAT. 

MISCELLANEOUS IT EMS 
FEED·THRU CAPACITORS, IOOOpF nul 11 .. Jno lypc ceramic leed-lh1u('~pi1.cl101s 
fo r byoassino al H.F. nnd V.H.F.-15p Mrh or £ t.30 fOI to. 
OECON DALO PC8 M ARKER PEN-wllh lnstrucllon shecl &. sp~re llP-IOp. 

Seo ou' 1tand at 1he L eicester Exhibition. 

ALL PRICES INC LUDE VAT 

"VHF COMMUNICATIONS" 
Maoruincs ond kils lor VHF Communic.:t.tions may now be ordered through us. 
Currenl mnga:ino subscr101lon is £2.SO (lncludrno postoge). 
A new kit orko lisl is i n course of or(!poration. 

SEMICONDUCTORS 
DIGITAL I.Cs. 

7'00 22p. 74HOO 40p. 7447 £1.10. 
7473 40p. 7490 75p. DM7<'l0 £!.05. 
7'196 £ 1.60. 

LINEAR I.Ca. 
LM380 £1.08. MVR5. LDDTI £1.75. TAA570 1:1.81. 
T AD100 £1.50. 11l9t4 41p, 

SL600 SERIES 
SL6t0 £1.7S SL611 £1.75 
SL6U £1.75 SL620 £2.65 
SL621 £U5 SL622 £6.65 
SL62J £5.25 SL630 £1 .65 
SL644 £ 3.25 SL6'1 £3.25 

TRANSISTORS 
AC187 250. AC188 220. BCI08 130. 
BCI09 170. BCl78 160. BC301 3<o. 
BC131 430. 80132 5Jp. BFl!5 190. 
BF167 2•o. BFl 73 280. BF220 Use BFI 15 
BL Y33 £1.25. BSX2'0 U p. ZTX300 110. 
ZTXSOO· 1'o. 2N706 1 lo 2N708 12p. 
2N9181MPS918 42p. 2N3553 £1.25. 2N3819 29p. 
40Z90 £1.25. 40673/MEM616 53D. 

DIODES 
BAI02 280 BAW62 6p. BZY83 JVJ 14p. 
BZY88/6V8 14p, MLEOSOO 20p. NK'T27!l e Quiv. 11p. 
OMOO to. IN~14 60. IN4001 So. 
I N4003 9p. 1N41'8 Sp. 

J BEAM AERIALS 
We are) now officlitlly ;:tppolntcd agenls. for J BEAM A ertals and should t'l a~!! lhe 
whole 13nga of oC'rla1s and rotlllors 1n s tock ol !Imo ot oubtlc.,tion. 
For example for 2m there i s aS·element yagt •1 £4.21 up loo 14·elemont Pnrabeam ·i 
£.16.63. Also crossed 10·~1e",en1 yagl nt £ 13.82. For 70CnlS, a d:ouble 8 yaol .. £8.U 
up lo 46·element MulllbCtam ·• £11.88. 20101220 Rotator " £33.48. 
Carriage on all above ls £1.00. 
Full llluslrolcd cn1:ilogue & pslcr fist avallable (l.'Jroe SAE pleas'). 

MICROWAVE MODULES LTD. 
The lull r~nge ol units Is now available as lollow$: 
RECEIVER CONVERTERS using dual oate MOSFETS In 1he R.F'. A mplifier (fn 
cm & 2m) and miAerstaoe111 (In ell ver$lOns). 30dB gain. All with 28-JOMH.t or 4-6MH:. 
l.F. output (Sta1owhkl'treQulred). 

'10 & 144MH~-£16.4~. 
IUMHt wilh 116MHr oscilla1or 01.11put for TX - £17.60. 
432MH:. - £19.SS (also \4J..146MHz l.F. version a<J.illablo). 

144MHr PREAMPLIFIER. 18d8 gain, 2•tldB noise figure-.C9.72. 
1«MHZ 5 WATT AM TRANSMITTER, 6 chnnncl c•yslal controlled (144 5MHz 
supp1iQd)-£JS.10. 
VARACTOR TRIPLERS 

20W IJP 10 oi"e 12W Of P on 432MHt-£.18.90. 
24W l fPtoQl"" 14W Oi Pofl 1296MHz-£27.00. 

Ootalted lnformnllon sheets available" for any ol 1tic nbovo on rcouest-SAE ple~sol 
All nbovo prices Include DO!ltagc, 

SURPLUS COMPONENT SECTION GSAAE GSBYL 
VARACTORS VSCl>SO, SW 1n al 2GH.t fot 2·SW oul i\I • GHt at .£1 ,00. 
OXLEY TRIMMERS tOoF nnd 15pF al So. 

Transi sl ors, Oise ceramics. Polysty1enc. Polycs-tet, Polyca1bona1c al"ld Efec1r0>lyttc 
Co.pac1iors: nrc s1111 i.WDilable. F'or lull de1alts set July adv~rt (p. 48&), 

Cheauos e1c. PllYftble to D. G. Phillip s, P6.P tOp. 

D. G. PHILLIPS, GSAAE, 16 Back Lane, Stock, lngatestone, Essex 
CMHDG 

full pd ca llsl 5Cnl on teq"Ut <SAE please) 

All prices sllown Include VAT at 8%. Please note IMl our Ut< post&. packfng cha.19e. except where lndic:.atod. Is lOp. EXPORT ordcts are wc1come-dC1duc1 ono 
fourloen1h (1/14) from lhe cost o f ttu~ goods and thon 1ldd .cso. lor post a nd packlng- lh1s will 1H)1m31ly covN cosl 101 air mail posl11ge. CHEQUES & P .Oa should bt! 
crossed and made payable lo 'A mateur Ra;dfo Bulk Buylno Group' or pay by GIRO-our A ccounl no. Is :31S234003. CALLERS £UC wclcon1e-but Qlcase loluphone 
01sl. ORDERS should be sent to our mall otdor addtcss as tollows: 

20 THORNTON CRESCENT, OLD COULSDON , SURREY, CR3 1LH 
(Telephone: Downlond 51413- tO am lo 8 pn\ Mondll'f lo Soturd0y only) 
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STEPHENS-JAMES LTD 
GlLRB GlMCN 

M G Audio Genetatotl •• 
2•" Pl11tlc Insulator' • . 
Omega Noi se Bridge TE·70' 
Omooa Noi se Bridge TE·702 • . 

t..22.~ 
I Op 

£14.~ 

£21.0S 
P1259 Plug1 <40p 50259 Soch1s <40p Cable 
reducer• 14p Eoo tnsulalots 6Q. 

70 Priory Road, Anfleld, Live rpool L4 2RZ Tel. 051 -263 7829 300 ohm 1nd 75 ohm lwln leedtr 7p ya.rd. 
URO c1bl1 16o ya rd. 

V HF EQUIPMENT 
F.D.K.Mulll 2000 Ttanacelvtr £291.60 
Liner 2 SSS Tranactlv•r £140.40 
IC21XT T tanactlv., with VFO ,, • £1ts.00 
Full tano• of tht Microwa ve Modufu produclt 
Full nino• of Solid Slate Modules produch 
Send SAE lor detallt of lhe 1bove Qroducts. 

J .Bt•m Antenna ranoo 
AnlennH, rotators, clamos, m•tl• e1c 
Send SAE for det11l1. 

Bulow Wadfe y 
XCR30 Solld Stttt Receiver 
FM Tuner TRSOI . 

Mobllo antenna Ra no• G.whlp 
Full range ol mobllo nntonnas from 160m 

.CIOl.00 
.1:17.20 

to 10m. Send S A E lor Information on this p1oduc1. 

SWAN 
Direct lrom tho USA. lho l omous Swon bmnd of 
eQu~omonl. 

700CX T1nnsc1tl Yot$ 3008 TronscelvtHS 
Seo lhem ot LelcoshH. 

Antenna Rotatott 
AR22R Posl 55D •• 
ARJO Pool 550 
AR.O Po1155o • 
C044 Pool 850 
Ham·M Post 85p • 

Y•HU 
FTtOtB Transceiver 
FT200 Ttan1telvt1 

ut.70 
w .oo 
.cJUO 
£56.16 
£85.JZ 

.1:358.40 
£232.20 

FT'°1 Transceiver 
fA'OO Receiwer • • 
Fl'CIO Transmi tler 
FRSOB Recelvtt , • 
SP.COO Spealiler •• 
Fn5 Tra.nscelver 
AC15 Power unH 
YC355 frequency Counter 

KW Eledronka 
KW2000E Transceiver • . 
KW20'2 Receiver • • 
KW204 Transmi tter 
KW1000 l.lnel\/ • . 
KW Speakor 
KW E-Z Maleh .. 
KW 160m Tuner Unit • , 
KW103 SWRJPowur m eter 
KW107 Me!chlng Unl1 
KW109 Matching Unit 
KW Dummy Load 
KW Anlennn Switch •. 
KW Traps 

Hy-Gain Antenna RAnge 
12AVO Vertical .. 
UAVT Vertical .. 
18AVT Vertical , • 
TH3MK/ Tdbandot 
BN86 Bllllun 

ACCESSORIES 
Single Melef SWA: MeltfS 
Twin Meter SWA: M ete15 
Moise Osdlletois 

£334.00 
.1:226,IO 
aoa.'4 
.(70.20 
£14,CM 

.1:1'4.00 
'36.00 

.(137.16 

LHS.00 
£17:.IO 
.(113.60 
.(162.00 
£t0.IO 
Ut.10 
tn.n 
£15.t2 
"'.30 
£81.00 
£10.26 
£.UO 
.cuo 

£.lt.60 
.(JI.It 
US.16 
£ti.JC 
.(10.:tt 

U .60 
.CIO.IO 
U.70 

TE16A Tranalatorfa&c:I Sl o Gen 
SR~5 VHF/UHF SWR Mel<r •• 
Tech IS. Fri d Olp Meler 

SECONDHAND EQU IPMENT 
Eddyslone 9'0 .. 
JR310 Recelnr •• • • 
Edd~slona E83S with AC Psu • • 
So"'mtrkamp FRSOO iecelver •• 
TtlO SU~~90S tetcei.ver 
Trio TX559 tro11nsm1Uer . • 
Hoalhkll HR10 rocolvcr 
IC21XT Transceiver 4. VfO 
FRSOXCOO Recolvor •• 
FTI01 C.W. Fiiter & filn 

£9.10-
£13.36 
ao.oo 

£ 120.00 
£72-00 

£65 
.Cito 
£U 

£125 
.CSO 

£190.00 
£165.00 

t.230 

Thia 11 PiJifl ol our aecondhand ranoe of eQulpmont 
which chanoo1 Hl!Jldly. If you ro1:3ulro ony particular 
modal. drop us a llno. wo mav havowhnt you roquhe In 
tlod. We purchne lor c.nsh good recolvera, trans· 
mtnors. uanscolvora etc. Tell us what you wo.nt In cash. 
Wo ton dollvor or colloct equipment Inn few areas. 

AIU our prl ce1 1ncludo VAT at 8%. Cl!llulage end 
poatooe It oxua ni co11 or by arrangement H'P terms. 
au•noed on all orde11 o~et £.25. 

SEE OUR FULL RANGE OF EQUIPMENT AT THE 
AMATEUR RADI O RETAILERS ASSOCIATION 
EXHIBI TION AT THE GRANBY HALLS, 
LEICESTER Oct 31 to N ov 2-

TOWERS 
ROTATORS 
COAX 
ROPES & 
LINES 

SOME ANTENNAS 

mosley 
makes 
i/m/p/a/c/t / ~~~;;Ar 

MONO•BANOERS 
A~10 3 Elomenl1. 10 mohOI 
A.41S 3 Elemtnt1, 1S melres 
Claulc-203 - C 3 Element1, 20 mt 1'1:1 
A·tz...8 I Elemont1. 2 mel'u 
01.,0 Ground Plono, 10 metre• 
D1·2 Gfound Plane, 2 m1UH 
MCQ·20 20 mot'• Ouad •• 

DUAL-SANDERS 
Elan 3 El1m1n11. 10 end 15 mettet 
Elan 2 Eltm1n11, 10 and 15 m•lfH 
TD·2 Treo Oloole, <40 a nd 80 m1u11 

Ul.00 
£30.00 
as.oo 
.CH.00 
.1:22.00 
.U.00 

£$3.00 

£35.0I 
u•.oo 
.Ctl.00 

TRI-BANGERS 
TA-JlJr. 

TA·l> Jr, 
TA-32 Jr. 
TA-31 J r. 
Cl•H'C·lt 
V-3Jr. 
MCQ· 38 
El· Toro 

H igh Powor Model Incl. Balun 
3 Elomonlt. 10, 15 •nd 20 me1rea • • 
3 Elomonl1, 10, 15 and 20 molres •• 
2 Element&, 10, 15 and 20 mel res •• 
Rotory dipole, 10, 15 and 20 moire. 
0 E11ment1, 10, I S and 20 mettea 
Tt•P Vorttul. 10, 15 and 20 melrH 
Cublcol Qued. 10. 15 end 2o met1u 
Vortlcal, 20, 40 end 80 melte1 

£46.00 
£40.30 
ua.so 
£1'.00 

£tl5.00 
£13.IO 
.£15.00 
.1:12-50 

Send for HANDBOOK containing full details of Antennas 
and other technical Information. 33 pages 25p. 

QUAD-SANDERS 
Atlas 

S WL AntennH 
SWl·l 

Ttap V111lc&J, 10, 15. 20 and •o me11u •• £25.00 

.cu.so 

.1:12. 50 
Refundable upon purchase of Antenna. 

ll~llO~l[[!Y 
Elfll1irllriil1~ Li[) 

716 

RD-5 
Olpolo, '1 , 13, 16, 19, 25. 31 oind '9 meltrs 
D lool•. 10, 1 s, 20, '° and eo metres 

All antennas available ex works carriage and Insurance extra 
Admintalt•tlve Addrea.a only 

40 Valley Road, New Costessey, Norwich, Norfolk 
NOR 26K, England 
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SOLID STATE MODULES 63 Woodhead Road, Solid, Lockwood, 
Huddersfie ld, HD4 6ER PhonP. 0484-23991 

Manufacturers and Suppliers of Communications Equipment 
MEMBER OF THE A.R.R A. 

SEE YOU AT GRANBY HALLS, LEICESTER, WHERE WE'LL HAVE PLENTY OF 
STOCK FOR YOU. WE SHALL BE WITH THE AMATEUR RADIO SHOP, G4MH, 

IN THE MIDDLE OF THE HALL 

I'll do a little plugging for the firm th is month, if you want more information on the products, 
you can look at other Radio Communications, or ask us. 

We have been concentrating on the manufacture of Amateur VHF gear for nearly seven 
years now, and if you look back at the adverts in Amateur Rad io magazines over the years, 
you'll find that our competitors come and go pretty quickly. This has been achieved, not 
by anything that I have said, but by what you, the customer, says, in other words, our 
equipment has sold itself. 

We've done our bit by fol lowing a policy of constant development. When one thousand 
units have been aligned, a fault may come to light whic h only appears on one in fifty units 
and these we can then design out. To help with this we have bought thousands of pounds 
worth of test gear, this helps us too, of course, by speeding up development and alignment, 
and giving us confidence in the products we make. This confidence, and the fact that we 
want to keep in touch with our customers, all over the country, is why we invite queries in 
our adverts. You won' t find many manufacturers inviti ng comment before and after sales. 

Finally, in answer to the question which most people ask when they come here, " Do you 
do it all yourself?" The answer is, no, we have full time sales, development, administration 
and production people. 

Ptlccs. lncludinf} VAT 

THE EUROPA 10 102 motr<' or 4 ml!!trc l r«nsrhlt and receive con\'1Hh.H £8S.OO 
complete . £7•.oo loss valves. 

' meirc J B~ilm £6.70 plus £1.50 ca.ulaoe. 

A ddllional 12-6V a .c . tumsformer for FT401, FL>IOO, etc . .£3.24. 

OR In a case ml1tch1no l ho Europa .£5.37. 

2 METRE SENTINEL low noi se FET PRE-AMPLIFIER £7.35. 

2 METRE miniature du•I gate MOSFET PRE· AMPLIFIER PA! £5.94. 

2 METRE SENTINEL duol o••• MOSFET CONVERTERS £16.20. 

2 METRE SENTINEL "X" duol gale MOSFET CONVERTER wi th o.c. 
P. S.U. £21.06 

2 METRE SENTINEL M.F. Medium W ave CONVERTER £20.25 

SM7070CM FET CONVERTER £16.20 

2 METRE SENTINEL CONVERTER KIT (2~·3G.\1Hl onl y) £ ! 1.00 

To obtain any of our products. We can despatch by return of post. We give same 
day C.O.D. Service (£50 limit). You can call in here to look at the gear. Queries? 
Write or ring if you have any questions. 12 months guarantee on our products. 
Paul G3MXG. 
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NOW - SPACEMARK SSTV 

SLOW SCAN TV 
MONITOR .. ---­
SSM-1 a - -

~.; ~ 
1 . "1~ 
t • <~ ! 

. . . . 

Pluo It Into your receiver phones Jack and watch SSTV ptclutes on the 
Monitor screen trom OX 1tatlona all over lhe world. II df!slred, SSTV pie· 
lure• cen also ba recorded on an ordinary tape recorder for viewing agaln 
on your Monllor. 
• All solid stale except s· CRTube. with 7 IC1, 17 transl&lora. • Tuning 
lndlcetor. • Conforme to lntematlonal SSTV .stand1uda. • 4 switched 
Inputs. • Manual. • Two--tone pvc-coeted cablnel. 13"w. x 7'h. iic. 13"d. 
W•lohl 17 lbs. 
SSM· t MONITOR-£U0.40 (Includes VAT & UK corr.) • •. Why oay 
double for an Imported Monitor? 
ALSO AVA ILABLE IN KIT FORM. 
SSM-1K K IT. complete set of parts w l thoul cabinet wo rk . .£80.St Ki ts c::ome 
with full lnalluctlona, circuits, lnyouts, parts lists. Case easlly ~volloble. 
S ET O F PC &a O NLY wllh lull dato. £7.36. 
SP ECI A L PART S (Tronsformet, etc) a'o'allable. 
SST V T A PES & CASSETTES w ith 1200 1500 2000 2300 Hz tones, sync. 
pulses & onHtun1 for setting up Monitors, £1.TI. 

COMING: SSTV Camer-a iind Fatl Scan SamDler. 

SPACEMARK LTD. 

SPACEMARK OFFERS A FULL RANGE OF RTTY 
EQUIPMENT •• • 

MODEL SRD·I aolld alol e RTTY CONVERTER· Kf.Y ER. £59.99 Oo· 
Ilona! plug-In A FSK module S RD1·AK , £6.31. SRD·1 compl•t• with 
S RDl· AK, £66,31 

MODEL FSD -1 solid •late FS K C ONV ERT ER-K EVER lor uacllno 
Commercla1 & Amateur use. £140.40 

R TTY C ONV ERTER KIT S & PCBa. 

S T .C solld 1tate. P CB1 only, wllh full Info, £12.69. S T ·& Complete kH(feu 
case), £70.14. ST.' .. 5 aolld 1tate PCB1 wllh Info, U .'8. ST-SAK AFSK 
modulo for S T ·5, .1:6.31. 

a MH TOROIDS, ~1p. each. 

B UTT ERWORTH Fil T ERS, Input BP & Channel. 

S SB I0° AUDIO PHASE S HIFT N ET WORK UNITS. £3.18. 

FIXED FR£0UENICY (6-8 channels) FSK RECEI VERS, aolld state, 101 

Met., Picas, etc. from £tS6.60. 

GOOD CW STARTS HERE ••• 
SAMSON ELECTRONIC K EY ERS 
• ETM·tb, £32.73.(£34.16 with me,cury botterJas) 
e ET M-3b SQUEEZE K EYER,£37.85. 
• STA Monitor unit, £.S.16. 
J UNKER Prcclslon hand key, superb 
p1ofesslonol model, £16.29. 
BAUER keylng/Pnddle unit for your 
El-buo. £5.71. 

A LL PRI CES INCLUOE VAT 

ALL GOODS POST P AID. 

Send stamp for Catalogue RP6. 

THORNFIELD HOUSE, DELAMER ROAD, 
ALTRINCHAM, CHESH I RE 
( T e l : 061-928 8 4 5 8 ) 

NEWI Universal R.F. Speech Clipper I 
INCREASES 'TALK POWER' ELIMINATES 'FLAT TOPPING' 
Easy to install - long battery life 
* Simply connect in series with your microphone 

l ead. N eeds no internal connections to your 
transmitter. Push-to-talk facil ities are retained. * Can give increased 11 punch11 o r .. talk power" 
comparable to a times-ten power increase, plus 
improved speech characteristics * Ideal for SSS, AM, or FM. * Advanced circuit uses optimised combination 
of digital and analogue techniques for 
long-term reliability and stab i l ity. * Seven integrated circuits, one t ransistor, three 
diodes. * Separate calibrated input an d output level 
contro ls. * V ery l on g battery l ife; over 600 hours from one 
PP9. £45 + VAT * Range o f ready-m ade out put leads also available. 

DES C RI PTION : The Datong R.F. Clipper brings the unique 
beneflls of rl clipping to any conventional transmitter. It should 
not be confused with age-type speech compressors or al clippers. 
The Datang R.F. Clipper is a complete closed-circuit ssb trans­
mitter and receiver. Amplitude clipping of lhe internally generated 
ssb signal (al 60kHz) greatly increases the average-to-peak 

Sec August R.ad. Comm. for a review of this equipment 

amplitude. ratio of lhe speech input signal . This Is achieved with· 
out harmonic distortion. 
Price, including post and packing, only £45 plus VAT . 
Write or phone for full information, including a copy of the 
installation and operating instructions. S ee us o n stand 16b at 
the Granby H alls, Leicester, Oct. 31st to N ov. 2nd. 

DATONG ELECTRONICS LTD. 
11 MOO R PA RK AVENUE • L EEDS LS6 4BT • TELEPHONE 0532-7555 79 
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S_.Altl 
ELECTRONICS (USA) 

NOW AVAILABLE 
IN UK! 

WATERS I STANTON ELECTRONICS have been appointed UK distributors 
of the famous range of SWAN 
equipment 

700 WATTS PEP 80-10 METRES SSB 
CW AM FIXED-MOBILE-PORTABLE 

NEW DE LUXE 700CX TRANSCEIVER 
and PSU, DYNAMIC POWERFUL PER­
FORMANCE, LOWEST COST PER 
WATT! 

T ho SWAN 700CX is thn IMest from a Iona line of successful SSS uanscolvors quality for so long the ha11nrnr~ of Swnn engineering. Among tho mllny stnnd1ud 

to roll o t thi' production line!' in C\llllornio. Cnpt1ble ol morn than 100 wolls p.o.p. foatutc9 Included In me 700CX am * A.utomt\tlc le1,1cf control * Fast 

on 80 to 10 mclres, horoln one pack11ge is all the d ynamic perlormanee ne4dod to attack AGC wllh controlled dccav * CW sldctono * Selectable sldcb110d * 
punch ltuouoh the QRM without the ol.ddl llonnl expense or;, llnoru l)mpllfioi. Velvet smooth dual ratio planetary tuning * S·motre * E•tra wide ranoe ''Pl" 

Cros-s·modulalion and front end overload are a lhlng of lhe pasl and wllh tho antcnn3 couplo' * 251100Ji;Hz cal lbrotot * caulor suppression In c 1 t{'SS of 60dB 

famous Swan 8 pate 2.7kHz cryslal filler tnstalled you have that crisp clear voice * unwanlcd sidtband_suppresslon In excess of 50dB. 

PLUS SWAN'S NEW 1974 COMPLETELY SOLID 
STATE LINE MB80A 160 WATTS TRANSCEIVER 

[k]· ' ·;· - -~- .. ,;. 
• 

"'1{'" 
~ .... .. .. ~ 

. .... • sw•N MB·•• • 

PRICES (ex vat) 24-HOUR 
SECURICOR DELIVERY 

700cx lronscclvcr 
700cx (SS 16) 
230.i p.s.u. 
230.ic p.s.u. 
Vx-2vox unll 
508 romolc vfo •• 
MBSOA transceiver 
P2015p.s.u . •• .. .. 

Uclusl ve of VAT 

•. £32.5,00 
.• £369.00 
•• £56.00 
. . £79.00 
• . £23.00 
• • £99.00 
.. £174.00 
• • £32.00 

3·5/o4MHz 

Diminutive size 

12 volt operation 

Mobile or fixed 
Notxwarmup 

vfo controlled 
:r x 8·5" x 9• 

No PA tuning 
Infinite swr 

protection _.. 

SSB-CW A. 

SEND SAE FOR FULL DETA ILS 

MATCHING 508 REMOTE VFO 

Northern Distributor: J . & A .• TWEEDY LTD., 79 Chatsworth Road, Chesterfield 

UK DistribUIOI: WATERS I STANTON ElECTRONICS 
22 SPA ROAD, HOCKLEY, ESSEX Tel. 03704 6835 
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TELECOMMUNICATIONS 
INTERNATIONAL AGENCY LTD. 
P.O. Box 4, Brockenhurst (New Forest),Hants. Tel. Brockenhurst 

3434, 3430 and 2219 after 6 p.m. and weekends. 

PYE PILOT l chnnn('I TX and RX (nr.w condlllonl .US.00 CiUf 

COURIER TRAOE MAN Portapn~k rx nnd RX aitcrnlt t.r11nd, 5 channel, me. 
caHlllge £75.00 

VAESU CounltH YC3550 30-tooMH:, n\"eda slight i1ltrn0on £15.00 t an 

AVO UHIVERSA&.. Mv1eusmod~l8marli2. i-,h1nc oo. £20.00 

AVO UNIVERSAL M~INS m odel 8 nuuh. 3. s ' h Inc. cnrr. £25.00 

NEW RADIO TELEPHONES FM or AM. High, low and maolno b•nds. 
Cnlaloouo on request. 

LINER 2 add on " mpllOor module con1orl.1lng ol .co welts P EP nmpllner and 
preemo foi lho RX extremely slmole 10 use: wllh on)' finer 2. bul could be eaally 
adapted for use with a"y TX RX requiring mor"' power nod beater sen1hlvlty. 

W ith RX preamp 

Wlthoul RX preamp 

VALVES 
OOV03 10a £1.SO 
ECC 83 30p 
KT&S ca.oo 
EAC 91 £1.SO 
ECF 82 31p 
EF91 33p 
EY 84 50p 
ESOCF 'Op 

BNC lree 1ockots Up 
5 pin typo B Di n Dluos Up 
Loud1ptaker mlnlalure 11 • 3 ohm. 
ELAC S x 3at 8 ohm iel llptlcal 

£A7 .•'2 cattlage .£1.00 

£40.10 cauiage £ 1.00 

PL 259 pluos, sockels and 
reducer 

Painton& wa'I p lugs 
S pin type B Oln sockets 

IOp 
Up 
Ip 

ECC 85 
EL85 
El33 
EZ80 
ECC81 
Kn7 
El84 

New £1.SO 
New75p 

'1)p 

JSp 
tsp 
2Sp 
22p 

£1.SO 
3Sp 

Po sta ge 8p 

HA HD PORTABLES Cossor type CC2!8. Mk2 VHFWalki e Ta11ties Hi oh Band 
FM £90.00 - carr. 

TRANSISTORS 
PT 41760 4'w 
PT 4176C20w 
PT 4170B 10w 
PT 4176A 3w 
2N «27 5w 
2N 3866 
ME 1001 
2N 5180 
2N 2369A 
AF239 
OC60 
OC« 
OC75 
OC35 
OC200 

M~Murdo Red R~noe 
24 way plugs 
32 Wl!iY p lugs 

£3.00 
U.23 

17p 
45p 
l 7p ... 
llp 
'Ip 
1Sp 
llp 
10p 
10p 
15p 
2.Sp 
10p 

4ep 
SOp 

IN 91 
V100 
BF 115 
BSX26 
BC108 
0A10 
ASZ21 
OAZ207 
CA3011 
ACY22 
ACY20 
OA200 
AC 128 
OA47 
OAZ 200 
Cnrrlaoa 5p. 

25p 
Up 
15p 
10p 
10p 
15p 
2.Sp 
30p 
92p 
14p 
10p 
4p 
Ip 
Ip 

30p 

32 way sockets SOp 
F AE plugs ap 
12V 2'2w lamps MCC 643 10for10p 

Xtal Oven• Calhodeon Np carrlaoe 5p 
Relay• Aerial changeover 12V DC £1.00 carriage top 
Relaya Mains contact heavy duty 2V coil. 75p carriage 10p 
CoH or Motorbike U nU1 (11) lowbztnd, v,arlous conditi ons, callers only or 

c.:mlaoe es.Ira. L20 the lot 
Deak Mlctophon• kits including 200 ohm in sert £t.IO carriage 20p 
SGB Cli•nlc Ullra modern base or mob lie microphone dynamic 20p 

carriage £7.00 
SGB Bue Microphone with stond. £S.SO carrlnoe 20p 
New Murphy PSU stablllsed 12·5V OC 31 10 nmps. £2S.OO canlape •Sp. 
SG Browtt Microphone slowage uolls, now '5p carriage 5o 
SG Brown Fist microphone. Dynamic 300 ohm$ £4.50 carrlaoo top 
SG Brown Diplomat ti ohm• H111d Set and 50 k/ohms microphone £7.50 ea. 

carrlaae 20p 
SG Btown Dlplomilt H eiild Set 22 ohms, complete with din plug £5 en. 

caulnuc 20p 
Volume Control Box with Jack socket, t.SO ohms ~Pea. 
PBX Operator1 P a ciftc Head Set• . t50ohms. Microphone 3 k/ohms. Com· 
o lete with earoleco assembly hi t. tl.SO en. 
Stereo Headael 8 ohms £5.00 
Power Controller/ Dimmer Switch complete 5 amps 75p en. 
6 way L edoJt awitchn t2v. SOp ea. 

DUE TO REORGA NISATION . WE HAVE A SELECTION OF COMPO· 
NENTS FOR SALE AT A VERY LOW PRICE. SUITABLE FOR THE 
AMATEUR MARKET. CALLERS ONLY AT ADDRESS BELOW. 

SUBJECT T O EQUIPMENT BEING UNSOLD. All prlCH uclude VAT . 

Telecommunications International Agency Ltd. 
Brockenhurst Studios. Fibbards Road, Brockenhurst, Hanis. 

720 

ambit international 
SAMPLE SELECTION OF POPULAR DEVICES 

Coils and Filters by TOKO 
470 & 455kHz fllters: 
CFT45588kHz BW 4Sp 
CFT455C 6kHz BW 45p 
CFT470C 6kHz BW 45p 
CFU0 500 (470kHz) 6kHz SOp 
455/470 IFTs (wllh cap) 27p 

Linear ICs: 
10·7 IFs(with cap) 30p 

NE560B £3.19 LM380N £1.00 NE550A 80p 
NE561B £3.19 LM381N £1.90 LM3900 68p 
NE562B £3.19 TBA651 £1.81 uA741V 40p 
NE565A £2.75 CA3089E £1.94 uA753 99p 
NE566V £2.55 MC1310P £2.75 CA3123E 
NE567V £2.75 7805 £2.05 _OL704 

TW AM RF Power at 13v x 150MHz £3.30 
TTL: D iseretes: 

7400 £0.18 7446 £1.27 40673/MEM616 52p 
7402 £0.18 7490 75p BF256LB 34p 
7404 £0.19 7496 99p TIP3055/2955 pair 
7413 £0.32 74121 33p £1.50 

Our new A4 catalogue contains data and details on many of thB 
above, plus Information on our range of devices and modules. 
Price 20p, or free with orders over £5.00. 
Terms: CWO please. PRICES Do Not Include VAT-please add 
this at the appropriate rate. Postage 15p orders £1·£5. 18p below £1 
-over £5 free. 

OEM A ND TRADE SUPPLIED 

S end to 
37a HIGH STREET, BRENTWOOD, ESSEX CM14 4RH 

T el. ort7 216029. Telex 995194 

Choose (]~ 
your carpets 17 
with confidence 

LO NOON: S & 6, Old Bailey. EC4M 7JD. Toi: 01-248 7971 
BIRM I NGHAM: 164, Edmund Si., 63 2HB, Tel: (021) 236 5862 
BOURNEMOUTH: 266, Old Chrislchu<eh Rd., BH1 1PH. Toi: 21248 
BRIGHTON: 2·5, Norlh Road. BN11YA. Tel: 66402 
SRI STOL 2·3 Royal London Hso1 Queen Choololle SI. BSI 4EX.Tel: 268S7 
EXETER: 157. Fore St •• EX4 JAT. Toi: 32019 
GLASGOW: 166. HowMd St., GI 4HA. Tel: (041) 221 3278 
LEEDS: 12, Grn•l George 51., LSI 3DW. Tel: 41451 
MANCHESTER: 55-61, Lever St .• Ml 1DE. Tel: (061) 2363687i8/9 
NEWCASTLE·upon·TYNE: 90-92,Pllgrlm St.,NEI 6SG.Tcl: 20321/21428 
WESTCLIFF-on-SEA: 495, London Rd., SSO 9LG. Tel : Soulhend 46569 
0Mn: 9.00·5.30 Mon .• fti., S•I. 9.00·12.00 IM•n<hcsler 9.00·,,00) 
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QM?O PBOIJIJCTS 
10 PILGRIM ROAD, DROITWICH, WORCS 

28/432 TRANSVERTER 

ANNOUNCING THE N EW 2$/432MHz TRANSVERTER wllh 4W outpu t all 
modes (A3J, A3H, A l, F3, A S). T his all solld sinte tr0nsYcrter ls the M., 11 Yer.slon 
ol our hlghly s:ucce11tul IW oulpul version. The4W ou1aut version tooclher with 
t ho OM70 ' 32 lfnoar wlll p1oduco up lo 40W o utpu t on the 70cm band. 

The Tran1verter Features * 12V neoaHva cnu th oportUlon. Ideal lor portablo or mobllc * S ilicon uan11slors used throughoul 1ncludlno lhe m 111:cr for high outpul and 
excellent apurloua slonr•I refection * P.A . 1tansls101 will wl!hstand lnllni!e VSWR conditions * Receive convertfU OMPIOyt mosfet ml.1er tor erccllenl shong slgnil1 handling 
choractorls1ic1 * Rccol11e converter nojso l1ouro 3d8 . * Sotfd 1l•le entenna chonoe ovc" relay CHcwlcU·Pachtd P.l.N. diodes) * Led 1t\dlca1ton1 ol transmit •nd roc~lve condlhons * Slnole ha1ne u supply 10 your N•Jhn9 ub h•nscelnu * Liner 2 vcuslon .available * Second 1.F. oulput (oplionel) * fullv compatible wilh our 432MH.t hneor amol1Her * AUractlv~lr f1n11hed ublnet mtasur1n9 10 s· 2· 

Price £lS. Eatra 1.F. output 750 BNC or S0239 soc).ets SOo each e l lfa. 
4W Transvefle1 and Une1u omolltlcr It ordered together U S. 
Tho IW output vcrsfon 11 Shll ovn1labto (Specs as above) at £51.SO. 

MINIVERTERS 
These units nro compact 11~nsmll 11onaverlers oocuotlno hom 12V negalivc earlh. 
Versions lor .. m. 2m, rmd 70cm bro .-v,11lnblo. The unils feature * Zenor stobllfsed crvstn:I oscmotor * Balnncod ml• or u11llso1 slllcon lt<!lnslstors lhus comblninf1 rein.lively high 

output wl1h tow spurious unussion * TWO hurter Mlpllllars ot101 l ho mlie1 * Output staoc wlil m11tch lr110 load Impedances belwcen 50-75ohms * Outpul powor hlvols: ' m 500mW ; 2m 350.nW : 70cm SOm W * Reverse polnrll)' pro1ocf0d * Sop1tr.nlc 1unply lnoul s lo oscl1h'Hot chnin .nnd ml ~erfamollfll!r onabllno lho 
oscl llntor section to o oou.uo conllnuously lot u so wllh l'Cceivo converlers * Atlmcllvel~ s tvlod nnd finishod In dlo-cnst box 

M lnlverlor £25 (nll model$). 

144/432MHz VARACTOR TRIPLER 
Your o ooorhrnlly to oot going on 70c:ms bv one of lho cheapest routes. * Micro· strip construc.llon !or high afficlcnc:v * 20W In put p1oduco1 14W OUIOUt * A ccoo1s FM and AM (roc:Jue;(td moduh11tlon AM) * Unlls ai1e 111llgncd 101 n1D,11lmun\ ouloul on 70cm and minimum spurious oulput * Allractrvely slylod hnd ltnlthcd 
ttt•/• 32 Varoctor Hlptor £12 

432 LINEAR AMPLIFIER 

432MHz LINEAR AMPLIFIER 

A mpl\fler opCri\llno Jn the llnonr mode c:onoblo of anlplilylng ssb. fm. video or am 
In lhe 70cm band. 
T ho nmplltlc1 tea1u1es * 2C39A val..,o in 11tlplino cavlly * SW lnpul giving SOW output (1000V onodo auppl)') * BNC con.,cctor1 ns slondrud * All voltage suppllos decoupled * Supplied less powet supply ond blowct. Oot:dl1 suppll6d wllh ampllrl~r * Allracllvolv llnlshod In d le·CHI bor. measurlno 71"' 4)'"' 2·. £26. 

144MHz SOLID STATE T"ANSVERTER 

A fully solid state lfansmil t ocolve tran1vcutcu opeu111inu honl 12V negative earth 
for operation with ;ou• e &1st1no hi sideband tr111n5ceivcr. Ftatur1ngi the following: * Receiver uses duol gato mosfcl mt.er tucceded br 2 RF s l•oas * Tnu\srn1ner uses a ll slUcon transistor complement * O utput PONe1 2W * Front pitnel contains. reloUvo RF ou1pu1 meter, ted's 10 lndlcalc 11ans mi1 and 

receive 51'11es * Sufficient power to drive OOV06-40A. ampllher to full vntye rating$ * Suppflcd comphHc wllh aoual Chango over relay * Housed In cabinet mcasurlno 10· s· 2 · * T WO 1.F outputs from lho receive convculcr * This unnsvctlor onors an oconomlcal mo;t.ns ot oolll no on 2m ssb with your hf 
ssb lranscel't'ttr 

* t"'MHt solid 111111_, tmnsvertor £31 
A lso nw111lnbto loss "ntonnA cJo rol~y with Iha rocolvor ond tt01nsrnl t1er fc-d to 
ICPlU(ll(! soc~ats Of\ lhO rent PMOI £35. 

432MHz CONVERTER Mk II 

T ho up·cfotcd 't'Otslon ol our lllglllV successful Mk I 70cm convcrler Is now avnil· 
nblo both rcndv buUI nnd In kit lo tm, 
W IT H CRYSTAL: * TWO RF S!•D••· G•ln 3DdB lyolcol * Mosfctl mr1c1 l or OllCellcnl 1hono slunal chorac.tedsllcs and low noiso 

NF 3d8 * FlonlTno onilh OPNftllon. 12V Al 30mA * 28-3DMHz 1.f . * Choice o f ono 01 two l .F. outputs * Supplies de:couolod 10 provcnt 1.F. bre;tkthrouoh * Con1plolc kll ol p1uls nvallnblc wllh lull bulldlng n.nd ollgnnu~nl l nslructloos 
logolhor with CfySIDI lot 28-30MHi 1. F. * Allrectivcly styled and finished 

02MH1 convc11er £ t &. Kit torm £ t o.so. Ed ra l.F. ou1pul SOp. 

* ALL PRICES INCLUDE CARRIAGE. * FULL 12 MONTH GUARANTEE ON ALL UNITS 
S end large s.a.e. for full detailed literature and current stock levels. 

AGENT : 
Chris Goadby, 58 Savill Road, Lyndfield, Haywards Heath, Sussex. 

SEE OUR PRODUCTS AT THE LEICESTER SHOW 
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P.M. FOR CRYSTALS 
Thes<' tfySliJfs, which me nor mall)' tllfnllable hom stock. ma~ pr ove suilable for 
MICROWAVE M ODULES T X, PYE W eslm1r"JslN, Cambrid{le & Vanguard clc. 
This llst includes mant< new s tock lrcquenc:ics reouc-sted by populnr demand 
<me. "'MH1 10.ngc.' !01 FM TXs. 4 melcr channer. nlso ctystals for iho repeater 
chonnels Rti & R7-olhcrs wl tl be added ns 11e· .... reoenlers ttire opened}, Th(!1c 
wlll b e MllilOble hom s:totk towards lhc end of October 1974. 

TX CRYSTALS (MHz) 

< 0277 In HC6/U(1'5 0) .. £2.10 
4 0319 in HC6i'U{1 4S IS-R6) -~ £2.10 
A~326 onHC6/U(1'Sl7!>-R7) £2.10 
<OA16 1nHC61U(l455) .• £2.10 
8 0222 on HC6•U(144 4-4332) £2.10 
80S55inHC6! U(1450) £2.10 
8·0638 on HC61U (145 15-R6) .E.l. 10 
8 0652 on HC6JU(1•5 175-R7J £2,10 
8 0666 on HC6/U (1'Vi) .E.l.10 
8 0333 In HC61U (145 5) £2.10 
8 1000 on HC6 U (145·8) .. £2.10 

8'7825 In HC6/U (10·26) 
48 33331n HC61U (145 0) 
48 33331n HC251U(145 0) 
48 5000 In ~~C61'U(US·5) 
•8 soooln HC251U(l•5 5) 
12 01501n HC25/U(1'4 OAJ 
'12 2000 on HC25/U (144 4-433 2) 
'12 JSOOln HC25/U(1'4·7) 
72-5000 on HC251U (1'5 0) 
11! 67501u HC25/U(145 35) 
'12 7500 tn H~S/U(145 5) 

RX CRYSTALS CM H<l 

11 1916 In HC6j U (1'5 OJ t.2.10 44 83331n HC6/U(1'5 2) 
11 2333•n HC6/U(l45 5) £2.10 44 93331n HC6/U("5 5) 
29 7800 1n HC6iU (70 26) £2.30 .il4 93331n HC251U(10 5) 
•• 76661nHC61U(1450) £2.30 •5'01661nHC6/U(145 75-R6) 
4-4 7666 In HC2SJU{145·0} £2.SO 45 02SO In HC6/ U(ICS 77S-R7) 

45 0333m HC6JU (145 81 . U .30 

CONVERTERITRANSVERTER CRVSTALS-HC18/ U-Close 
lolerance (MH:) 

£2.10 
£2.30 
£2.50 
£2.30 
£2.50 
£2.95 
£2.ts 
£2.95 
£2.95 
£2.95 
£2.95 

£2.30 
£2.30 
£:.2.50 
£2.30 
£2.30 

' "' 42 0000 (70J28J 
2m 38 6666(144/28) 
70cm 101 ·0000(432/28) •• 
23cm 10S·6666(1296J28J .. 

£3.50 
• . £3.45 
.. £4.30 
•• £4.60 

2m 70·0000(1,.14) 
2m 116·0000(144/28) 
70cm 96·0000 (432/144) •• 
23cm 96·0000 (129611'4) . • 

.. £4.10 

.. £4.IO 

.• £4.20 
• • £4.20 

CRYSTAL SOCKETS-HC6JU ( low loss) 20p each plus tOp P & P p er order 
(P &. P lree It ordered w ith crystal s). 

CRYSTALS espocia11y manufactured to customers roqufremonls, ploase lol us 
know your r equl rernenls lor w hleh we would be pleased to quore. E.g. 30 p.p.m. 
al •mblenl in HC6/ U, HC18/ U o• HC25/U 2(HC6/Ul O• 4(HC18 & 25/U)-21 MHz 
£3.50 21-63MHL £3.66, 63-105MH: fA.12. Oellvery usuEIHV oboul 4 l o 5 weeks. 

TERMS : CASH WITH ORDER- SAE WITH ALL ENQUIRIES 
MAIL ORDER ONLY 

PRICES INCLUDE P & P AND VAT EXCEPT WHERE STATED 

WE WILL BE EXHIBITING ON THE MICROWAVE MODULES STAND 
AT THE ARRA EXHIBITION AT THE GRANBY HALLS LEICESTER ; 

OCT 31 TO NOV 2 

P M ELECTRONIC 7a Arrowe Park Road, Upton, 
e e SERVICES Wirral, Merseyside, l49 OUB 

Tel: 051-677 8918 (unlll 7.30 pm) 01 Ansofone 051-677 0264 

WHY HUNT AROUND NOW 
THAT CATALOGUE 7 IS HERE? 

WITH 25p 
EXCHANGE 
VOUCHER 

• l .C. SCHEMATIC & 
CIRCUIT DIAGRAMS 

• CLASSIFIED 
TRANSISTOR 
INFORMATION 

• DETAILED 
COMPONENT SPECS. 

EQUIV.A LENTS 
TABLES 

• ATTRACTIVE 
DISCOUNTS 

ln the newcsl Electrovaluo C~te:louue No. 7 you will 
find n vost range ot seml·conduclors. t.C.s, c om ponont9, 
nmllHlnls Ole .. PLUS a wcallh ol v11lu1Jblo tcchnlCJ!l infor· 
m~llon and rofourncos. Tho ooods wo sell arn brand new 
and to maker5' $pees. and lncludo SIEMENS. NEW­
MARKET etc. and auracllve discounls are offered. Send 
2So lot your copv 1oday. which Includes a 25.D r'ofund 
11o uche1 valid on orders for .CS or more llst valuo 

ELECTROVALUE LIMITED 
AU written commu11Jratfons lo H .O. 

28 St. Judes Rd., Eni:lefleld Green, Egham, Surrey TW20 OHB. 
Tel. Eo ham 3603. 0.ocn 9·5.30 p.m. Sal . 
Northern b rrtinch: 680 Burnage Lane, Manchosler M19 I NA. Phone 061-432 49-tS 

MOBILE ANTENNAE 
2 Metres: + 4d8 D 518 wavelength, 

with hinge base (AS-6) £4.81 inc.VAT 
with screw base(A6-5) £4.74 
wl<h swivel base as for broadcast 
Antenna. Incl 4m UR73 cab le (A 7-4)£5.84 

Carriage: Inside the U.K. (exc. N. Ireland) 55p 
Northern Ireland £1.20p 

LARGE S.A.E. FOR CATALOGUE & PRICE LISTS­
WATCH THIS SPACE NEXT MONTH FOR NEW ITEMS. 

ANTENNA & ELECTRONIC CONSULTANCY 
74 UPPER SHERBORNE ROAD, 

BASINGSTOKE, HANTS. ENGLAND 
T elephone: Basingstoke 27527 

'Super~~®@@J' Soldering Iron 
The high-power, low-cost marvel with all these features: 

1 Heat where you want it - 2 Practically na '!1ainten· 3 Wo11cs oH any 2·5 to 6·3 4 Hand·grip switch for com· 5 Compact (10· 1ong} 
fas!. 35acc u1 under ance. Copper bits and volt supply. AC or OC. plete tonlrol taw cuuent lightweight [37 oL} 
10 secs. elemen1 easily uplaced. consumption.' 

EGM SOLDERS LIMITED 3 United Road. Old Trafford. Manchester, M16 ORJ. Telephone: 061 872134 
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G. W. M. RADIO LTD. 
ALL PRICES I nclude VAT and Poat Of Canlage. 

OSCILLOSCOPE, SOLATRON CDt212. 5• lube. TB 100 nanoaec• lo 5 aoc•. In· 
~ut 200 mlc/¥0111 lo 100 voltt. Clean condlllon ond worklno ordor. wllh 2-4 mc/s dual 
trace plug In unit. £80. Wldo band '40 mc/s unit, .£.20 (only 1old w llh '1cope). 
SOLATRON C0t014 (CT<36) Ooublo Bc•m DC - 6 mc/1, good wo1klno 01der 
.(.54 by Socurlcor. 

RADIO TELEPHONES. Pva L/ 8 FM boo! mounllno Conlbrldgo wilh ca.bl~. bo~ and 
mike, 12V .C15. Slorno Viscount COM39.25 LI B FM, 12V £15. Storno >O w_,lt 230V 
AC with d esk control box end c.:tble, LJB FM. £20. Slo•no FM H/B COM13C/ 12 with 
cable, bo1 and ml)..o, £12.50. All less channel c1y1111ls. 

CAPACI TORS, bargain oflertn new stock, 1000/d al 60V, e tor 85p. Hunls Thermlnol 
1 65µt UOV SO cycles wllh damp, 20p uch. l.&rgt quanlitr avallable, J64 gang "arl· 
• blt1 500pf. ceremlc ln1uJetcd. i · splndle. £1.21. J B 72·1 tlow moUon dth•es. Soring 
loaded au11f1lc1lon rype wllh u· lead flywheel. t• 1h1l1, 75p. 

AERIAL INSULATORS, t i° while eao IYPI, & lot S5p. 

TRANSMITTER P.A. units STC T4tl8. tunt1 2·1to11 Mc/ s manual or 28V molor 
drive. 13• x 1· x a·. P•tr CV2518 (4 x 150) 28\1 blower cooled. Bues are NOT UHF 
l'tP•. tdul bula fot Linear Amplifier conatrucllon, .LS.75, 

EX-MINISTRY ouollty wrlsl wotches. VERTEX, acrew beck case. £9and l£MANIA 
1t1lnle111te1I, 1craw b ack cast Chronographs t/5th ucond, 1lopfatart/ relurn bultor), 
mlnutu d1111I. £10.75. Fully overhauled, new stra1> and sent b:t regl11ettd post. 

R.C.A. HIGH FIDELITY Mono nmptlfiers comolela PtO•Gnip, for 100-250 A.C. 
'20 walls mu. tor 4. 7. 15 ohm speakers. Fino qunllty, complolc wllh circuits. £ 13 

REED RELAYS. ' road normally ooen, 5v DC coll as IJHd In roc&nt kover doalon1, 
19p each po111op tot any number. Alto recd lnscr11 1 as~ overall (body length 1·11 
dlamotor 0·14~. mu ra1lng1 2SOV DC and 500 m•. Gold clad normally opan contacl11 

69'1> i>ct doun, £•.12oer100. £30.25 oer 1,000. 

All receivers and Test Equipment are In working order at time of 
despatch. Carriage charges ara for England and Wales only. 

T elephone 34897 
Terms: Cash with order. Early clo1lng Wednesday 

G. W . M. RADIO LTD. 
40-42 PORTLAND ROAD, WORTHING, SUSSEX 

NEW ST YLE - SAME PERFORMANCE 

The FT. 101 
hu beon populof for many :tears, now ll'a C'YOn buttor. Old f. now fc3tu1es + our 
Cllppof glvo1-

EXTREME RELIABILITY 
Plue OHO o l &orvlclng. II mlg hl look c ompact, bul wo find 11 'YC~ 04S't to gel nt lo 
repair when occeslont\lly neocessary. 

A FIRST CLASS RECEIVER 
We find thal lhe noise blanker really works. selectlvlly(espec1allr If used with our 
Cllppor) It eActlltnl, and 111 lhe cross modulal1on problems have disappeared. 

FIRST CLASS SIGNAL REPORTS 
Tho audio auallly Is good, and used with our RF CUppor, 1lgnal reports 1ua whal 
you would .upact from a Kiiowatt linear. (Use • Unoer + our Clloper for 5 or 
10 kllowa1111 oaulvole.nl oower wllhoul any nudlo harmonic dl1torOon.) 

TVI. 
Hold tho powor down to a f ow w<ltl&: and work roal DX with our Clli:ipor, or go 
• latlc mobile with a G Whip and a "whacking arcnlt 1lgno.I". 

Details G3LLL HOLDINGS LTD. 
:lt/41 Mincing Lano, BLACKBURN BBZ 1AF Telaphone 595115/6 
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A 2 Metre Transmitter 
to a1vo you all modes of operalion. Repealer Acceas and full Hi9h St.ablllly 

VFO coveraoa for Just £130 plus Val. (Delivery 12 wooka). 

TC10 

but only from 
Telford Communications 
wo. at Brtdonorlh, llave nomtuous itoms ot Tnlorost for tha 2 Metro onlhus1u1. 
II you nooo a AoceiYer-our TC7 Tunable If w1rn G8AEV Convc110..- w i ll give 

you all modo1 on 2 Metres. or any orne' bDnd wllh lhe aooroprlale Convel'ier. 

TRANSMITTERS? 
We can oflor our TC.S, glY1no 2walls on up to 5 chennel1, ctystal conholled or 
w l1h the add on TC&. A3 or f 3, lull coveraoo. high s 1abU1tr, VFO operation. 

Bouer stUI our TC9, which is mains operated. 10 watts RF, A3 or f3, luU cover-

1100. high 1tnb11ity VFO plus one crystal ch11nnol to ordar. 

Wo also mftnutnc.ture and s.uoply a large range of accossorlos. such as our 

High "O" Sand poss. 2 Meire Ae1lal Fiiter and our TC7 Bandsearchcu 10 give 

you au1on1t1tlc stnnolno of the Band. Snlld atlllc norlnl chC1noe-ovcr rolays fot 
uso up lo 23cms Al 20 wntls. 

Somo or !ho TC10 modules :ire avallnble as tCf'H\hllC llon1s. such as !lie 9MHz 
SSB Gonorolor and lho 10 wall Li near P.A. 

What other suppl ier offers so much for so little? 
We h:w~ full and hoo data on' an:our oroducts which 11 youJS for lhe- asking­
Please dot Call In he1@ to see the Geaf, or lo Reg Vincent In lhe London atea­
Ttl. Hoddesdon 64285(Evenings only). 

7.J •nd oood DX. G6ARS 

TELFORD COMMUNICATIONS 
788 H ioh Street, Bridgnorth WV16 4D S, Salop 

T el: 074·62 4082 

DERWENT RADIO 
OSL di splay strips for 120eards33p. 
Variable CIDS. tOoF 17p, 25pf 2Sp. 
30c>F ZSp. SOoF Dlfl. ttp, Oouble 
500pF Mp. Double 90pF 6'p. 

Oecon c:irtnted cct oeo 90p 

Rotary awllches one oole eleven 
way 20p: two oole oleven w:a:t 20p: 
two pol • sht way 1Sp; fout bank 111 
way Up; 10 assorted rotary £1 . 
Ferric Chlorldo, l lb 33p 

Amphonol PL 259 40p. SO 239 40p. 
Plug to pluo conneclor IOp 
Reduco110p. 

Denco IFT1 

Denco col11 (tren1t1t·or) 

fr.gm 66p 

48p 
300ohm twin p., y1Jd I p 

Show1oom: S Columbus R<tvine 
Scatborouoh. T e l. 65996 

Afumlnlum Cabfnels 
7•41•2! 75p 
V11oboard bDrgaln oncll. 60p 

A luminum bout, 21 x • x t 27p. 
2f x ,, x 1 27p. 21 )( 51 )( u 30p. 
2• • 4 " 11 ttp. 21 • 3 ~ tt 27p. 
71 • 4 x 1l 41p. 31 x Cl X 2 42p. 
3 x 5 x 11 33p. 
WANTED, TRANSMITTERS, 
RECEIVERS AND TRANS· 
CEIVERS FOR CASH-
PLEASE SEND SAE A ND 
DETAILS FOR OUR OFFER 
We are now Pflnllno Quallly OSL 
card1. 10p stamp lot aamplea. 

PtJcet lncludo VAT. PoatJP•c:klno 
eatra. SAE fot ll1te 

723 



G3H EO D. P. HOBBS LTD. GSFAL 

EQUIPMENT PRICES OCTOBER 1974 

" INOUE" 

IC210 2m. FM T ransceiver fully tunable 144- 145 with 
built- in phase locked vfo. 240V a/c and 12V de. 

£280.80 

IC22. 22 channel mobile transceiver (3 
supplied) 

channels 
£11 8.00 

Extra channels for above £3.50 

" SOMMERKAM P " 

Range of this very attractive equipment should be in 
stock by the t ime this advert appears. 

SHURE microphones 

Type 201 - £6.75 
Type 444 - £16.20 
Prices include VAT a• n 

MICROWAVE MODULES CON V ERTERS 

"J" Beam aerials. Bantex whips. Hosts of components 
new and surplus always in stock. 

11 KING ST., LUTON, BEDS. Tel. 10907 

HOMER &WHITBREAD 
MICROWAVE MODULES V H F/UHf convorhtra:. vatilctor h 1plers l n stock 
A NT EC mobile aerials 
J . BEAM aerials. totators. accessories 
INOUE 2m e<1ufpn1ent In s lock IC20 £1t3. IC22 £118, IC210 £280.SO. 
RAOIOSP A RES compononls. aids, etc. 
MUL L ARO ferrite boads F.X1898. 6 hole. <!Ip each. 
MULLAA:O fl~ed and variable capacllots 

eg sub-mlnlnture ceramic plate 6JV OC 1·8-SSpF (@.. Jp, 82...J30oF ~ 4p each. 
.JACKSON vatloblo capocltors. drlves and accessories 
1000pF boll-In toed·through eapnc1lors 7p each. 
Resistors : sub-n1Tnl.:1tu1c !W carbon film 4•7fl-1M ~ HP each 
MCt3tOP stereo docodct IC, c:oll·less £2.30. 
2NS245 UflF FET SOp 
Coaxi al cable son UR43 t5p/mctrt!. 
300 twin f eeder 6p/mclre 
P&P 15p p er order S A E for lists 

32 Iron Mill Lane, Crayford, Kent DA 1 4R R. Crayford 24625 

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 Constantly chon~ini stodu of o va1t ronie of equipment. 
e Co1h or Hire Purcho•o terms ea1ily arron•ed. e Port eKcbanru welcomed. e We ore •1~otco1h' buyers for almo"'rt all electronlc equipmut. 

Se nd S.A.E (or our latut list or over SO rec.eivers and many othe r 
lntereatins it.ema. 

R.T. & I. ELECTRONICS LTD. 
Albvlll• Old Hill, Alhvlll• Road, Landon E.11 Tel: 01-539 49U 
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I GET IT TAPED! I 

THE COMIMUNICAIDE MORSE MASTER 
is the certain way to learn morse 

START NOWI PICK A PACK TODAY 

Each pack contains three 90 minute tapes. 

Seven day refund guarantee. 

BEGINNER PACK 3-8 w.p.m. 
INTERMEDIATE PACK 8-12 w.p.m. 
ADVANCED PACK 12-15 w.p.m. 
FIGURE PACK 3-8 w.p.m. 
QUALITEST PACK Simulated ei<am exercises. 

Specia l offer for t he complete b egi n ner-
90 min . Introduct ory T ape for only £1.65 

Discover for yourselr how our unique home study 
techniques wi II sustain your interest and enthusiasm. 

A ny one pack £6.30. Any two packs £12. 
A ny three packs £17.55. A ny four packs £22.80. 

The complet e course of five pack s-£27.00. 

State whether Cassettes or LP. tapes required. 

MINIWISE PRODUCTS 
P.O. BOX 99 , MILTON KEYNES MK3 SBR 

CRYSTALS TO ORDER 
Fast, fast delivery of prototype & production military quality 
crystals. Keen prices all frequencies; 2m, 4m, LF crystals 

a speciality. 

COMDEL SPEECH PROCESSOR 
Why buy a l inear amplltler when the COMDEL RF-type 
Speech Processor will give up to 10d8 talk power gain with· 
out waveform distortion on SSS.AM or FM ?Battery powered, 
it flts between mike and TX, so no mods needed as with 
other RF speech processors. Eliminates need for ALC and 
distortion-making clippers. Reduced price £55 Incl. VAT 
& postage. Order from sole agents: 

INTERFACE INTERNATIONAL, 29 Market Street, 
Crewkerne, S·omerset T el : (046031) 2578 T elex: 46283 

IRON P OW DERED TOROIOAL CORES 
2 Mix 6 Mix 10 Mix 12 Mi x 

Red Yellow Slack Grn-Wht OD' 10' TH" 
Core No 50lc·30MHt 1•0-90MH130.-150MH16C)..200MHz: 

... - 10 ... - 8 ... - 7 ... - 5 
T·200 £1.25 2·000 1-250 ·SSO 
T·130 ·83 1·300 ·780 ·437 
T·106 ·'2 1'060 ·560 ·437 
T·68 ·21 £0·27 £0.31 •690 ·370 •190 
T·SO •H •21 •25 £0·%7 ·500 ·303 •190 
T·37 ·II ·2l •370 ·205 •12JI 
T-30 ·15 ·17 ·307 ·151 ·128 
T·25 •17 ·11 ·255 •120 ·906 

T O ROID CORE TK·101 conlalnlng 8 T·S0-2 7 T-68-2 coros £2.30. 
KITS TK·102 conlalnlng 7 T-50-6 6 T-68-6 cores £2.35, 

TK·103 containing 4 T-50-2 4 50-63 T-68-'2 368-6 cores £2.3t. 
B1lun Kit to ma~e a 1 : 1 or 4 : 1 1kW balun w ith fnsltucllons. £1.S.S. 
B1lun ready wound, eteite t nUo reQul red, £.Z.70. 
Nylon screws for moun11no purposes a"'allab1e and Data •heels. 
Postage exlra. on all lie ms. tSp on all kits. S .A.E. with oll enquiries. 

T .M.P . ELECTRONIC S UPP LIES, 3 Bryn Clyd. Lu 1wood, Mo ld, Clwyd, 
CHH RU Telephone Pont,bodkln 846 (STD Codo 035 287). 
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GAREX (GlZVI) 

T HE GAREX Mk II TWOMOBILE FM/ AM T X·R • 
Conlfnry to rumour.s the Twomoblte has not boon dlsconllnued, but we have 
had 1omo cHmcultv hcplng up wllh the demftnd. Sy tho tlmo 1h1s advertisc­
mcnl oppoRrs we hop!! to hl\vo con1ldornbly1oductd lhe dollYery oerlod. Two 
morn standard fooh.1tos ha.ve been lncorpo,atod by popular demand. 
Brlcf tochn1cal dctolls: 
Tx. Rx and PSU for l2V DC input conlalnod In ono unit 12 .. • } ... a~ dee.p. 
T x Trnnslsloriscd crystal oscillator (8MHl), rnutllpllcrs and modul&to1, 
quick-heal tetJodes Yll080 driver and PA. No 1ti1ndbr c;:urront, 6 switched 
cry11111 posltlons(new l ealurr:). f ist mlc. wilh orost·IO·lalk. SwHched AM or 
FM. Tone-burst gencta!or-2 tones ... ofl swttch (now lca1ure). 
Rx fully hanslatorls ed. Conllnuous tunlnO hom 10 to 8'6MHz duecll~ 
callb1a1ed dlal. VFO supphed from l.c voll•o• regulolor 101 Improved 
$lOb1llly under mobile condllions .. 2 RF ampUfiers, FET tsl mit er, 1$1 IF 
10 l MHz, cryslal conlrolled 2nd FET muer, 2nd tF 4$$AHz. squelch, audi o 
oulput 10 dffve ealornal 30 soealer. FM/ AM rocephon selected by switch 
indcpendenl of Ta mode, ullllsino I.e. Quadrature deltctor on FM. 
35 lransl.slors. 3 I.e's, ts diodes. Flontino supply tor aos. or neg. earth. 
OeJl~ottd price complele with one T" ctystal and de1a1led h;:mdbook £129.60 
1nc. VAT. 

BRITISH MADEi 

I 
GAREX LOUOS PEAKER UNIT 

Matching slyle to Twomoblle, dunl-purpose lnblc·lop o r mobile 
nlounllno: 5 3· 315!l drive unll. Ideal lor po1>uf1u R/T l'tlulpmer11 £A.32 

P t lnted circuit boardJ h om popular RIT oqulpmant, with citcuit.1, all fn 
oood used condlllon, unless othe rwise staled. 
FM AF board provides audio lor FMTt also Fh Audio prean1p, suitable vn1ve 
or unnsiitor Ta Now £ I . ts Good used £1.00 
to 7MHa l .F. boa•d £1.IS 
2nd mhcer 10 7MHt lo 4SSkHz. with U 1SSMH,i: ital £t.7S 
4S5kH1 block filler• 2SkHt c hann. spacing. low lmoedance £1 .75 

2S.lHi chann. spacing. h10h lmp~danc~ 70p 
12ikHz chann.11H\Cino-deta1ls' ot1ces on aopl1ca11on 

'55k Hz AM l.F. boord (ex AMi!B) £1.M 
4$.SkHa FM l .F. board (ex C.ambndge or Vanouard) £2.4S 
Sque lch boerds (ex Cambridge) FM ISp AM 35p 

(ox AM2ST) •Sp 
(ea A.M258) Tyoe A or B. 1Sp 2 for 2Sp 

Mic. ampllfior board ea AM25B 
Cll AM25T 

Mod. oulput board eii AM258 o r T 
Ax A udio board ex AM25B 

Cll AM2ST 
Mic. preamp board, 2 transistor, emitter tollowo1 output 
NOTE- Aparl ftom provlding spa.res lor lhe 1oecltlc equ1omt:int, 

above boards are on Ideal basis lor home·brew oouromenl. 
Modulation ttansformers wilh connecllon data 

ISp 
15p 
45p 
45p 
4Sp 
60p 

:sit lhe 

p.p. NllT404/0C28/0CJS lo OOV03-20a £ 1.30 Drlvor 10 sull SOp 
p.p. NKT404/ 0C28t0C3S 10 00V03~10 £1 .20 Olive r lo suit 40p 
Slnol• El.JM lo OOV03-t0 Et.OS • .•• El8'/6V610 00V03·20.1 £1.95 
p.p. 6AQSloOOV03-IO £1.oS 
• ·• · El9l 10 OOV03·10. "- 30 LS & 1sn oub. •ddresa et.OS 

Audio transformer• p.o. NKT404 lo 30, 1m1ll Of large 40p 
Orl\l'efl to sull. small or luge 40p 
6AOS lo 3!l and 100 40p 

Camera vld•o board (Lynll) new £3.IS 
Rectlfttt plug In Yalwe replacement slack of 1lllcon d iodes, full wave 2·6kV 

p ,l,Y. at .tOOma. lnl. ocl, base, wired as 5U• . ea1lly moded. 7Sp 
Circuit br••~•r1, p.enel mounled, 0 ·3, O•S, 1 and 2 amp {new) 4Sp 
Reed awltch S.P.C.0.33mm < 5mm dia, (15mmovar lMdt) 10VA 1allng 3Sp 
Reed rolay col1 s to match above, 2•V (2·5k uu.) ZOp each 3 lor sop 
Low loH SP reed and 24V coll glass encap. OK for 1wllchlng tunod clrcuils 

£1.00 

HONDA 
GENERATORS 

AT COMPETITIVE PRICES 
MODELS 300-4000 WATTS A .C. ANO 6 12, & 24 VOLTS 
O.C. IMMEDIATE AVAILABILITY MORE LIKELY BEFORE 
THE WINTER. FOR FULL DETAILS, TERMS ANO COM­
PETITIVE PRICES WHICH INCLUDE FREE DELIVERY 
IN THE UNITED KINGDOM. CALL, WRITE OR PHONE 
GODALMING 23279. OPEN TUES·SAT. 

Ashley 
Dukes 

FARNCOMBE ST . 
FARNCOMBE 
GODALMING 
SURREY 
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C•ySlala HC6U: 12 700MHz B7G: 2 .. 00MHz 300 
Valves (New 01 leate-d c•. eQulo.) EB91. EC91 , ECC91, ECFBO. ECH83. 

ECHS-. 6AT6. 6BH6. 6BJ6. 6C8o. I Sp .. ch, any 4 for SOp 
Traniiito11 (lu1ed, wllh mtg. ~its) NKT.CO.C. OC35, 2G220 

1Sp ertch. any 4 for SOp 
Integrated circulta (new, lull ::pee.) 

723 YOltL\QO rag. T05 met.11 case. 2137V out al 1S0nin for S/COV In 
SN76660 F'M Qundrolurc dclN:lor 
C0il001 AE QUltd. 2-lnpul NOR gate 101 tono 0 bu111 gen. 

R olay• Cambridge 12V 2 ootc c.o . 
25 AMP GV slnglo mt1Stc: 6V double m\'lka: t2V doublo make 
Type 2•00 ea AM25, please specll)' coll/coolilClS ronuhcd 
A erial ,oh!lyS 6V Of 12V 
Co1u i011 l\Ot1nl retny tyoe 951 , SO!'!, OK al iOCM. 12V 01 24V 

Mains trans.formers multll3P prim. unless stated othe1wlso 

I-Op 
£1.25 

I-Op 
20p 
35p 
15p 
95p 

£2.16 

(For aulc.li. hcl.ll 00206~40 T.d 7 winding!: 232V. 276V {300ma}: 60V, 50V 
(50mo) 2 IV I A : 17 SV IA: 12 6V 4A (II Sib) £4.SS 

170.0-llOV 90mA. SOV so .... 6 3Y 3 Jo. SY 2A t' Sib) £1.55 
0- 1'6-232V 160ma, 26 SV 1 A, 13 9V SA. 50V 50mA {10 5tb) £3.20 
6 3V 4A (2 21b) 95p 
Smalt 110V p,._ 30V 100ma sec. 40p each. 2 for 750 (Hun prl. for 2.COV) 
230 2'0V Prl. '12V 'Oma, f>8V 10A, 6 3V 4 6A C COi\' (7fb) £A.JS 
240V Pr1. 380-0-380V 240mi1 c COfe (7lb) £A.35 
200'2SOV Prl 31 S-0.-.31 SV jA taoped 22. 24, 25 5, 21 SV £.2.'5 

H T chokes SH IOma, 'H 2.aoma, tH 240ma. 1 2SH 350ma 80p 
Too grade l~pes: 9H 250ma 107!! £1.95, tOH 20mit IOOU .C1.1S 

T orofdal 1nverlt t 1ra n5forme1s 12V OC lnoul (wilh cuculls) 
2JSV tU 1.SOmA (C3tnbrtdge) 2 25 2" 1 5• 
US 12V A 12/24V versions also ava1lobte ll'lnl(t ptlco) 
170,t375V 31 100mA tVanourud) 2 75 2 5 2 S 
t2•V vl"rslon, s:'ln\e pllce) 

V doubl e 390V nt 200niA 2 9 2 5· 2 5 · 
V double 40GV ftl ~OOrnA and 250V a1 1 SOmA 3 S 2 75· 2 2s· 

lNB: both on ume wlndmg- so cannot be added 10 give 6SOV) 
HT cho'ce- suunble tot 2·3lHz 1nYerl<-rs 
1.. T chok•, 2 Amp, O 1!!. Idea l for l T osu or huh hltorino. 
Recl ilfnur pots mulhturn. oreset. o c~ min (new) 

10, 20. 25. 100. 2SO. soo. 1 Sk. 2A. 2 Sic. 2Sp HCh, eny slot "'· 
Neons, min. woe ende-d. Sp v•, '2 lor SOp. 
Diodes CSl'·A 
Ale •P•ctd Trimmers (ti) •moll; I 7-l~pl, % ~-JOpl, lerge; IOpf 
Butte,fly him mer& la1oe 2 17 Spf. 2 101)1 
Beehive ttlmmua 2-lof Sp 3-JOof (new) I p 

£1.70 

L l.90 

£1.90 
£2.60 

50p 
30p 

35p 
15p 
70p 

Tx MultipU•, Tran1lormer tor AM10, AM25B or T. Htoh or low Band 30p 
Other Pye colts a.nd hansfotmus n.110 avallablt 

,0 7 IFT (Yalye l ypo) 21· ~· square double lunod 20p 2 for 3Sp 
Coll lormors, ceramic wllh lemte slug. s 1no10 hole lb lj ' l . dla . 10 lor 

SOp 
Modula tot kit tor OOV03·2'0a. Includes a ll necessary componen1s: 1cody 

usemblod p ,c. boards, dri~er and outpul translorrnefl, powu1 hanslstol! 
(wllh m10. ti.Us) chcun ond connecllon de10;Us: elso sullnt>lo for OOV034 

10, borgaln pdce £2.40 
T)'Pt 2. atmlhu 10 111b0Ye, but oulput uanslor11101 has nddltlonii11 1sn 

output wind.no lor pub. a ddren. U .60 
R• audio k it slm11ar lo above, but 3!! ou1pu1 £1.20 
Mobile P S U 12V DC 1npu1 (l/oattng lor .... or - E) hanslslor ln'lerler 170, 

120 or 380V DC •I 1BOmA output. fully smoothed, chaH1t sechon. s ell· 
contained. lully wheel and tesled. w1lh c ircuit £A.IS 

A t above, but oarUy Hsembled {as cul out). comcJte1e with aU com· 
poneinit, chcuh, linlsh0 1l0 yoursell L2.ts 

Unless slaled otherwi se. compooeots ere e• ·eQujpment. In good condihoo, 
yOUt Uh1faction guat1nlud. WhereYer po111ble, lull IUPPOflmg d•ta Is 
given. 
Ptlces Quoted are inclusive or post, packing and VAT 

MaU order only. Sol• address for arden and •nquhlu 
GAREX ELECTRONICS 

7 NORVIC ROAD. MARSWORTH. TRING, HERTS HP23 4LS 
S.a.o. with e ll enQulrlas please. Phone Cheddlnglon CSTO 0296) 66868' 

6.30pm·9pm and weekends only. 

S e miconductor• : Uhl powu ZTX327 50p, 2HS&C2 £6, 40M4 £ 1.20, 40965£1.20, 
2N4427 SOp, 2N3866 Ho. 2N5913 (2Wl £1.50, 2N3J75 (3W) £3. 2NSOta (15W) 
£1. VHF powH 2N5180 2Sp. 2N510i £ 1.10. 2N355J £1.20. BLY3J £ 1.20. PT3500 
£ 1.10. 2N3832 £3. 2NSIOI! £6.20. 40292 £3.80. 40282 £5. 2N55IO £4.50. 2N5Hl £8. 
Rx hont e nd •0841 60p fet'a 3N20t IOI), 40073 65p0 MPfl02 40p. 
Gono•al pu•pou BCllJLA So. BCI08B IOp. 2N3904 IOo. 2N3908 l$p, BC1'7 !Op. 
OC35 Up. OC7t IOo. OC200 !10p. OC202 20o. OCllO 25p, 2N3704 lo, 2N917 250, 
8AX135p, 0A475p, lnt99rated circuit• TAA.1151 &Op, CA301\ 6,Sp. CA301480p, 
CA.!011 llOp. CAJOOI £2. CA3089E £1.40. TAA26310p. MCl550G 50o. MC159&G 
a . Re1l1toN IW 1on lo 1M CE12) 3 of •acl\ W"1lu1 t.1. eny 1p each. Morgentte 
Ptesels 5p, 8wltcht1 S pole 18wey1.Sp each. Heat a lnk1TOS ch111l1 mounted 
vie elumln1 Ot Beryllum 10p. Cryatal ft.It.,. t0,•7MHt ± 3·15kHr Of ± 7·SkHt 

3dB :I: 12·15~Hi 9008 £ 12. Miniature R.F. chok•• 5p. C101cllor1 200 dlfh1rent £1. 
f ull dale on any lltm 20p. 
1 c/o Rttd Rolay Typo RS12 or RH12 £1. Coll Formef with Core (•MM) Sp. 
MaJlorder only with cuh. All Uem1 new. P & P 10p. Add 1% VAT. pleHe 

T. PARR 
60 Culve r Lane, Earley, Reading, Berks. 

RQ8 1D Y 
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2 METRE 
CUBIC 
QUAD 
ARRAYS 
CQJ-CQ4-

-........._ 

• 

'"'" 
CQS 

........._ 

""" 

H .F. Aerials and Latest in the Range of V. 
A ccessories for the Ama 
thusiast is the CQ series o 

teur Radio En-
f 2 M etre Aerial s 

' -

...... -

These are Ruggedly Constructed from high strength light· 
weight A luminium Alloy. A ll metal fittings being Zinc or 
Cadmium Plated to resist corrosion. Improved design of 
fittings ensures Rapid and Foolproof assembly. 
An importan t feature of the V.H.F. CQ Series is their com­
pact size for relative gain over a conventional pair of stacked 
Yagis . 
Typical Performance figures lor the CQ4 four element array 
being a forward gain of 10·5dB with a S.W.R. of 1·2. 
Feed Impedance for this range Is 75 ohms. 
T ype Gain Price 
CQ3/3ele. Quad 8·0dB £6.4-0p 
CQ4/4ele. Quad 10·5dB £7.20p 
CQ5/5ele. Quad 12·0dB £8.00p 
911. Portable Masts in 3 x 311. Sections £2.25 p&p ~Op 
75 ohms Low Loss coaxial cable 1Sp per ·1d. p&p 30p 

p&p 
65p 
70p 
75p 

R.T.H. (AERIALS) 
I Weatherby Crescent, North Hykeham, Lines. LN6 8SX 

Gl3ZIA GI AMATEUR SUPPLIES EISCD 
Ptoorlelor-Sean MacMnhon 

S1och1sl lor t<W, TRIO, YAESU 

Main A ll-Ireland aocn1s lo1 KW COMMUNICATIONS LTD 

From .stoclc immodlotoly: 

KW- ?.OOOE-£.275 
?'>O<:B - £.Z•O 

1000 l ineor- £1SO 

107- .£60 
108-£70 
109-£75 

Also all KW accessories In stoclo;, 

NOTE 
KW eau1pment Is now bt:llCr v.l\lue lhnn eir.ier be lore. They 11110 S• motor lo 
rcpnlr and parls. fire e;,sier 10 gel . T ke l ono h:rm lrwc-s1mcn1 Is b~lhH nlso BS 
deoroclatlon i s lower. Tronsc:ei ... e r (20008 nnd E) top band pclfornuH'lco ls 
s:econd lo none--1usl th l rik aboul lt 

Slockosts ot G· WHIP- SOLID STATE MODULES- MICROWAVE 
MOOULES- SHURE MIKES- LINER 2'>-HY· GAIN- CDR ROTA· 
TORS- SPACEMARK SSTV Monitol'S £130 

AFTER SALES SEFIVICE 

ADD 8 % VAT P. & PACKING EXTRA 

10 CHURCH STREET. ENNISKILLEN N. IRHAND Toi 29SS 

Essex Telecom ms 
Olstrlbulots tor GEC·Mnrconi mobile radio equipment. VHF AM nnd 

FM mobiles, hand oortables nnd base slnllons. together wllh base and 
mobile .lOtlats. no hole bool mounls. Ole. W<! endeavout to keep a 
Quantity ot ecsulomont In s tock for fasl dcllverlt-s. Ouar-tz crysl l!ils fo r 

PMR normally 3/ 4 weeks. 

ESSEX TELECOM MUNICATIONS LTD. 
Unit 8, Co-ordinated Industrial Estate, Claydons 

Lane, Rayleigh, Essex &S7 7UP. 
GJMVV Rayleigh (03742) 79674 or 79883. GJWCO 

CLASSIFIED ADVERTISEMENTS 
RATES: 

Private advertisements Sp per word, minimum £1.20. 
Trade advertisements: 1Sp per word, minimum £1 .50. 
Box numbers 35p extra to wordage or minimum 
10% series discount for 12 consecutive insertions of the 
same copy, pre-paid . 
Semi-display (boxed) 1• single column £6.00. 

11· single column £9.00. 
(Series discounts will be quoted for 6 and 12 insertions). 
Please write clearly. No responsibility can be accepted for 
errors. 
Latest date for acceptance-4th of preceding month. 
All Classified advertisements must be prepaid. 
Copy and remittance to: 
ADVERTISEMENT SECTION, 
RADIO SOCIETY OF GREAT BRITAIN, 
35 DOUGHTY STREET, LONDON WC1N 2AE. 

FOR SALE 

QSL CARDS, GPO approved logbooks. 4p eae, Elm Tree Press, 
Looe, Cornwall. PL13 1JT. 

A N ANTENNA ? Blackburn for G-Whips, Mini Beams, HQl and 
C4, high gain 18A VT and 12A VO. G3LLL, Holdings, 39141 Mincing 
Lane, Blackburn BB2 2AG. Tel: 59595/6. 

FTDX401, £220 ; FRSXDX400, £150; Classic CL33 triband beam, 
£50. G4GI Gambles, Park House, Harmston, Lincoln, Tel: 
Waddington 366. 

COLLINS S-LINE 75S3B TRANSMITTER with 516F2 Power 
supply £350; 32S3 Receiver with 800Hz CW Filter £250: 30L 1 Linear 
Amplifier with 4 " 572Bs £185; 312B4 Control unit wattmeter £85; 
Complete package £800. Lewis QTHR 01-567 6389. 

CRYSTAL FILTERS for 12·5kHz channel spacing, bandwidth 
:o 3·75kHz, type ITT914EM. £5 each. G8AKA, QTHR. 

2m FM MODULES. A few "Viscounts" crystalled/aligned on 
145·5MHz. £24, collect or £2 pp UK. Reading 332582. 

ATLAS 180 Brand new, Unused. Full manufacturer's Warranty. £285. 
No offers. Cash needed for another project. Daytime: (01) 727-5641 
ext. 25. Evening : (01) 560-3046. 

COPPER/ FIBREGLASS LAMINATE BOARD 11• v 5· , 35p. 
Including n & p. Taplin, "Camelo!", Moor Lane, Sculthorpe, Faken­
ham. Norfolk. 

KW2000A MINT £150, Honda SOOW generator £50. Sickness 
fo1ces sale. Suyers collect. Grist, 37 The Shimmings, Boxgrove 
Road, Guildford. Tel: 60163 evenings. 

MISCELLANEOUS 

PATENTS and TRA DE M ARKS.-Booklet on request. Kings 
Patent Agency Ltd (B. T. King. Mem RSGB. Reg Pat Agentl.-
146A Queen Victoria Street. London. EC4. Tel: 01-248 6161. Telex: 
883805. Established 1886. 

For ALL Your PRINTING Requirements contact 

PRESTO PR INT (G3SRX) 
LETTERHEADS, HANDOUTS, SPEC. SHEETS, ETC. 

5 PIPERS CRO", 
DUNSTABLE, BEDS. 

Telephone: 
DUNSTABLE (0582) 67036 
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~O ppm lundamental~M~~~!~LS I ;O ppm overtone21 MHz to 105MHz 
Normal delivery lime 5 wecb 

£2.93 
£2.95 

Send s.a.e. for price quote on any other specification 

STOCK CRYSTALS 
HC6IU in 4MHz/44MHz range for repeater channels R5. R6, 

R7 and 145·5MHz 
Price £2.50 each 

10% discount on orders of five or more crystals 
Add 10p for post and packing on orders under £12 

T rade enquiries welcome 

C & C ELECTRONICS 
10 WEST PARK, LONDON SE9 4RQ 

SSTV MONITOR COMPONENTS 
Set of 6 PC boards, drilled and tinned, 20 page booklet 
with circuit, technical data, hints etc. £7.60 
Set o f 58 resistors for above. £1.30 
Three slug-tuned Inductances for above. £1.30 
Set of 6 PC boards completed, aligned and tested. £37.00 
5FP7 long persistence CRT £5.27 

Prices include P cl. P 
MK P roducts, 5 Lancashire Drive, 

B e lmont, D urham. 
D urham 63111 or Sunderland 69092 

WANTED 
PYE RADIOTELEPHONE EQUIPMENT 

Top Prices Paid 
B. BAMBER ELECTRONICS, 

20 Wellington St .. Uttleport, Cambs. Tel. Ely (0353) 860185 

2 METRE JFET CONVERTERS £9.85 
Should a 2m converter cost over £ 10? 
Send an SAE for full details of these first grade units 
and decide for yourself. 

70cm 20watt INPUT VARACTOR TRIPLERS £9.85 
P ~ P 15p - Please note our new address: 

D . Britton 18 Meadow View 
Frampton Cotterel B ristol BS17 2NG 

QSL CARDS 100 50p, 500 £2.25, 1000 £4.00 
LOG BOOKS from 27p to £1 .35 post paid 

Sp stamp for samples 
RALL YMAPS OF WEST WELLOW, 

P.O. Box 11 , Romsey. Hampshire. 
Tel : Romsey (0794) 515444 

C. G. JAMES ELECTRONICS G3VVB 
Staines Road, Feltham, Middx. 

Prototype and Production Metalwork. Specialists to the 
Electronics Industry. Panels, chassis and sheet metal 

details. Machining in all metals and plastics. 
Plant list on application. 

T el . 01-570 3127 O S Rel TQ 1t3748 
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Communications 
Expansion 
FleldTech Is ~ marketing company wllhln th• Hunting Group. We 111e 

reapon1lble in the Unlled Kingdom for the supply of mobile ra.dio 
communication~ equipment from Jnt t rnaHonal ruources, 0Mr pro· 
gr.amm• of expan1ion dl!!mand1 Kty Ptrtonnel lo play an active part 
In thla rapldly developin g fleld. 

Sal es Office and 
Services Managers 
The men we aopoto1 will manage lhe office nnd auooly u lu / lt::chnlc.11 
1uppo11. T11ev wlll be maturn, knowledgttnblo. responslbla nnd cnthuslastlc. 
Ptolornbly wHh ill knowledg" ol lhe con1municaflon Industry. 

Full support wJll be given by the Company 10 ensure thal lhe man apl)olnted 
wlll bo &uccossful nnd have an Interesting and rewarding futur~ 

Sales Executive 
An oooor1un11y to d~ve!op a career Jn commun1u11on1 We want to r•crull 
young 01otu1ronnrs and tra•n lhem 10 ult mobile radio commun1callons~ 

You would Join an established company do1ermtnctd to succeed and helo you 
10 be succosslul. 

Project Engineer 
Tho oet1on we w3n1 wlll be responsible for Iha 1ntroduc11on ol ntw producls 
and lheu 111opHcallon to lhe needs ol the m 1:ulr.e1. 

He will cuovlde 1echn1c.al assi st1nt't! 10 the sale force-esoecially the 
comm111fon1no ol far-ge c:uo1ects. 

Installation, 
Commissioning and 
Maintenance Engineers 
II you have 1'\ bat..,ground 1n commun1cllhOnS nnd would IUlo to lo•n th" 
scrvlC4' side- ol 01•r n\obile commun1cahons unit thl• opporlunlty ~111 1n. 
tf'•HI you. 

Yo1,1r tob would b~ • h lghly resoons1ble one of ~n1urjn9 tho conhnue-d 
oocrauon of our commun1c.ahons equ1pl"\Htn1 now 1n use '" a wide vnuety ot 
tndus1ues. 

1t' (fl 

Hunting 

Salaries of .£2,500 plus, for • •oorienc.ed can didatos. 

Applications in conndonce lo : Cecil Woolf, Field· 
Tech Limited, H ealh,ow Ahpotl, London. Hounslow 
TW& l AF. Toi : 01-151 Htl Exl. 25. 

717 



DISCOUNT DIGITAL CLOCKS 
All 24-hour end tufty gu~mnlccd for 12 months 

COPAL OUR PRICE 
( VAT lnclurJcrJ) 

.. 22.2" in While. Purple 01 Yellow £5.22 
" %27" Alarm in wood grain finish £7.00 
··1ot '' Snooze Ala rm, Whtie, Black or Graen t9.25 

VERY SPECIAL BARGAIN (whllsl stocks lasl , so huny) 
"227'' Al;um lo Whit@, Rod or Ye llow £6.45 

Rci:ommt!ndcd Rol~ll Price is now £10.901!! 

Insur«/ 
Post4ae 

28no 
28np 
3Snp 

28np 

OUR clocks are oll carelull'I' t"sled and senl b1 return of post. Full rclund 
ouaran1ee ii you ore not c::omplctcly salisfied 

Aero & General Supplies 
(DEPT. S.D.) 

NANAIMO HOUSE. 2 RINGWOOD AVENUE. LEEDS LSU 1AJ 
T elophonc 6 S 8 5 6 8 

FOR SALE 

3 SECTION TELESCOPIC TOWER wilh Cranking Gear bul no1 lncludlng 
w~ll/gtound filtlngs. Sttumoch fittings sultabte. Reltactcd height 18 feet ox1cnds 
to J7 feet. 12 feel pole may be ridded to gi vo unguyed height ol 46 feet or •1h 
section ndded to give 50-60 feel. US c>lus carr/;:.ge. 
AM2STH VANGUARDS low band vhl mobile lransmlUe1/receivers complete 
with all controt gcor. Used but lntcmr.lly oood condllion. £15 plus £i post. 

AM2SBV VANGUARDS as 3bova. £10 plus £1 PO:!tl. 
AM27FV LOW BAND VHF bMc station tumsmlttcr and recei ver In cabinet. 
Used bul good condition. £30 pl us £1.50 post. 
PF1C UHF Pocketphone recei ver and 1rnnsmllla1, Used condition. Untested. 
Loss ba1te1los. £15 pc1 pa11 1 30p post. 
PF1 NICAD BATTE PIES. Used. Untot ed, £2 per pair. Post free. 
Fno UHF BASE shUion solid sti.te tJansmilte r end recoiverin cabinet. £30 plus 
£1.SO posl. 

G3JKF QTHR. TEL. CRAWLEY 3l121 (DAY), 

IN DEX TO ADVERTISERS 

A ero 1.1nd General Supplies 
Atnl'itcur R;Jdlo Rct;illc1s Assn . •. 
A n,bl l lnte1na11onal 
AJH Eh:clronl cs 
A mrileur Elcc1ron1cs 
A maleu1 Radlo Bulk Buying Grouo 
Ashley Dukes • . . . . • 
A ntenna and Eleclfonlc Consull<lnCy 
8ogin1on Elce1ronics 
8 , 8."lmber 
J. Bukctt . . . . 

728 
cover II 

no 
COVCf Jv 

659 & 714 
715 
7:15 
722 
656 

COY~t ti/ & 121 
658 
712 
7:17 

81i ll sh Ni.\lional Radi o & Elecironics School 
O. Brillon 
Butns Elt'ettonie 
C t. C Electron/cs 
Commun1Que 
Oa1ono Electronics 
Oe1wcnl Radio 
Dodson-Bult Carpets Co. Ltd 
Oornm Elcclronlcs .. 

662 
7:17 
661 
718 
7:13 
no 

6521653 

E.G.M. Solders Lid . . 
Elcelrc"alue ltd 
Ess~x Toh'!con1rnun1callons Ltd • • 
K, V. Frankhn • • 
Fl cld Tech Ltd 
Gilroit E!ec1fon1cs 
GI Supplies 
GWM Radio ltd 
Healh (Glouces1cr) Ltd 
D. P. Hobbs Lid 
Holdings Ltd 
Homer & Whi tbread •• 
Inter face lnlernall onal 
C. G. Jomes .. 
KW Commun1ca1ions Lid • • 
Lowe Electron1cs 
Microwave M odutes ltd 
Mlnlwtso Prod1.1cls • • 
MK Products 
Mostey Eloclronics Lid 

MEMBERS' AD ORDER FORM 
e S ee Members' Ads page 
for conditions of accep­
tance. 
e Not more than 40 words, 
including name, address, 
etc. 
e Do not forget 40p remit­
tance plus wrapper. 
e Please write in block 
capitals, or type. 

Licensed members are asked to use 
thei r callslgn and QTHR, meaning 
that their address in the current call­
book Is correct. BRS and A members 

722 
722 
726 
728 
727 
725 
726 
723 
663 
724 
723 
724 
7:14 
m 
657 

654/ 655 and 712 
660 
724 
121 
716 

North West E.loctt1cs 
T. Patr •• • . 
PM Elt~ctron1c Scrvi cvs 
PrestoPrint 
OM 10 Produc 15 
Radio Shack L id 
Rall)'maps 
RTH A crinls 
RT & I Elcctronlc:.s 
Solid State M odulcs • . 
Soacom3rk Lld 
Stoptwns·JlllTll?S Ltd 
Tclecommunlcalions. lntcmallonal A gency 

T6llo1d Communlc.ilons .. 
Thanet Elcctronlci& .. 
TMP (Eleclronlc.s Supplins) 
J . & A . Tweedy 
Waters & Slanlon Electronics 
Westctn Elcctrontcs (UK) Ltd 

714 
725 
m 
7:16 
721 
&64 
121 
726 
124 
117 
118 
716 
120 

723 
713 

724 
714 

719 
650/651 

will, of course, have to provide their 11------ ---+---------+-- --------+--------­
name and address. 

I enclose cheque/PO for 40p to cover 
the cost of this advertisement. 

Signed ... . ............ . ... .... ... . 

Date .... . ... . .•.••••••• • • • • •• . • . •• 
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S PECIAL 50p PACKS 
Valveholders, B9G ceramic 2 for 50p. 
TOS Heatsinks, star type, 10 for 50p. 
Bellina Lee TV Plugs, 6 for 50p. 
Standard Jack Plugs, 4 for 50p. 
STC Telephone Insets Rx, 50p. 
Pye Mike Insets, new, 50p. 
Valveholders, assorted, 10 for 50p. 
Mullard Tubular Trimmers, 1-18pf 
6 for 50p. 
Rubber Grommets. mixed bag, 50p. 
Sill con Rubber Sleeving, 1 mm bore, 
SOyd, 50p. 
Flexlform Grommets for odd shaped 
holes, 10yd for 65p. 
5-Pln Din Sockets, 270 deg. 5 for 50p. 
Reed Relays, 12V. 400ohm, 2-pole, 
make, 2 for 50p. 
Min. Switches, 4 pole 2 way, rotary 
spindle, dla. 4mm, 2 for 50p . 
Bulbs, 6·3V, 3A, capless, 20 for 50p. 
Capacitor Clips, mixed sizes, 10 for 
50p, 
Min, 4 core Screened Cable, 10m for 
SOp. 
Valves, min. CV types, 20 for 50p. 
Bandpass Fiiters, 25..12·5MHz RT 
type 50p. 
Pots 10 different values, 50p. 
Miniature slider switches, 2 pole, 
2 way, 5 for 50p. 
Stereo Jack Sockets, 2 for 50p. 
Self adhesive foam pads, 30mm x 
20mm x 3mm thick, large roll, 50p. 
Ceramic lag strips, 10 for 50p. 

SPECIAL £1 PACKS 
2N3055 Type Power transistors, new. 
unmarked, 5 for £1. 
BY185 Reel. Sticks, 35kV at 2·5mA, 
Ideal for scopes or SSTV monitor, 
£1 each. 

VALVES 
QQV03/20A (ex-equipment), £2.20. 
DET22 (ex-equipment), £1.00. 
2C39A (ex-equipment) £1.10. 
2C39A Ceramic (ex-equipment) 
£1.60. 
4CX250B (ex-equipment), £2.20. 
6BH6 (ex-equipment), 2 for 50p. 
EF80 New, 25p. 

TRANSISTORS (NEW) 
2N3819 25p; AFZ11 50p; AFZ12 50p; 
OC200 20p; BD121 50p; NKT0023 
25p; 2N3055 50p. 

PYE CAMBRIDGE FM10D, dash 
mount, low-band only, medium cond., 
complete but untested, with circuits, 
£26.50, carriage sop. 
Circuit of Pye Vanguard AM25B 
showing TX, TX Inverter, etc, &Sp, 
post paid. 
Circuits of Pye Cambridge AM10D, 
showing TX, RX, Inverter, etc, 55p, 
post paid. 

VTR BOXES, GOOD BREAK· 
DOWN VALUE, containing 2 x 12V 
4 pole C/0 relays, plus bases, rotary 
switch, transistor pcb, with presets, 
components, etc, min. transformer, 
4 x Belling Lee TV sockets, Spin Din 
plug, 2 x 3 pin Din sockets, etc, All 
built Into a 4'' x 3t' x 2i' Die cast 
box, brand new, ONLY £1.00 each. 

REED RELAY PCBOARD, con­
taining 3 reed relays, 2 BFX29, 4 
Norbit series ICs, plus many other 
components, &Op each. 
NEW HIGH GRADE ELECTRO· 
LYTIC CAPACITORS, 25V at 6800 
mid, with screw terminals, complete 
with capacitor clip for vertical mount­
ing, &Op each or 2 for £1.00. 
GREENPAR PTFE S0239 SOCK­
ETS, brand new, 54p each or 5 for 
£2.50. 
GREENPAR PTFE PL259 P LUGS, 
brand new, 54p each, or 5 for £2.50. 
Reducers to fit above, 10p each (only 
supplied with plugs). 
CURLY LEADS, 4 core telephone 
type, 181n. closed, approx. Sit exten­
ded, 2 for 20p. 
CARBON MIKE INSERTS, tele­
phone type, brand new 50p. 
TIMERS, 0-60secs, mains operated, 
4 switched change-over contacts, dial 
size 3lln. brand new, boxed, £5.00 
each. 
HASH FILTERS (for use in mobile 
supply leads) 20p each. 

MAINS TRANSFORMERS 
All 240V Input, voltages quoted 
approx. RMS. 
(Quote Type no. only when ordering). 
TYPE F27BS (ex Pye F27 base 
station TX) 500V at 350mA, 6·3V at 
BA, £5.50, carriage 50p. 
TYPE 40/2 40V at 2A, 80p each. 
TYPE 18/8 18V at BA, £4.00 each, 
carriage 50p. 
TYPE 16/616V at 6A, 45V at 100mA, 
£3.50, carriage 50p. 
TYPE28/4 28V at4A, 125V at SOOmA 
£3.50, carriage 50p. 
TY PE 63/1 6·3V at 1 A, 70p each. 2 for 
£1.25. 
TYPE 1313 13--0-13V at 100mA 40p 
each, 3 for £1.00. 
T Y PE 125BS 125V at 30mA, (Ideal 
for linear bias V) 50p each, 5 for 
£2.00. 
TYPE 129 400V al 20mA, 200V at 
10mA, 6·3V at SOOmA, £1.00. 
TYPE 72700 600V at 20mA, 18V at 1 A 
twice, SOV at 25mA, 6·3V at 1·5A, 
£1.00. 
TYPE 72703 400V al 10mA, 200V at 
SmA, 6·3V at 400mA, £1.oo. 
TYPE72705 14V at4A , £1.00. 

Ii i 

B. BAMBER ElECIRONICS 
PHONE: ELY (0363) 860186 (Tuea.-Sat.) 

20 WELLINGTON ST. LITILEPORT, CAMBS. 

SELF-TAPP SCREW P ACK, 
mixed sizes, 30p. 
4BA HANK BUSH PACK (ideal 
for making aluminium cases, Just 
drill Hn hole, push In, and hammer 
over reverse side), 30p. 
MINIATURE UNISELECTOR 
BASES (42 pin), 40p each. 
REELS OF 16 STRAND COPPER 
WIRE, Pink PVC covered, O·Smm, 
Ideal for Iona wire antennae, 1 OOm. 
£1.10 per reel. 
TWIN HEAVY DUTY CABLE. 
PVC covered, 50/0·25mm, ideal for 
mobile LT supply leads, 15p pe• 
metre, or £11100m reel (carrlnoe £1). 
4-CORE CABLE, PVC covered. 
suitable fo r rotator control, 10p per 
metre, (minimum order of 10 metres). 
SILICON RECT. BLOCKS, bridge 
type, SOV at 6A, £1 each. 100V at 
10A, £1.50 each. 
HIGH QUALITY SPEAKERS 
61n x 41n elliptical, 21n deep, 4ohm, 
90p each, 2 for £1.70. 
B!ln x Gin elilptlcal, 21n deep, 4ohm, 
recess magnet, rated up to 10W. 
£1.50 each, 2 for £2.75. 

METERS, 1mA. marked 0-100, mir­
rored scale, back mounting, 3iin " 
Hin display area, brand new, £ 1.50. 
CABLEFORMS, mixed box of 
various colours and types of wire, SOp 
box. 
BECKMAl'l, DUODIAL, Min, coun­
ting turns dial, Jin dia. with locking 
lever, 0-10~ on main dial, with 0-14 on 
hundrnds dial, for standard tin 
spindle £1.50 each. 
AS ABOVE ••• Hin dla. dial, Hn 
spmC:le £2.00 each. 
MUL TITURN POTS (for use with 
counting dials above) 2kohm, 
400kohm, 10-turn, available only, 
linear, !In spindle, brand new, £1.00 
each. 

Please enclose SAE for all enquiries 

TERMS OF BUSINESS cash with 
order. 
Callers welcome by appointment. 
PLEASE NOTE THAT ALL PRICES 
INCLUDE VAT. 
POSTAGE & P ACKING CHA RGE 
25p ON ALL ORDERS, except 
where stated. 

Printed in Grear Britain for the RADIO SOCIETY OP GREAT BRITAIN. 3S DouaJity Street, London, WCI N 2AE 
by the Garden City Press Limited, Letchworth, Hertfordshire SG6 IJS 
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A. J. H. ELECTRONICS (GSAQN) 
Proprietor: A. J. HIBBERC? Tel: RUGBY daytime 6473, evening 71066 
Terms of Buaineu Cash with order, Mall order only, or Callers by appointmenL S.A.E. with enquiries 
Postage Charge 15p on Rs and Cs, 25p on others ALL PRICES NOW INCLUDE VAT 

COSSOR COMMANDO CCJOl RADIOTELEPHONES compfcl~ wllh all conlrol 
equipment and in excellent concHtroo, 6 channels, some wilh public address feclllty 
bul no spaako1s. thi s Is nn nll solld state unfl ucepl fof two valvas In lhe PA unll, 
which plves 25 wiltls Rf outoul from B OOZ06·40 (NOT SUPPLIED) bul 1ne unit can 
be rewired 10 rni..e slandard OOV06-40A, price onl y £8.00 .. £.1.30 post and packing, 

PYE POCt<ETFONE PF1 Tx units SOkHl channel SPIH;lng Md In new condition 
1es1od and in wor;.lno order £U.00 each, less battery. 

PYE POCKETFONES PFl Tx end R• 5011Hz channet soaclng used condition 
£25.00 pr. (le one Ti; and one Rx) less baucries. 

BURNOEPT UHF MOBILES type BE 372 Mk11 . 5 waits RF output, bri\nd new. unused, 
two only £ '10.00 each. 

PYE COMPACT BATTERY CHARGERS type sea. holds one comuany un11, 
"".,.,.and boxed. £10.00 each. 

PYE F30AM BASE STATION nnd lwoW1SAM dash mountWestrn1nster moblles 
121kHz channel spacing, used bul in good condition, P.O.A. 

AM2S/TS VANGUARD radiolelcphones 17 watts RF oulPl.il all solid s tate c.rcept 
for lour v11lves In T x. 12!kHt channel soaclno lo lalesl GPO spec. used but In very 
oood condltlon tes ted and wor'ilno high band and low band aYal lable £40.00 
~ach, p /p £1.00. 

FMD10JV FM CAMBRIDGES dash moun11ng low band onfy, lasl few lo c lear 
£23.00. 010 750. 

AM2SBJV VANGUARDS less control eou1pmcnl low band £1.00, p /p £1 .00. 

RACAL DIVERSITY SWITCHING UNIT typo MA168B lo suil RAl7 ond RAll7 
Rx, lasl rew £16.00. 

MICROWAVE MODULES CONVERTERS we now have lho follow!ng 1n SIOcli. : 
2Mlr. convoJIOIS with Ifs 4-6MHt and 28-30MHz. £16.•1p. 
10 ems converlers with IF.s 28-30MHz and 1'4-l46MHi £\9.SS each. 
136-138 Mtiz Satellite b:"tnd convortors 28-30MHz IF. £16.41 ezi:e:h. 

Olher IF heouencies for lht above conve1tms made to order. 

FIBREGLASS P.C . BOARD 1f161n IMck l sl ou1dc board 1n standard sue ol 
s· ;io.. a· s ingle 5lded 30p. double sided 35p. 01 eut lo silo at Ip sq. In. 

ELECTRONEQUES SLOW MOTION DIALS 6-1 and 36-l reduction clenr 
moulded front srre st· ~ 4• supplred wl\h two scales £3.2.5 (sorry for lhe price 
increase). 

tJ22. SWG PVC covered cable we have a largo quanlil'f ol lhis In part used reels 
wllh a minimum ol a pprox 300-400 yds pef reel Plllln o r mulU coloured al l lo GPO 
spec. ~ .£3.30 per reel. 

1J0.71tmm EQUIPMENT WIRE 12\ lbPVC No 3 PO spec. CW109 on 4000 mlr reel• 
sull manulacluror plnln and mulll coloured P.O.A. 

FCSO'i* UHF BASE STATION all solid state Rf oulput aoprolli S watts used but 
Jn nrst class condlllon OK tor 70cms no lltals £45.00 buyer collects by arrangement. 

MULLARD UNILEX STEREO AMPLIFIER khs consisting pre·amp, lwo main 
amps powor supply and c:onltol panel, 4 wo1ts RMS output per channel, all brand 
new nnd boJ:od £10.00 complete set. 

SONY CV2000B VIDEO RECORDER complcto w ilh monitor and brand new 
Sony matching Camera, 405 llne sy!ilem .£27S.OO ono. 

UHF BASE STATION lype F461 with 3 channel s. l ocal/ remote and Ill lacllltles 
P.O.A . 

RADIOTELEPHONE t0.7MHz CRYSTAL MARKER OSCILLATORS solhJ 
slate nnd built Into dlo cast boJ: Ji'" x H • x 11· brand new £7.as. 

PYE MIC. INSERTS 300ohm dynamtc typo No 4103F now unused 50p 

MIC. LEADS 4 core curly type OK tor P)le. mies. etc. 22p each. 

AMIOB and AM25B CIRCUITS AND LAYOUTS AM10B 75p, AM258 60p, 

Offccfal orde rs accepted on a sllicl monthl~ bttl1. 

t.C10FM HANDBOOKS Including c lrcul ls £LOO. LC10FM Con1rol Bo•es £1.50. 

RF RECEIVER BOARDS as used In FM Can1btldge5 etc., these have npn trari• 
'lstors two types only 68-88MHz end 79-101 MHl £2.SO each. 

VHF RF TRANSMITTER POWER TRANSISTORS foll new and unused 
2N3926 1 wotls RF output at nsMHt £2.00 each . 
BLY 36 13 walls RF ou!pul at 17SMH z. .£.2.SO each. 
BL Y89A 2S walls RF outoul al 175MHI £6.00 each 

2N7081Sp. 
2N3823 fel 20p. 
AF116Up. 
BYX22/ 800 diod~s 800 piY at 1A 10p each. 

RCA 2N5-'96 audioJregulatot lypo Ycbo 90v, le 7 8mp, these lUO e•·eQuipmeol due 10 
manulacturers d~s1gn chango, only 1Sp each (tesled). 

FT243 CRYSTAL HOLDERS Sp oaeh 

TRANSISTOR CERAMIC CAPACITORS (plaquot body) SOvWo>. 
3 9pl 68pl 22001 680pl '700pl 
18pl 82pl 270pt 820pf 6800pt 
22pl IQOpl ~~pl 1000pl O.Olmfd 
JJpt 120pl 390pf ISOOpl 0 ·015pfm 
47of tSOpl 470pf 2'200Qf 0 ·022mld 
56pf 180of 560pf 3300pl 0 ·033mtd 
0·047mld 

PRICES:-22 to 1000pf - 18p lor 10, ISOOpf to 0·015mld 23p lor 10, 0·022mfd 100 047-
ZSP for 10. less ltian 103p eacti. 

0•1mfd :lvw DISC CERAMICS appro1 -j-• din, 10 l or 100, 100 for 75p. 

EIRE T YPE TUBULAR CERAMICS: I, 1'5. 1·8. 2'2, 2·7. 3. 3·3. 3·9. • ·7, 5·6. 6·8, 8. 
8·2, 10. 12. IS. 20, 22. 30. 33. 39, 5&. 100. 220. 330. 750. 1000. 2000. all values In PF1 
Zp or 1Sp for 10. 

M IXED BAG OF CAPACITORS sliver mien, tubular ceramic, metal loll, polv· 
stvrone, paper, electrolytic, a oood select lon ol smal l types with very few electro· 
lyllcs, l) bargoln al 75p oer bog containing over 300 ofeces. 

SMOOTHING CAPACITORS 700 mid 200vw Ideal for use In s e des for h fgh 
vol tage PSUs, these are can type, brnnd new and unused reconl manu fac ture 20p 
eech o r £1.35 per 10.Wc al so have a few 200mfd 275 vw same p rice. 
1000 mfd toovw Erie can type COp each £3.00 for 10. 

ITT SMOOTHING CAPACITORS 6800Mfd 2Svw stud terminals, u· >< 37· with 
niounhng clip, 28p each. 

MINIA'TURE AIR SPACED TRIMMERS 1- IOpl t • so. Monulaclurod by Oxl •> 
1Sp each £ 1.25 lor 10. 

1000pf FEED THROUGH CAPACITORS 1· dla. solder In lype 15p tor 10. 

EDDYSTONE D IE CAST BOXES 31° x 11 • x 11° now 42p. 

CRYSTAL FILTERS 21«4MHz no oen. new £1 .15p each. 

SPEAt<ERS s· x 3· Sohm Ideal lor porlable rigs etc. 70p each. 6* '>( .c· Johm <stc 
car radlo typo) 80p each, two for £1.40. 

SLIDE SWITCHES 2 pole change over 10p each. 

SET 4TOkHz TRANSISTOR IFT1 3 lo a set the f1rst being double luned 2nd and 
3rd sing le tuned, designed for use with OC171/ AF117 lype hansletors or ceu be 
used with NPN equivalents she n· sQ. and supplied wilh spare 2nd UFT complete 
wi th circuits 38p per set. 

MULLARD 470kHz CERAMIC FILTERS lype LP117512 7kHz bondwldth. lnpul Imp. 
tOOK ohm, output Imp. 50K ohm. br8nd now 75p each two for £1.25. 

RESIS TORS (corbo n film) In E12 serles stnrtlng nt 22ohm to 1mcgohm i•nd ! wall 
1 p aaeh l- watt 2 tor 2tp. 

WANTED su1plus alocks ol elecl ronlc componenl s and eQulpment etc. 

59 Waverley Road, The Kent, Rugby, Warwickshire. 

IF UNDELIVERED Return to:-
RSGB, 315 DOUGHTY ST 
LONDON WC1N 2AE 

IF UNDELIVERED Returntor-
RSGB, 311 DOUGHTY ST 
LONDON WC1N 2AE 


