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Announ,ing 
another 

world beater 
THE NEW KW 2000B 

SSB TRANSCEIVER: 180 watts P.E.P. 
• TWO-SPEED VFO DRIVE 

10-160 Metres complete with AC PSU, VOX. 
P.T.T., l.R.T/l.T.T. 

• IMPROVED VFO READ-OUT 

• NEW, PRECISE METE RI NG 

plus the usual KW Quality and Reliability • ATTRACTIVE PANEL LAYOUT 

Other KW Products: 

KW Antenna Switch 
(l position) KW E·Z 

Antenna Match Unit, KW 
PEP Meter, KW Match 

SWR Indicator 
KW Low-Past Fi lters, 

KW Trap Dipoles, KW 
Balun, KW Dummy 

Load, KW Q Multipliers ELECTRONICS 
LIMITED 

Write for lllustr.ated detailed specifications on other KW Equipment 
including the KW 20008: KW Vespa Mark II ; KW 201; KW 1000 and 
our list of KW Tested Trade-ins. 

K. W . ELECTRONICS LIMITED 
1 HEATH STREET, DARTFORD, KENT 
TELEPHONE: DARTFORD 2557'4. CABLES: KAYDUBLEW DARTFORD 
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LOWE ELECTRONICS 
WELLINGTON STREET, MATLOCK, DERBYSHIRE 

Matlock 2817, 2430 after 6 p.m. Bill G3UBO 

AGENTS 

Alan G3MME 4 Southwick Street, Southwick, Brighton. 
Southwick 4887 

Sim GM3SAN 19 Ellismuir Road, Baillieston, Nr. Glasgow. 
No 'phone yet. 

FT 500 FR $00 

SOOW PEP 
VOX, PTT, MOX. 100 and 25kHz marker RIT, 
Metered ALC. All the usual optional extras 
fitted u standard, £250. W ith extra 6 xtal CW 
filter £Z70. 

FT ZSO 

240W PEP 
VOX, PTT, MOX. 100kHz marker. RIT Metered 
ALC. Again, usual extras are standard. £160. 
psu £45. 

FT 150 

'• [M liiii /,"". '\ 'So , . 
.- •• • 1 n u 

I • g I I $' '• 
''!. 

, . .. -. •• ·~ 

120W[PEP 
All transistor except driver and PA. Both AC and 
DC power supplies built-in. Specially designed 
for moblle. VOX, PTT, MOX, 100kHz marker, 
RIT. £215. 

Hear them-any band, any part of the world, any time. 

T op band to 2m. 
The no compromise AM, FM, 558 and CW 
receiver for the man who wants the best. £160. 

FL SM 

240W PEP 
Companion to the FR·SOO for transcelve or split 
frequency. Matching It In quality and perfor· 
mance. £145. 

FL 2000 

To complete the station, there is the FL-2000 
linear. 1200W PEP. Input. Comfortabl e legal limit 
output. Bullt·in SWR meter, etc. £110. 

Try them-at Matlock, or any of the Agents. 

RADIO COMMUNICATION APRIL 1970 



Detore we sell on 
a Shure microp one 

we try to min it 
just to make sure that YoU never will 

Microphones have to be rugged.Think of 
the p"unishmcnt they take. That's why 
Shure Safety Communications 
Microphones get a tremendous going 
over before we dream of selling them. 

We drop them. We vibrate them. 
We fry them. We freeze them. 
We steam them in Turkish baths. 
We drag them behind fast moving cars. 
We subject them lo all kinds of torture. 
Saod. Rain. Infra-red. Ultra-violet. 
Acids. Alcohol. Salt spray. Wind. 
Electrostatic fields. High altitude ... 

and still theY work 

This savage testing, backed by stringent quality 
control, ensures that every Shure communications 
microphone will give you reliable pcrformaricc. 
And will go on doing so even under conditions 
where other microphones would pack up. 
Always use Shure, the microphones For fu ll details of Shure microphones, 

SEND IN THIS COUPON TODAY that never fail to get the message through. 

Communications 
Conirollcd mngnctic hnnd 
microphone providing a dear. ~risp, 
highly intelligible voice rCJpon>e. 
Rugged and dependable, 
ideal for outdoor-indoor P.A .. 
and communicalions. 
F requcncy response 200 to 4,000 cps. 
High imp«lance. High output. 

Modd 414. 

Amateur Radio 
Provides optimum ndio 
communications perfofllUnce from ~ 
single sideband tnnsmittcrs ~ 
•• well as AM and FM units. 
l~uponso cuts off sharply below 
300 cps ond above 3,000 cps, 
ensuring muimum speech 
intelligibility and audio unch 
to cut through noisc &n!interfcrcnce. • 

Model 444. 

~Shure Electronics Ltd.~Blnckfriars - -, 
Road, London SE!. Tel : 01·928 3424 I 

l Pd like to know more about Shure Mforopbones tor 

I Communlcatio11.1 O ProlessioDAI Recording D I 
Am.•teurRadio O ProlesslonalE'nt•rlainers D 

I Plea.st send 1ne the fotls : I 
I NAME ............................................. I 
I ADDRESS......................................... I 
I ...................................................... I 

RC3 I ...................................................... I 
I I 
L~ng th~~~rd in s~_J 
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MODEL P.60 

£127 
Del ivered 

RAISE YOURSELF ABOVE THE ORM 

WITH A 

VERSA TOWER 

COMPETITIVELY PRICED 

INTERCHANGEABLE RANGE 

AESTHETIC DESIGN 

UN GUYED 

DESIGNED TO 
APPROVED CODES OF PRACTICE 

POSITIVE TELESCOPIC LOCKING 

TILT OVER FACILITY 

S.A.E. FOR OTHER MODELS AND PRICE LIST 

HIRE PURCHASE FACILITIES AVAILABLE 

POST & WALL MOUNTED SERIES 

25 TO 60 FEET 

Strumech 
Engineering Limited 

MODEL W.40 

£80 
Delivered 

STRUMECH 
Structural & 
Mechanical Engineers 

Portland House G3NJI. 
Coppice Side · Brownhills 
Walsall • Staffs England 
Tel. Brownhilfs 3651 
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TREMENDOUS VALUE 
in TRANSCEIVERS! 

Send for the specifications ... 
and see for yourself what HEATHKIT offer 

BUY A POWER SUPPLY AT THE SAME TIME AND GET EXTRA SAVINGS 

DELUXE ALL BANDS 80-10M 
TRANSCEIVER, SB-101 

Normally Kit K/SB-101 £200.14. 0. Carr. 9/­

Normally Kit K/HP-23A £30. 18. 0. Carr. 11 /-

SPECIAL £222 PRICE CARRIAGE 20/-

ECONOMY ALL BANDS 80-10M, 
HW-100 

Normally Kit K/HW-100 £137. 8. 0. Carr. 11/­
Normally Kit K/HP-23A £30.18. 0. Carr. 11 /-

SPECIAL £159 PRICE CARRIAGE-221-

SINGLE BANDERS 
HW-12A, 22A, 32A 

Normally Kit K/HW-12A £62. 4. 0. 
Carr. 11 /-

Normally Kit K/HP-23A £30.18. 0. 
Carr. 11/-

SPECIAL £83 
PRICE CARRIAGE 22/-

Normally Kit K/HW-22A or K/HW-32A £65. 10. 0. Carr. 11 /­
Normally Kit K/HP-23A £30.18. 0. Carr. 11 /-

SPECIAL £86 16 0 PRICE • • • CARRIAGE 22/-

Send for Specification 

l~ifrbUfi*F+I DAYSTROM LTD, 
HEATHKIT DIVISION 

A S<hlumberaer company. GLOUCESTER, GL2-8EE 

RADIO COMMUNICATION APRIL 1970 
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EM SAC £MSAC 2: M etro Converter 
CNI 

PSI 

CNZ 

Low noise 2 Metre converter with If (outpul) of 28..JOMH1 tor 144-146MHz. 
fnpul. Two 6CW4 Nu'llstors In a cascodecl rcull provide the RF ampllficeitlon. 
12AT7 irlode mlur and cathode follower for l ow Impedance output. 12A T7 
crystal oscillator/MultJplier. Measured noise factor bettor than 3dB. Sand 
wldlh minus 4d8 o r better over band. The Converter Is complete with crystal 
(38·66MHz) and 111 1 plugs and soc~els. The overall dlmonstona 6~ X 4• x 4~. 

170/· P. & P. 4/6 
The matching power supply for CN1 ttnd CN3 olvos 25ma at tSOV, nnd 1 
arnp at 6·3V. This is a separate item and may therefore bo used wllh other 
equlpmont. It Is connected 10 lhe CN1 or CN3 by a three pin conneclor 
and toad (supplied), 60/· P. & P. 4/6 
2 molro Converter os above wlth a power supply mounted In a cabinet, 
s;- x 7" x 41-Chlohl. complotc. WI/· P. & P. 6/6 
For the CN1 nnd CN2 tho <tl1rndard IF is 28-30MH:t to tune between 144-
146MHt signal freQuency. A solectlon of other 1.F.s i>vallable Is orven 
below. Theae convertors can usually be dospalched between 2 end 4 wee~.s 
alter receipt of order. 

I.•. 
4-6MHz 

9-ttMHz 
l2~UMH1 
24·26MHz 

XTAL 
70MHz. 
45MHz 
44MHz. 
40MHz 

Cry.slots mny be purehesod scparolely price 30/ · post free. 
Olher l.F.'$ arc avnllable outside this list tor whlch lhe crystals httve to be 
speclally ground. These cost 25/· extra on t ho price of any convorlor and 
tho delivery time Is usually b~lweon 2 and 4 woeks. 

XL38666 2 metre converter crysleil as used In tho EMSAC converter. Those are brand 
new and especlally madll! tor us by catl"lodoon. Type MMW. wirn ends, 
Spacing ·192". Plenty In atoclot.. lJJ/ .. Post free 

6CW4 RCA Nu'llstor. 10f6 plus 1J6 P. 4. P. any quantity 
EMSAC T uning Unit for Receivers 

TUZ T he TU2 is deslgnod with the short wavo llslener especially In mind. Its 

CN3 

CN4 

GVI 

your crystal calibrator plps or zoro your " S" motor) and on "In circuit" 
position. The clrcull ls n pl-networA. 901· P. & P. 4(6 

EM SAC 4 Motre Converter 
Low noi se • moire converte: wlth two 6CW4 Nuvlstors In the front cod. 
12AT1 triode nib er and cathode follower for low Impedance output. 6AK5 
crystal osclllalot uses U MHz: crystal. The l.F. (oulpuO Is 28·100 to 28·700MHz 
to t une betwe&n 70·1 and 70·7MHz. Complete with cryalal and valves. 
Overall dimensions 6 .. X 4'" x 4'". 170/· P. &. P. 4/6 
4 metre converte r as abo'i'O In a n altracllve cue wllh bullt In power supply, 
overall dlmonslona Bi'" wide, 7" deep, 4f" high. 50/· P. 4. P. 6/6 
l nout and output connectlon5 on EMSAC converters are being standardlsod 
to BL types. 50239 wlll be avalla ble to spechsl order only. 

EMSAC Buie Antennil Systems 
A l l band Vertlcal. 
Tho GV1 Is a gonoral purpose vertical antenna. which whon properly 
oxcitcd. wlll CO\ler frequencies lrom 1·8MHz l o 28MHz. ll ls constructed ol 
alumlnlum olloy lube soctlons nesllng ono lnsldo the other, pro ... Jdlng 
conllnuous adju stment from 7' to 23'. Apart hom lt-s role as e multl·band 
verUcol It may be adjusted to a single band quarter-wove verllc&I for either 
14MHi. 21MHz, or 28MHz. For porlablltty, when dlsmAntled. no lndlvlduol 
elomont la greater lhan 6' 6 .. The antenna la mounted on two glass·Obro 
lnsulalots ($01), which may bo screwed to a sullable p iece of timber or 
mast. No guyi ng Is provided or required. 
Optimum mulU-lband pertorm11nce will usually be obtafn£1d by mounting lho 
GVI as high as possib le d riven by a sJngle wire feodor. A tun ing unit 
(transmatch) Is required to match the feodor to tho transmflter. A sultnbl e 
clrcult Is vlvon ln tho comprohenstve Instructions which accompany eo.ch 
antenna. Alternatively, the EMSAC TU4 may bo used. 
Optimum mono-bnnd performance (14, 21 or 28MHz) using the GV1 wlll 
be obtained by using II as a ground piano antenna, In which case coaxlnl 
cable feed thou ld be employed, The EMSAC tuning unit TUl provides a 
oerfect malch to 50 ohms or 72 ohms coaxlal cable. Alternatlvely, details 
t'lf a aullabJe matching unit wilt be found In the ln91ructlons. 

921· P. & P. 7/6 
usoful rang& Is ftom l ·SMHz to 30MHz continuous. l nc ludloo sh amateur GD1 Multi-band Dipole. 
radio bands ond a ll short wavo broadcaat bands. 
The fn1provoment In performance will deJ>ond on how well your existing 
antenna matches your receiver. 
Tne TU2 controls consist ot 2 lunlng capacitors. e switched Inductor and 

Multl·band dlpofe, 5RV type. 102 leet horizontal length of ts swg Polyanlto 
coverod copper wire. 30 feet 300 ohm ribbon malchlng section end 80 feot 
twin 75 ohm feeder. Glau. nbre mouldings usod for all Joints. Roady to go! 

IO/• P. d. P. 416 
a system switch, The systom has posltlons giving a straight lhrough posi tion GDZ Mulll·band Olpole 
(so thal you can lnslantaneously switch tho thing In and out). a cnllbmte Half slto version of G01. Matching soctron plus feeder length supplied Is 
position (In this position the recCll'ler Input Is eaf1trnd so that you can hoar 90 feet . 60/• P. & P. 4/6 

A lso •n stock TAVASU moblle antennos. The TIC standing wavo lncflcatlon provlously advertised are avallBiblo for 50 ohm or 75 ohm Impedances. SAE will brlno 
complete and up to date llsts. EnQultles wetcomc. Th~ EMSAC ronoe together with other stock fines are also a\'allable trom-

Q31AR 
G,JRYV, 20 AUenby Road, M~Menhead, Berks. Tel. Maidenhead 22551, o'lonlng/wcekends SAE w/lh enoulrles p/Mse Callers welcome 

ELECTRONIC & MECHANICAL SUB-ASSEMBLY CO. LTD. 
Hlg hflo ld House, Wost Kingsd o wn, Kent. Telephone: Wost Klngsdown 2344 

RADIO SHACK LTD. * 
LONDON'S AMATEUR RADIO 

STOCKISTS 

We are pleased to announce that we are now Eddystone appointed agent• and have a full range of their equipment in stock. 

Eddystone Receiver and Accessory price list 

Model 830/7 communication receiver 

Model EC 10 communication receiver 

Model EC 10 Mark II communication receiver 

Model EB 35 Mark II broadcast receiver 

plus purchase tax 

Model 940 communication receiver 

Model EA 12 amateur band communication receiver 

AC mains unit Catalogue Number: 924 .• 

Plinth speaker Catalogue Number: 906 

General purpose speaker Catalogue Number 935 

High quality headphones LP 2921 . . 

Receiving aerial Catalogue Number 731/1 

Edometer Catalogue Number 902 

Telescopic aerial LP 3126 

RADIO SHACK LTD., 182 

£ s. d . 
285 0 0 

59 10 0 

69 10 0 

64 10 0 

17 14 9 

158 0 0 

195 0 0 

6 15 0 

4 5 0 

3 7 6 

8 5 0 

4 16 0 

27 10 0 

2 5 0 

New Equipment 
TrloTS 510 Transceiver wi th PS 510 P.S.U./Speaker at 

special price of 
Trio VF0-50 to match the PS 510 
T rio 9R-59DE Receiver. SSS, CW, S-Meter etc 
Trio JRSOOSE A mateur Band Receiver. SSB, CW, etc 
Trio JR-370 Receiver. SSB, CW. 3·5-29·1Mhz 
National NCX-500 Transceiver 
Used Equipment 
AVO MK 7 
Galaxy F-3 CW Fiiter for Galaxy Tcvrs 
Hammarlund HX-Fifty Transmitter, SSB. 160m-10m . . 
Hammarlund HQ-One Seventy Receiver. Amat. Bands 

160nHlm 
Heathkit SB-401 Transmitter. as new, all crystals 
Heathkit SB-301 Receiver, as new 
KW Atlanta T ransceiver, as new 
Murphy VHF Receiver. 40-260Mc/s. BFO, Carrier meter 
Murphy Base Station, complete with RX. High Band, to 

convert 10 2m. COOVO 640A) 
Sommerkamp FL 2008 T ransmitter 
Trio JRSOOSE Receiver. Amateur Bands. 

£ s. d 

180 0 0 
32 0 0 
42 10 0 
69 10 0 
77 10 0 

200 0 0 

10 0 0 
8 10 0 

97 10 0 

90 0 0 
175 0 0 
150 0 0 
220 0 0 

65 0 0 

35 0 0 
105 0 0 

50 0 0 

Broadhurst Gardens, London, N.W.6 
Just around /he corner from Wes/ Hamp1/Hd Underground Sia/Ion. 

Telephone: 01-624 7174 Cables: RADIO SHACK. LONDON, N.W.8. GIRO Account No. 588 71!11 
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For Efficient Operation 
At All Times: TRIO's 9R-59DE 

Model 9R·59DE 
BUILT IN MECHANICAL FILTER 8 TUBES COMMUNICATION RECEIVER 
* Illuminated dials permit easy tun ing and band 
spread readings. * Continuous coverage from 
550 KHz to 30 MHz and direct reading dial on 
amateur bands. * Close callibration accuracy 
with an excellent ant i-backlash mechanism. * 
A mechanical filter enabling superb selectivity 
with ordinary IF transformers. *One RF and 
two audto stages of amplification. insuring high 
sensitivity and selectivity. * A Product Detector 
mak ing possible clear SSS reception. 

HS-4 HEAD PHONES 
( Designed Exclusively 

Model SP-5D 
COMMUNICATION SPEAKER 
* Cornmun•cat1ons Speaker which 
has been designed for use with the 
9R-59DE. ~ Dimensions 3·9 / 16" 
l \V ), 7 118 (H), 5 3. 16"(0) 

for Communications Work) 

Specifications: 
• frequency Ranges Band A 550 t600KHl. B I 6 4 SMHz. 
c 4 8 14 5 MHz. D 10 5 30MHz I Sens11tv1ly (>~IV lor IOdB 
SIN Ratio (al IOMHzl + SeleC11v11y 5KHl .11 50dB * 
Power Consumotoon 45 walls • Audio Powe• Output 1.5 
walls • Tube & Diode Complerncnt 6BA6 3. 6BE6 · 2. 
61\08 2. 6AQ5, SW·05S • 2. SW 05 · 2. INGO 2 * D•· 
mens1ons Width 15". Height 7". Oeplh 10" 

Model JR-310 
SSB COMMUNICATIONS RECEIVER 
• H1gh·Slab1l1ly VFO ol 2 FET's and 2 lrans•Slors and eas•· 
ly handles Qso·s lor hours. ·• Prec1s1on double gea1 dial 
- a TRIO 1nnova11on-w11h l1nea1 frequency vanable capaci· 
lor Possible 10 gel fmer reaaing I KHz One dial ro1a11on 
;overs 25KHz, makes SSB demodulahon easier • FRE.­
QUENCY RANGE 3 5 29 7MHz(7 Bands) • SENSITIVITY: 
Iµ Vl at IOdB S/ N) '< DIMENSIONS 13"(1'1). 7 3132 IHI, 
12·3116"(0} 

& ''TR"i"O TRIO KENWOOD ELECTRONICS S .A . w T RI O ELECTRONICS. J NC. 

TOKYO. JAPAN 

RADIO COMMUNICATION APRIL 1970 

160 Ave .. Brugmann. Bruxel les 6. Belgium 
Sole Agent for the U.K. 
·a . H. MORRIS & CO., (RADIO) LTD. -

84/ 88. Nelson Street. Tower Hamlets. London E.1. Phone : 01-790 4824 
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A. J. H. ELECTRONICS (G8AQN) 
Proprietor; A.]. HIBBERD Tel: RUGBY 71066 

59 Waverley Road, The Kent, Rugby, Warwickshire 

All tronsmlttert, lnnrter11 P.C. board1 etc. er• aa 1lrlpped lrom modern rodlo· 
ltl1phone e-Qulpment unlHI 1tated. 
TRANSMITTERS 88HM8H&-QQV03/IO.QQV03/20A, PA. over 30 watta Input 
uarno 400V ht. &I:" x 7" x &I'"' hloh, with ao. relay. wll l roqulre retuning and drllllna 
for llllal holdtr aupplled, u111 8MHz type xtal (not 1uppllod) lets PSU and moduletor, 
H cut from R/T chatsla and In excellent condition n&eda atlght attenllon to heatOt' 
wiring, reedy to ntlnto own CH O or WHY with circuit only .C.S-5-0 (less QQV03120A), 
QQV03/20A 30/· extra only 1uppllod with Tx. 144MHz or 70MHz 7-10 days dellve11. 
TRANSI STOR INVERTER 13.5v Input, output 410v ol 150 m/a + 180v lor Rx ht. 
2ADY2311lllconbrldgarectlflcallon+chok01moolhlnor x Jt" x s·hlgh, auppllod 
with heavy duty rolay1 minimum wiring requlred, ready 10 mount Into own case or 
WHY with circuit U..0-0 NOTE voflaoet shown are moblle a lalle voJtagea wfll bo 
appro.x 15% lower poi. or neg. earth. 7·10 day1 dallvory. 
TRANSISTOR MODULATOR hit 15 watto output to match QQV03120A al• o 15 
ohm 1peaker winding for PA uae, wllh 2 ready aa1. P.C. boerda lnlo NKT40C driver 
2 NKT404a In puah pull, for 13.!v aupply, pas . or neo. earth, leu mtctophone, hea1 
1lnb, ehu 111 and hardwate , mlc. Imp. r~ulrad 2$00 ohm., with circuit £5-0..0 Ex· 
a tock. If 2 or moro of tho above units are ordered 1ooothor, doduct £1..0..0 from tot"! 
price. 

TRANSI STOR R•. Audio kit ready au . P.C. board Into NKT'°' driver, 2 NKT'°'1 
In puah pull output to match 3 ohm 1peakor giving ovor 2 wall• ot eudlo, tor 13.Sv 
auoply ooa. or nee>. earth, IHI chHtll and heat alnkl, with circuit £1·1S.O Ex stock 
R. F. UNIT 2R.F. stages using AFZ11, GEX66 or OQulvelent as crystal mixer, for use 
wJth 3rd overtone cryr;tnls, not supplied, FREQ. 32.54 Mc/scan be eltered to 70 Mc/s 
by changing cnpacHor.s across tuned clrculls. WUh c ircuit nt.o.o each <BRANO 
NEW UNUSED!. 

TRANSFOfltMIRS HI ol 3, drlver, Rx. output, modulator 2 NKT404s In push pull 
claH 8 to OOV03/10 with clrcull £t~ per aet. 

455 kH1 l.F. omp. board 6 tronalalora nolae llmlter etc. &I"' X 21"' with band pau 
niter £1.n ... 

It's HEre-

R.F. BOARD 102·132MHz. 2 AFZ12 R.F. amps. AFZll 01c:. GEXe& ml1ar. roqvlrH 
3rd. ovef1one ktot • .xtal holder and xttl coif, l.F. s..30MHz. brand new with drcvlt 
a+o. 
XTALSHCG/U 01-ulpmtnl 11. llSMHz Sf•, t2.700MHz and 13.125MHz 14.400, 1<..«JI, 
14.416 3/loech. 

P.C. RECTIFIER A S S. 4 -.lllcon dlodu 800 plv. 11.t 195 m/• + other comoonenc1 
bra.rid new 419 each. 

S PLIT ST AT OR capacllore 5 pl, - 1ocllon 3/· aach, t2 pl po< aac:llon tit eoch 
(brand new), 

CAR INTERFERENC E auppreuort aetew In type for dlaltlbulor and colt med• by 
ERIE Id each. 

TUBULAR TRIMMERS appro1 1-9 pl 1older In typo Id eoch 4/6 doz. 

3.3 pf tubular ceramle9 new w1r·e e nded ERIE 24 ror tll. 

OOV 03(20A ceramic valve holder• few only 1iew unused S/· each. 

TRANSI STOR alnale tuned l.F. tranelormel'9 O()t;.Hz 1/- • • ch. 

DISC. CERA MIC capacitors .01 - · P.C. type, .047 30vw. P.C. type, .oe !'50vw. 
wire ended, 1800 pf 1000vw. wire eftdod all 4d each 3/- doz. 

3 GANG tuning capac:ltora 208 pf per section, 545 pl i:ier H ·ctlon I l l each. 

PNP TRANS ISTORS 2N458 In matched p airs. Collector \IOltage-80 Collector1 
Current SA. Gain 150 ol 1A. 50 Woll (No lnsul11itlng 1ets). Only 12/6 pair. (Noltelecte). 
OC15 (New) 1/6 e•ch. 

CA N TYPE ELECTROLVTICS. 32MFD •SOii 3/6. 16 + 16 MFD 350-lw 3/•. 32 - 32 
MFD 251N Z/· 40. MFD 350v Z/• . 50 + 50 + 50 MFD 350v3/6. 50 + • MFD 215v Z/·. 

ALL ITEMS OFFERED WITH FULL MONEY BACK GUARANTEE IF NOT SATISFIED 

MAIL ORDER ONLY PLEASE ADD 1/6 POSTAGE 

1r'S SPRINGTIME l MOSLEY 

V..J Jr. 

AND SPRINGTIME IS ltNTENNATIME 
BACK BRITAIN 

Manufact ured 100% in England SOME PRICES 

MUSTANG £36 0 0 01-2 £5 10 0 
ELAN £25 0 0 SWL-7 £8 10 0 
TA-33 Jr. £30 0 0 RD-5 £8 10 0 
TA-32 Jr. £21 0 0 A-315 £21 10 0 
TA-31 Jr. £12 15 0 A-215 £15 10 0 
VTD-3 J r. £10 15 0 A-310 £20 0 0 
TD-3 J r. £7 0 0 A-210 £14 10 0 

Rotators, Towers, Polythene co rd and rope, Coax cable, 
Control cable, Twin feeder, SWR indicato rs a nd m a ny more 

Antenna accessories. 

Send for HANDBOOK/CATALOGUE containing full details and prices 
of Antennae and 1echnical information, 35 pages, 2/6 refundable on 

purchase of on Antenna. 

Carriage and Insurance Extra 

ELAN 

.. I • -A / To,._.: Co118Uf •t. °'11Ns onlJ 

,,.OSll!!I/ ~.o(.ta. 40, Volley Road, New Costessey, Norwich, Norfolk Nor. 26K 
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AGENTS: lOWE ElECTRONICS Alan: 4 Southwick Street , Southwick, Brighton. 
G3MME Southwick: 4887 

WELLINGTON STREET, MATLOCK, DERBYS HIRE! 
Matlock 2817, 2430 after 6 p.m. 

Sim 19 Elllsmulr Road, 
GM3SAN Baillleston, Nr. Glasgow. 

Bill G3UBO No 'phone yet. 

Sommerkamp stuff Is well taken care of this month, so let's just 
mention Inoue for a change. At £180 for the complete rig com­
prising IC-700R receiver, IC-700T transmitter and IC-700PS 
ac psu there must be a catch somewhere. If there Is I haven't 
spotted It yet. Neither have the chaps who have bought them­
they seem rather chuffed with life. 

Katsuml EK-9X elect ronic keyer £7.15s. Katsuml speech com­
pressor £7.15s. Plain brass Morse key 18/6d. T elsco DM501 
PTT 50k dynamic mike £2.tss. Hansen SWR bridges £3.tOa. 
Medco LP fllters 75 ohm £4.tOs. (Belling Lee), 50 ohm £5.0.0 
(S0239 sockets). Medco H.P. fllters 27/6d. 

Padded headsets, low Impedance £2.2.6. 
I get 'em hot from the factory in Japan and sell direct-hence 
lhe tow price. Pop In sometime and play with this gear, you'll be 
surprised at how good It Is. The receiver, costing £85 by Itself, 
features all solid state (FET's all over the place), top quality 
9MHz xtal nuer. 1 kHz readout, CW audio niter, both 240 vac and 
12 vdc power supplies built In. I don't want to use up too much 
space, but In short It's a cracker. Write for gen or I can flog you 
manuals at 5/- each or 7/6 the pair (lb: and Tx). In the second­
hand line, we have a good stock of Rx's, Tx's, Transceivers, 
Test Gear, etc., etc. A large sae will get you loads of guff. 

Morse buzzers, monitor, transistor power supplies. mobile 
whips, meters, mechanical and crystal niters, valves, connectors, 
copper wire, small components of all sorts. 

Send me a large s.a.e. and I'll cram all sorts of stuff Into It. Got 
gear to sell? If I can thoroughly recommend It I'll buy It or sell 
It on 5% commission. 

Got any top notch test gear? T ry me. H.P. required? Certainly, 
the H.P. boys wlll be delighted. 

Would lust mention one or two ltems-100kHz calibrators. 
Transistor efforts for Incorporating In a Rx. Complete circuit 
board requiring power (6-12 vdc) and a switch £3.10.0 Note 
that these use a very expensive series resonant xtal lree lrom 
spurll. 

Hours : Tuesday to Saturday 9-5.30 (closed for lunch 1-2.0) 

Closed all day Monday. 

73 de.Biii VE8DP/G3UBO 

WESTERN ELECTRONICS 
" TOWERS ABOVE ALL ELSE" * Largest range in the U.K. * Money-saving packaged deals. * Your •one-stop' single source for Mosts, Towers, Rotators and Antenna. 

IOCK ~CRIW 

TE LO MAST 

TELOMASTS 

Rotable masts which telescope down 
to 10' are available at 30 ', £12; 40', 
£14; 50' £17 or with rigging kit at 30', 
£18; 40' , £23; 50', £29 (e.g. a 30' 
rigging kit Includes a hinged base, 
300' guy wire, 9 turnbuckles, 18 
thimbles, 18 guy clamps, 3 guy plates, 
mast cap and 3 feeder stand-off 
arms). We stock a full range of 
accessories for roof and wall mount­
ing too. 

TELETOWERS 
Galvanized steel telescopic towers 
built to rigid standards: 42', £69; 57 ', 
£91; 79' , £109; 101 ' , £143. All prices 
are carriage paid on U.K. mainland. 

G3NMH has a catalogue available 
!or 1/3 In stamps from: 

24 HOOK STREET, HOOK, SWINDON, WILTS. 
79 ' TELETOWER 

Tel: Wootton B assett 2792 
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RADIO SOCIETY OF GREAT BRITAIN 
FOUNDED 1913, INCORPORATED 1926 

MEMBER SOCIETY INTERNATIONAL 
AMAT EUR RADIO UNION 

PATRON : HRH THE PRINCE PHILIP, DUKE OF EDINBURGH, KG 

PRESIDENT 
EXECUTIVE V ICE-PRESIDENT 
IMMEDIATE PAST PRESIDENT 
HONORARY TREASURER 

ORDINARY ELECTED MEMBERS 
E. J. Allaway, G3FKM 
E. G. Ingram, GMSIZ 
G. R. Jessop, C.Eng., MIERE, GSJP 
L. E. Newnham, BSc .. GSNZ 
R. F. Stevens, G2BVN 

J. A. Saxton, DSc, PhD, C.Eng., FIEE, FlnstP 
B. D. A. Armstrong, G3EDD 
J. W. Swinnerton, TD, BSc.(Econ), G2YS 
N. Caws, FCA, G3BVG 

MEMBERS ELECTED BY ZONES 
R. J . Hughes, TD, DLC, G3GVV 
A. F. Hunter, GM3L TW 
H. E. McNally, Gl3SXG 
C. H. Parsons, GWSNP 
J. R. Petty, G4J W 

G. M. C. Stone, C.Eno .. MIEE MIERE, G3FZL 
E.W. Yeomanson, G311R 

W. A. Scarr, MA, FBIS,G2WS 
F. C. Ward, G2CVV 

GENERAL MANAGER R.G. B. Vaughan,G3FRV 

REGIONAL 
REPRESENTATIVES~~~~~~~~~~~~~~~~~~~~~~~~~ 

Region 1.-North Western 
Region 2.- North Eastern 
Region 3.-West Midlands 
Region 4.-East Midlands 
Region 5.- Eastern 
Region 6.-South Central 
Region 7.-London 
Region 8.-South Eastern 
Region 9.-South Western 
Region 10.-South Wales 
Region 11.-North Wales 
Region 12.-North-East Scotland 
Region 13.-South-East Scotland 
Region 14.-West Scotland 
Region 15.- Northern I reland 
Region 16.-East Anglia 
Region 17.-Southern 

CERTIFICATES MANAGER (HF) 
CERTIFICATES MANAGER (VHF) 
INTRUDER WATCH ORGANIZER 
QSL BUREAU MANAGER 
RECORDED L ECTURE LIBRARY 

CURATOR 
SLOW MORSE PRACTICE 
TRANSMISSIONS ORGANIZER 
TVICLINIC 
VHF MANAGER 
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B. O'Brien, G2AMV, 1 Waterpark Road, Prenton, Birkenhead, Cheshire. 
K. Sketheway, BRS20185, 51 Bare! Road,Walkergate, Newcastle upon Tyne. 
R. W. Fisher, G3PWJ, 47 Elmhurst Drive, Kingswinford, Brierley Hiii, Staffs. 
T. Darn, GSFGY," Sandham Lodge" Sandham Lane, Ripley, Derbyshire. 
S. J. Granfield, GSBQ, St Lukes, 47 Warren Road, Cambridge. 
L. W. Lewis, G8ML, 34 Cleevelands Avenu.e, Cheltenham, Glos. 
P.A. Thorogood, G4KD.35 Gibbs Green, Edgware, Middlesex. 
P.H. Hudson, GW31EQ, "Silhill" Dinas Dinlie, Llandwrog, Caernarvon. 
J. Thorn, GSPQE. Jessamine House, Chapel Allerton, Ax bridge. Somerset. 
D. M. Thomas, GW3RWX, 88 Cefn Graig, Rhwl>ina, Cardiff. 
M. Williams, GW3LCQ, "Dwyros," 12 Penrhos Avenue West, Llandudno Junction, Caerns. 
A. W. Smith, GM3AEL, 1 Sclattle Place, Bankhead, Bucksburn, Aberdeenshire. 
V. W. Stewart, GM30WU, 9 Juniper Avenue, Juniper Green. Midlothian, EH14 SEG. 
N. G. Cox, GM3MUY, 191 Maxwell Avenue, Westerton, Bearsden, Glasgow. 
J. Thompson, Gl31LV. "Albany," Newry Road, Armagh, N. Ireland. 
W. J. Green, G3FBA, Meadway, Links Avenue, Brundall, Norwich, Norfolk, NOR 86Z. 
C. Sharpe, G2HIF, 20 Harcourt Road, Wantage, Berks. 

C. R. Emary, G5GH, c/o RSGB HQ. 
F. E. A. Green, G3GMY, 48 Borough Way, Potters Bar, Herts. 
C. J. Thomas, GW3PSM, c/o RSGB HQ. 
A. 0. Miine, G2MI, 29 Keoehllf Gardens, Bromley, Kent. 

A .O. Miine, G2MI, 29 Kechlll Gardens, Bromley, Kent. 

M. A . C. MacBrayne, G3KGU, 25 Purlieu Way, Theydon Bois, Essex. 
Barry and Kay Priestley, G3JGO-XIW, 43 Raymond Road, Langley, Slough, Bucks. 
G. M. C. Stone, G3FZL, 11 Llphook Crescent, Forest Hill, London, SE23. 
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Current Comment 

Use or lose 
IN 1.1rcpa1:a1io n ror 1hc ~pace Cornm1111ii:a1ion Co11fcrc1~..:c. 

which will commcn..:e in .lune 1971, the 1clccommunrca­
tion~ <llllhoritics or the 137 member nations or lhc ln1er­
natiorrnl Telecommunication Union arc considering whal 
~1cps arc necessary to provide ~pace communication facilitic~ 
during the next ten years. Paragraph 3 of the agenda of the 
Conference reads: 10 ro11.1ider and pro1•ide a., far as possihlc• 
addi1io11al mdio freq11e11ry ollocmions for 1/w space radio 
scn·ice. Where are these additional frequencies to be found ·1 
They cannot be produced out of a hat like the conjurer's 
rabbit. and it follows logically 1ha1 exi ting services will have 
to surrender or share frequencie thal they now hold. The 
na1urc and complexity of space communications means that 
1hc frcqucnciel; under review will bc mainly !hose above 
30M I lz and particularly those a llocation~ adjacc111 to bands 
already u~ed for space communicatio n. 

Where docs the .imatcur service stand in re lation to thb 
revision uf frequencies'! Ignoring the 70M Hz band. which we 
arc fortunate to have as a purely national allocation, there 
are amateur bands at 144. 425. 1,215, 2.300. 3.400. 5,650, 
10,000 and 21.000MHz. Of these. o nly the first and last 
pro' idc the amateur service "ith exclusive allocations. 
There i~ a lready a proposal \\hich ha~ been adopted by 
several admini traLions to alter the exclusive band at 21GHz 
to 1hc ·ccondary use o f the band 24 to 24·25G H7 with radio­
loca1ion as the primary user. This proposa l came fro m the 
USA, and how can it be opposed o n 1hc basis of the existing 
a111atc11r use o r these frequencies"? 

As a111atcurs we arc at present mainly concerned with the 
144. 425 and 1,21 SM H7 bands. All these lie in dose proxim­
ity to frequencies no" being used for space communication 
and a rc therefore sensitive areas for ilO' iblc loss o r sharing. 
In addit ion to the pressure from space communication 
interest~ . ..:crtain o rganization> supplying equipment for 
land mobile use ha'c been raising questions regarding re­
allocation of the 425MHz band. One published phrase in this 
connectio n reads: m·rt111g<'111<·111s rnultl .1·1il/ he made 10 
1u·co111111atla1l' 1/ie (11/lllll!llr 11· and 111h11r 111·e:;e111 users of rhe.1·e 
Ji'1>q11e11cies ll"il/10111 roo much tlij/ic11/1y. From this ii would 
appear 1hat amateur 1·csearch and seicnlific investigarion. 
which have played a vita l part of the development of radio 
communication. arc to be ever subordinated to the fancies of 
commercial interests whose basic reason for existence is to 
make money. Fortunately those who >it in judgement on 1hesc 
matters arc aware o f the existe nce of o ther considerations. 

T he UK Ministry of Posts and Telecommunications. 
which is the body responsible for formulating the national 
approach to the frequency allocation que>tion. knows the 
extent of the additional facilities requested by the ama1eur 
service. Basically, these arc (i) to extend the existing facility 
fo r space communication. now restricted to I 44M Hz. to 
all bands up to and including 24G Hz. anll (ii) 10 enlarge the 
pn:scnl permission for I he 11.\I' of 11r1i/icial .m1ell1'u•., In incl11dc 
01hcr space communicatio n technique~ ' uch as lh.: lun~r 
1ranspnndcr of Project Moonray. The RSG U. as thc national 
reprcsenta1ivc of 1hc amatclir ~crvicc, ha~ been in ncgo1ia1ion 
with 1hc Mini, ll y \incc April l'J6') 0 11 1 h~·'c 111:'i11crs. 
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Thi, a1lproach i> part of a co-ordinated effort made 
throughout Region I by the member societies of the In ter­
nat ional Amateur Radio Union. Realizing the importance 
of having a common policy the Brusscb 1969 IARU Con­
ference charged all societies with the duty of .in approach 
t<• each national tclccon1111unica1ion~ mlministratio n. It is 
imporiant tha1 the administrations sho uld be aware of our 
wishes now while po licies arc s1ill being formulated. T o 
delay until the Space Conference i~ imminent could be 
disastro us. As a follow-up to the Bru<scls Conference there 
will be a mecling of all Regio n I vhf managcr< at Brnsscls on 
I 2 May when space communication po licy will b.: the main 
agenda item. This co-ordinal ion of approach is not i.;onr1ncd 
to Region I and there is close liaison with the Wireless 
Institute o f Australia (representing Region J) and IA R U 
headquarters. 

What arguments can be advanced tO suppo rt the retention 
of existing frequencies and the acquisition o f additional 
facilities? T here could be many talking points, but linally 
they can all be condensed into the vi tal question- what use 
is the amateur service making o f the bands al its disposal"! 
The many and vital contributions made by amateur:; to the 
science o f radio co111munic.1tion arc too well known to need 
repetition here. Can we now be sure that existing users of 
o ur bands arc doing equally valuable work? The writer 
would need some convincing to register an unqualified yes. 
The radio frequency spectrum is exceedingly crowded and 
space is at a premium. If we expect to be allowed to continue 
o ur present occupa1ion then it must be seen that the work 
C<lrricd o n by amateurs is o f value no t o nly to themselves 
but to the remainder of the radio communication community. 

At the present day the amateur may not easil>• make pro­
gress in new fields. There arc. however. projects in wl1ich 
the amateur organizations can have considerable advantages. 
and propagalion research is o ne such area. Controlled 
observation and rcporling can produce valuable results and, 
indeed, the CCI R has already accepted material from the 
Society wh ich was subsequently embodied in a technical 
report of ESSA. The effect of the aurorn on radio communi­
cation and the investigation o f the several types of E-layer 
propagation are two further instance~ "here member 
participation would be invaluable. However. with the 
exceptio n of a handful of members. these Society activities 
attract little support. One learns. with regret. that the number 
of reports received o f the reception of Australis-Oscar 5 
from the UK is proportionally very small when compared 
with other Region I coumries, notably tho c in Scandinavia. 
Oscar 6 will deserve beucr support. The World Amateur 
Beacon Pla n, launched at Brussels last year. is making slow 
but steady progress. The rate of progress is not d ue to any 
lack of enthusiasm but beacon projects obvio usly require 
both money and time. The stations established in accordance 
with the W A B will provide unique opportunities for o bserva-
1ions over widely different paths. Who but the stations of the 
amateur service can provide not three or four, but 300 or 400. 
potential ob ervcrs. When there is the possibility of part ici­
patio n in sc ient ific projects. in additio n to normal occupancy 
o f the amateur bands. led us not overlook that these acl ivi­
tics can help to ensure the future o f our allocations. 

The amateur service ha~ 110 r~r:hr to any frcqucnci\l~. II' we 
do not make good and proper u~c o f our bands then o ur 
future tenancy will be in jeopardy. Let 11~ heed lhc wa rnings 
while lhcn.: i' ~till 1imc. 

R. F. S. 
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Tvi groups QTC AMATEUR RADIO NEWS 
Amateurs living in the Wirral and South 
Wales are fortunate in having help near 
at hand when faced with tvi. G2AMV 
and GW3RWX have for some time now 
been helping ama1curs in their regions 
with tvi problems. 

European Conservation Year 
During 1970 a number of countries 
under the guidance of the Council of 
Europe are making an effort to get 
people to care more for their environ­
ment. The aim of ECY 1970 is to agree 
on policies to conserve and improve 
the environment and to devise the best 
ways to implement them. As many 
members will be aware there is consider­
able pollution of the rad.io frequency 
environment and on the suggestion of 
M r E. M. Wagner, G3BID, the following 
Jetter was sent on 30 January 1970 to 
the ECY 1970 secretariat. 
The ECY 1970 Secreta riat 
The Nature Conservancy 
19 Belgrave Square 
London SW1 

Envlronmental Pollution 
We have studied the pamphlet "European 

Conservation Year" with great Interest and 
note the Interest which Is at last being taken 
In preventing pollution of our environment 
In every form. 

We note the conferences being organized 
to try and deal with the problems of water 
pollution, air pollution, land derellcllon and 
pollution from pesticides and fertilisers. 

Wo referred above to preventing pollution 
of our environment In every form, but we 
notice In the pamphlet, nnd as far ns we have 
been able to ascertain In all other articles on 
this subject, one Important omission. No 
mention appears to have been made of 
pollution of the radio frequency spectrum. 

As you can see from the title of this 
Society, It ls, of course, largely Interested In 
the radio frequency spectrum and we, and 
many others, have noted the growing pollu­
tion of this part of our environment. 

Because the radio frequency spectrum 
cannot be seen or smelt It does, nevertheless, 
form an Integral part of our environment. 
Its destruction by pollution would have a 
very serious effect on life as we know It Not 
only would national and commercial com­
munications suffer, but it would have a 
disastrous effect on the leisure aspect of 
our lives, which the pamphlet "European 
Conservation Year" so wisely stresses. As 
the pamphlet points out, nine per cont of our 
national Income Is spent on recreation, and 
this Is likely to Increase. 

The pollutlon of the radio frequency spec· 
trum would have serious effects on televlslon 
and sound broadcast reception, which today 
forms an Important part of many mllllons of 
people's leisure, as well as on the more 
active and positive activities of amateur radio, 
model control and many other leisure 
pursuits. 

It Is therefore surprising to see that this 
aspect of environ mental pollution has appar· 
ently boon Ignored by the various bodies now 
so earnestly engaged In trying to preserve 
our environment and In reducing pollutlon. 
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Pollution of the radio frequency spectrum 
arises from many sources such as contact 
devices, electric motors, overhead power 
lines and electric fences, especially when 
such devices are either badly designed or, 
more frequently, suffer from lack of adequate 
maintenance. Almost all these devices can 
be designed to cause no measurable pollu· 
ti on provided they are adequately maintained. 

We are therefore writing to ask that tho 
pollution of the radio frequency spectrum 
be Included In the studies now being made 
of our environmental pollution and steps be 
taken to reduce this menace. 

Northern Radio Societies' 
Annual Convention 
On 26 April the Northern Radio 
Societies Association is again holding 
its Annual Co nvention and Exhibition 
in the joint Cumberland-Kendal suites, 
Belle Vue, Manchester. 

Belle Vue is within easy reach of the 
city centre of Manchester, and is situated 
along Hyde Road a few hundred yards 
from the Ardwick Green roundabout. 
The roundabout is within 200 yards of 
the Mancunian Way. 

The exhibition will be located in the 
North's biggest showground, with enter­
tainments for the whole family, including 
a well-stocked zoo. Its doors will open 
at IOam bst, and among the attractions 
are: stands of topical interest by the 
member societies; Boy Scouts demo n­
stration; RA.EN mobile unit; many 
trade stands; film shows at regular 
intervals throughout the day; a demon· 
stration station operating on the hf 
bands using all the latest gear and test 
equipment; BATC; and many others. 

All are welcome. Refreshments will be 
available at a nominal charge, and a bar 
will be available for the thirsty. 

Talk-in stations will be operating on 
160m, 4m and 2m throughout the day, 
using the callsign GB2BVC. 

Operation from small coastal 
vessels 
Following the increase in the number of 
small sailing vessels used for recreational 
purposes the Society would be glad to 
hear from any owners of such vessels 
who would avail themselves of any 
operating facilities that might be 
arranged. Interested persons should 
write to Society headquarters giving 
details of their vessel, name and call. 

Tvi groups have recently been formed 
to help members in Bristol, Echelford, 
Gravesend, Northampton, Peter­
borough and Swindon, and as from I 
April Scotland is setting up its own 
organization. There may well be other 
groups doing this very useful job who 
have not made themselves known. 
Secretaries arc invited Lo write to 
G3XJW so that they can be included 
in the tvi mailing list. 

If you live in any of 1hese places and 
need help you should contact: G3XPJ in 
Bristol, G 3TDR in Echelford, G3WAP 
in Gravesend, G3XJJ in Northampton, 
G3KPO in Peterborough, G3SIR in 
Swindon. They may not be able to help 
you personally but will probably be 
able lo tell you who can. 

By the way, all these good folk are, 
as usual, unpaid volunteers. so please 
do not abuse their generosity. 

"Scientific Studies Bulletin" 
This bullc1in is published monthly and 
compiled by Ray Flavell, G3L TP. It 
contains a daily record of ionospheric 
and solar events together with de1ails 
of beacon stations a nd reception reports. 
lt is available without charge to Society 
members who are interested in the work 
of the Scientific Studies Committee and 
who are willing to provide reports on the 
various beacon statio ns in Region .I, 
particula rly those opera1ing on the 28 
MHz band and forming part of the 
WAB network. Requests fo r the bulletin 
should be sent to the chairman of the 
Scientific Studies Commiuec, G . M. C. 
Stone, G3.FZL, c/o Society head­
quarters. 

USA licensing 
The FCC has recently announced allera­
tions to the amateur licensing rules to 
take effect from 23 March 1970. These 
allow an applicant for an extra c lass 
licence to take account of experience 
gained with a foreign licence when 
detem1ining the two-year waiting period. 
Also, similar experience may be taken 
into account when considering applica­
tions for two-leller callsigns. This 
infonnation comes from D. R. Hearsum, 
W8LUZ, President of the Ex·G Club, 
who submitted petitions to the FCC in 
May 1968 for such action. 
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Can you help? 
Mr H. A. J. Gray, BRS23279/ JSWL 
G 12022, I J Swanton Drive, East 
Dereham, Norfolk, wants the p resent 
address of Verloc Ltd which had an 
address in London N I "many moons" 
ago. They marketed a lightning switch 
under patent applied for number 20982, 
a nd be wishes to obtain at least the two 
si lver steel rotating connectors. H e 
would be glad to hear from anyone who 
can supply these parts or a complete 
switch. 
Mr C. J. Leal, G31SX, JJ6 Bedonwcll 
Road, Bexleyheath, Kent, wants infor­
mation on the Minimitter version of the 
G4ZU Mini beam for 10 and 15 only. 
It is required for an overseas amateur 
who has lost part of the beam in transit. 

RAE course at Oxford 
Mr F. A. Bh1ke has been advised by the 
Oxford College of Fu.rU1cr Education 
tha t it will be pleased to run an RAE 
course if 12 entrants can be obtained. 
So far he has obtained the names of nine 
prospective pupils and he would be 
pleased to hear from any person of any 
age who would like to take an RAE 
course at Oxford. His address is " Four­
field," Lashford Lane, Dry Sandford, 
Abingdon. Bucks. 

Unlicensed transmissions 
Headquarters frequen tly receives reports 
of the many unlicensed stations that arc 
no.w active around 6·5MHz. This 
activity is already the subject of repre­
sentations to the Ministry of P & T, 
<ind such steps as the Society were able 
to take were implemented some con­
siderable time ago. Members will no 
doubt have seen reports of court convic­
tions for unlicensed activity and will 
have noted the heavy fines imposed in a 
number of cases. 

World Telecommunication Day 
The International Telecommunication 
Union has named 17 May 1970 as the 
second World Telecommunication Day. 
This year the theme is 1eleco1111111111ica-
1i1111.1" and ed11ca1io11. Special activity 
stations GB2ITU and GB3ITU will be 
operated on behall' of the RSGB. If con­
d itions arc suitable it is intended to cover 
all hf bands. 4U7ITU will be active from 
ITU headquarters at Geneva. 

Sender, please write 
RSGB HQ has received a remittance 
for £2 IOs from Staveley, near Kendal, 
Westmorland. Will the sender kindly 
identify himself so that the money can 
be credited correctly. 

RAIBC calling all travellers 
The Radio Amateur lnvalid and Bedfast 
C lub has a number of receivers which 
have lo be moved to various parts of the 
country. For example: 

From Gillingham, Kent; London and 
Stroud to Wigan ; RAF Upavon to 
Cwmbran. S. Wales, and Angelsey; 
M inchcad to Can1clford, Cornwall. 

The club would be most grateful if 
travellers who are willing to transport 
equipment would contact the hon. 
secretary, Mrs F. E. Woolley, 331 
Wiga n Lane, Wigan, Lanes, for details. 

STAFF VACANCY 
A vacancy exists at Society head­
quarters for an administrative 
assistant able to deal with corres­
pondence a nd general queries 
from the membership. 
Applicants, who must be licensed 
amateurs, should phone or write 
to: 
The General Manager, RSGB, 
35 Doughty Street, London 
WCIN 2AE. 
Tel 01-837 8688. 

r ....................................... ~ .............. ~ ......... ...,: 
RSGB Lecture 

• :1: 1ti I j • • 
Radio research into propagation and 
radio meteorology 

will be the subject of a lecture by 

''' RSGB Show, 1970 ·•· I : i • 
• 'I' I . I I I 

'I' • ', The date of this year's International Radio Engineering I 
'i' : : , ' and Communications Exhibition, better known to 'I' 
II 1 I 

Dr J. A. Saxton, DSc, CEng, FIEE, FlnstP, 
President of the Radio Society of Great Britain 

· ' members as the RSGB Show, has, of necessity, had 'I' 
:i: to be brought forward to August from the usual date :1: 
:, : in early October. ; : 

on 20 May 1970 

at the Institution of Electrical Engineers, Savoy Place, 
London WC2. 

Buffet tea 6pm Lecture 6.30pm 

Me mbers who will be attending this lecture are 
requested to advise Society HQ so that necessary 
catering arrangements can be made. 
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t ~ 
'1' It will take place from 19 to 22 August at the same •t : : ;!: 
• ' venue as last year: The Royal Horticultural Society's .;, 
+ ·1' '' ' New Hall, Greycoat Street, Westminster, London ' ' 
:1: SW1 ;!: ,,, . .~ . ' ! :.~ ,, , More details will be given In future issues of Radio ,1, 

:1: Communication. :I: 
I I 111 

: i 
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A Droitwich-locked 
frequency standard 

@ 
LOCK 

, .. HZ 
~ 

~ .: .. / 

IOO KHZ 
...... 

TH E Jm<.: transmi tter al Droiiwich on 200kl-Lz has lo ng 
been used as a frequency s1andard for the adjustmen l of 

cryst:i l calibrators. The accuracy or 1hc frequency has been 
steadily improved until ii is now in the order of ± 2 parts 
in 1011 • and almos1 as good as 1hat available in the world's 
standards laboratories from Cae ium and Rubidium 
"atomic" beam standards. Some of the higher frc{jucncy 
i.tandard transmissions. such as MSF and WWV. suffer 
from slight inaccuracies due to sk)·-wavc dopplcr shifting 
or the transmitted s ignal if the lbtcncr is far from the 
transmitter. This doppler shift is likely 10 be less noticeable 
on the Droitwich s ignal since it will probably be received 
by ground-wave in most parts of the UK. 

Such concern about accuracy of frequency measurement 
may seem to be of o nly academic interest to most ama teurs. 
and admittedly at the present time it probably is. However. 
it should be borne in mind that our requirements for fre­
quency measurement have become increasingly more 
exacting in recent years. and it would seem that as our 
experimenti. become more ambitious. i.o will our needs 
in the frequency measurement field . 

Thi' artide describes a mcani. of 1>hasc-locking a local 
quar11 cryMal oscillator to the Droitwich carrier frequency. 
and hence achieving (in the long-term at least) a local 
frequency standard of comparable accuracy 10 that of 
Droi1wid1. Obviously. if phase lock is not lost. the error 
wi ll be 1.:ro if one is prepared to avcr:tgc the insta ntaneous 
error tWCr a long enough period. In practice o ne is interested 

• 4 i\\.hlismn C rO\ C. o~ternn, MullOlllt~rn 
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D. H. GUEST, 

GM3TFY* 

in short-term accuracy as well. and precautions have to be 
taken in the design of the phase-locked loop in o rder to 
ensure that short-term nuctuations of the oscillator from 
its mean frequency are reduced as much as possible. Listen­
ing to the author's oscillator harmonics in the 144MHz 
band, it has been noted that not more than about one and a 
half cycles arc slipped (against an o ven-controlled oscillator 
adjusted to .. zero'" beat with it) in any one-second period. 
This means that the frequency error in the phase-locked 
oscillator is a maximum of about 1 I part in 105• averaged 
over one second. Averaged over a longer period. the accuracy 
would (apparently) be better. ft is possible that in a stronger 
signal area than the author's QTH the performance may 
be better. Some small improvement can be effected by 
a llcring a time constant in the design. if desired, a ltho ugh 
this can be done only a t the expense o r increasing the likeli­
hood or losing lock. 

Principles of operation 
The block diagram of the ~yi.tem i., i.hown in Fig I. and 
ii will be seen that a number or additio nal facilities have been 
included which arc no t basic to the control loop. 

The received signal from Droitwich is amplified al 200kHz 
in a tuned amplifier similar to that found in an i. f. strip. 
The output. a t an amplitude or several volts . is applied to a 
Schmill trigger circuit which provides a square-wave output 
at carrier frequency. The Dmi1wich signal 111udula1ion peaks 
a ppear to modulate the carrier to very nearly 100 percent o n 
occasions, and th is is unfortunate because it makes complete 
removal of the effects of 1hc modulation rather difTicult. 
I Iowcv..:r. 1hi' '' largd) 1 he p111 p1hc t•f the control loop . 
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The signal which is phase locked is derived from a 
IM.Bz crystal oscillator which can be pulled above and 
below its nominal frequency (by about 20Hz) by a voltage 
applied to a variable capacitance diode. The I MHz signal 
is then passed through a buffer amplifier and squared in a 
Schmitt trigger. A pulse output at I MHz is provided at a 
low impedance by an emiller-follower stage. The Schmill 
trigger als<> drives a frequency divider of the stcp-cnunl..:r 
charge-storage variety which gives a pulse o utput at 200kHz. 
and this is used to trigger a monostable multivibrator 
adjusted lo give a 1: 1 mark/space ratio. 

The 200kHz signal from Droitwich and the nominal 
200kHz signal from the monostable a re fed to a phase­
comparator circuit which gives a voltage outpul approxi­
mately proporcional to the phase difference between the two 
signals. The phase comparator is essentially a diode A ND gate, 
with its pulse output smoothed to give the mean de level. 
This level operates a de amplifier which drives a panel meter, 
giving the operator an immediate and very useful visual 
indica1ionofthe relatiw phase difference be1wecn lhe in1erna l 
signal and Droitwich. Thus. corrccl o pcra1ion nf the .::quip­
mcnt can be verified at a glance. Under open-loop or un­
locked conditions the meter needle moves slowly up and 
down as the phase varies, and under closed-loop or phase­
lockcd conditions the reading will remain steady. 

Since the phase comparison is accomplished in a simple 
diode AND gate, the mean voltage output level will reach a 
maximum of only half the supply voltage if lhe input wave­
forms arc square. and in order lo increase the voltage swing 
the o utpu1 is amplified by two in a single transistor de 
amplifier. T his de level is fed 1hrough a very long time­
conscan1 RC filter before being fed back to concrol the 
frequency of the crystal oscillator, and 1hus completing 
the control-loop. Much o r the performance of the equip­
ment depends o n the gain and phase respo nse of this RC 

IHH1 

filter, and more will be said about this later. Some manual 
control or the frequency is provided by a fronl-pancl potenti­
ometer which allows the oscillator to be adjusted a lmost to 
zero beat with Droitwich before closing the phase-lock 
loop. 

To provide an additional o u1put at lOOkHz, the output of 
the monostable at 200kl-17. is frequency-divided by two in a 
hislablc circuit, with an c mitlcr fo llower to provide a low 
impeda nce o ulput. 

The equipment is supplied by a series-stabilized and 
smoothed .12V mains power supply, using a differential 
amplifier to compare the output voltage with a 1.ener-diode 
reference level. 

Characteristics of the control loop 
The salient parts of the control loop are the reference 

signal provided by Droitwich, the ''oltage-controlled 
oscillator. the phase comparator which compares these 
1wo, and 1he low-pass filter between lhe phase eomparator 
and the oscillator. 

Unforwnately, the reference s ignal al 200kHz will be 
contaminated to some extent by phase and/or amplitude 
jitter caused by remaining traces o f modulation and perhaps 
interfering signals in areas of weak signal strength. If the 
reference was completely pure, then lhere would be no 
point in having the control loop at all! The control loop 
must be designed so that the oscillator frequency and phase 
follow long-term trends in the reference, but not any of 
the transicnc fluctuations which may occur. If this can be 
achieved. then the short-term ai;curacy o f the l)Scillator will 
be almost as good as its long-term performa nce. In praclice. 
this ideal may be approached by having an RC low-pass 
tilter in the voltage feedback path lo lhe oscillalor. Care 
must be taken here, how1.:ver. 

100 kH1 
OUTPUT EHITTER 81STA8L! 

DIVIDE EMITTER OUTPUT 

J1_ FOLLOWER BY 2 FOLLOWER IL 
IHHz 200kHz l_f 

I HH1 CRYSTAL OSCILLATOR BUFFER SCHHITI DIVIDE FREQUENCY CONTROLLED 
BY VARICAP DIODE AHPLIFIER TRIGGER 8Y S 

VARI CAP IL CONTROL 
VOLTAGE NARROW PHASE-

8ANOWIDTH oc PHASE HETER 
FILTER AMPLIFIER COMPARATOR DRIVER 

HAN UAL 

• FREQUENCY 
CONTROL I 12V DC 

'---

DROITlllCH SERIES AERIAL STABILIZED 
I 0 LOCK 0 OPEN POWER 

LOOP SUPPLY 
UNIT 

TUNED 200 kHi SCHHIIT ZOO kHz 
AMPLIFIER 

rv 
TRIGGER 

_fl 250V HAINS 

Fig 1. Block diagram 
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~~:~~.':!"'<1 Schmitt 

r----r--T""--.w'--1'--~--1"_;;,.,;;;;._r-----ir---r-.;w-.:-~---.---.,;v:;;.:,.._~F~o~11~ow.:;,:•r~----T-r_19_g_•_r_~___,,+12v 

vo11a9q 
ControlltlO 

Crystal Oscillator 
Buff qr 

Ampli fier 

Pnas« 
Comparator DC Ampllloor 

TA ta 

Powor Supply 

013 

rR.26 lA2"1 

Sen mitt 
Trigger 

1~28 TR29 

•• .. 

•• 211 

'"' 

Charg•-Storogc 
Frqquqncy Olvid<'f" 

(Dy!>) 

t* 0 .. 1 

TAJI 

••s ••• 

•00• 

Mooostable 
P4Jlsv Snap<1r 

-YA2-2 

, 
I Oar\dwldtl1 I RoduG\lon O.lay 

~-+-1 ---o---.-0+12v 

I : 

Fig 2. C ircuit diagram (Note. The resistor In the emitter circuits of TR28 and TR29 should be 3·3k not 1k) 

It might be thought that a s imple RC integrating time 
constant, with a very large RC product, would do the trick­
and as far as frequency response is concerned it does. 
However, its phase response is such that it introduces a 
phase lag of almost 90° into the feedback path, if the time 
constant is large. Now, there already eKists another 90° 
phase lag in the control loop, although it is not so easily 
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recognized. This is introduced by the voltage-controlled 
oscillator. The phase difference seen by the phase comparator 
will be the time integral of the error voltage applied to the 
voltage-controlled oscillator, and inherent in this integration 
is a phase lag of 90°. The combination of these two lags 
means that the negative feedback correction signal which we 
thought we had, is now in fact almost a positive one! The 
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system will not in fact go into uncontrolled oscillation, 
but if the equilibrium of the system is momentarily dis­
turbed, the phase of the oscilla tor will go into a slow and 
lightly damped oscillation, taking a lo ng while to seule 
down to static equilibrium again. Provided the disturbance 
was not too violent, however. the oscillator should not lose 
phase lock. It is desirable that the effects o f a ny disturbance 
like this should die away as rapidly as possible, and for 
this reason an additional phase advance is introduced into 
the filter. al the control system's natural frequenC}' , in order 
to damp the response. 

If, at the moment of auempting lock, the error in the 
oscillator is large in comparison with the bandwidth of the 
loop, then it will not be Possible 10 obtain lock, and for this 
reason it is a good idea to delay the reduction of the bandwidth 
of the filter until a short while after the front-panel switch 
has been thrown into the "lock" position. To remove the 
need for operator interventio n, this is done automatically 
in the author"s instrument by a recd relay closing, after a 
delay caused by a capacitor charging up. This refinement 
is not strictly necessary. since lock can sti ll be achieved with 
a narrow bandwidth if the manual frequency control is 
adjusted carefully. 

Circuit details 
The circuit used by the author i- shown in Fig 2. It is not 
anticipated that many constructors will wish to build an 
identical unit, since most people like to incorporate their 
own ideas into things they build, but parts of the circuit 
may be of interest. It should be pointed out that in the 
author's case the circuit grew and was tested stage by stage, 
and for this reason there are many places where simplifica­
tio n is possible when the circuit is viewed as a composite 
unit. For the home-constructor the author docs not believe 
tha t 1his is much of a disadvantage since almost: invariably 
the time spent building the unit is much more valuable 
than the cost of a few components- which may have come 
from the junk box anyway. 

Fairly narrow bandwidth amplification of the 200k H:t. 
Droitwich signal i$ achieved in four stages of common-base 
tuned amplifier. Tltis configuration was chosen in the hope 
that ncutralilation would not be necessary. and b...'Causc 
the high collector output impedance has very lilllc effect 
o n the Q or the tuned circuits. thus keeping the bandwidth 
or the amplifier as na rrow as possible. It is not vital that 
the bandwidth be very narrow. but this is desirable. The 
tuned circuit inductances were wound o n LA2500 "Yinkor" 
pot-cores. giving an unloaded Q ol' about I 50. Many other 
types of pot·core (suitable for the frequency) may be used, 
including, possibly, modified i.f. transformers. It seems 
likely that the LA2505 core will be capable of giving a 
higher Q than the LA2500, and this may be used in pre­
ference. 65 turns of wire will be required with either core, 
with I ~ turns to couple into the next stage. Enamelled wire 
of 30 swg is suitable. 

If it is desired to use cores which have unknown character­
istics, the arrangement shown in Fig 3 may be used to test 
the tuned circuits for correct resonant frequency a nd to 
measure the Q al the resonant frequency. 

Monitor the voltage c, with a high impedance rf volt­
meter (or an oscilloscope). and adjust the frequency of the 
signal generator until there is a large peak in e,, indicating 
the resonant frequency of tuned circuit. Keeping a t reson­
ance, measure both c, and c.,. It is only the ratio of e, to ~ 
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SIGNAL 
GENERATOR 

L c 

Flo 3. 

wh ich is important. so the absolute accuracy of the measur­
ing device is not important. (The value of R should be 
adjusted in order to make e, in the region of twice Ct, for 
the best accuracy to be obtained). The Q of the tuned circui t 
(at this frequency) is given by: 

211f CR 

Q=[=--1] 
e, 

C should be the same value as that to be used in the circuit. 
( IOOOpf in this case). Care should be taken to ensure that 
the voltmeter docs not introduce appreciable addi tional 
capacitance across tbe tuned circuit. 

The output of the final tuned amplifier stage is converted 
to a low impedance by an emitter-follower stage. which is 
boot-strapped to prevent the bias resistors loading the tuned 
circuit. (A fct source-follower could perhaps be used here 
instead). A Schmitt trigger circuit squares the waveform 
and gives an output voltage swing of nearly I 2Y. Since the 
Droitwich signal is quite deeply modulated at times. it is 
important that the carrier should produce a normal voltage 
~wing of several volts at the collector or TR4 for correcl 
operation o f the Schmitt trigger. 

Variation of the frequency of the crystal-o~cillator is 
produced by the voltage on the variable-capacitance diode 
101). and the trimmer in parallel with it should be adjusted 
so that the frequency is exactly I M Hz when the voltage 
on the diode is about SY. This means that a voltage swing 
of 0 to 12V will produce a corresponding frequency devi­
ation of from -20 to +20Hz, approximately. Because of 
the way the capacitance o f the diode varies wi th voltage, 
the frequency deviation produced by the diode will no t bear 
a quite linear relationship to the applied voltage. but tltis i~ 
not important in this application. A special-purpose vari­
able capacitance diode such as the BA 111 could be used, 
but the author has found that small silicon power diodes 
perform very well. The important point is to ensure that a 
frequency swing of at least plus or minus 20Hz can be 
achieved. There is no reason why two diodes in paralle.I 
could not be used if necessary. 

Buffer amplifier TR9 drives a Schmitt trigger (TRIO 
and TRI I), and the J MHz outpu1 from the unit is taken 
from the emitter follower (TR l2). TR13, TRl4 and TRIS 
form the chargc-storc1ge step-co unter frequency divider, 
details or which can be found in Reference ( I). Trimmer 
capacitor C l should be adjusted so that the circuit divides 
reliably by five. This can be checked by liste ning on a re­
ceiver to see that "pips" occur only at 200kHz intervals, 
or alternatively the period of the waveform o n the collector 
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of TR 15 can be monitored on an oscilloscope. Negative­
going transi1ions on this collector trigger the monostable 
(TRl6 and TRl7), which should have its pulse period ad­
justed by YR I 10 give a mark/space ratio of one to one. 
Diode 04 prevents reverse base-emitter breakdown of 
TR 17 altering the predicted pulse period. This is a very 
common reason for the malfunction of multivibrators. 

The phase of the pulses on the collectors of TR 7 and TR I 7 
is compared in the phase comparator which is essentia lly 
lhe AND gale comprised of D6, D7 and RI . TRJ 8 monitors 
the mean voltage level on 1he anodes of the d iodes and 
operates the 5001-1A " phase·• meter. VR4 should be adjusted 
to give full-scale dencction when the voltages arc in phase. 
T R 19 amplifies the mean de level on the anodes of the 
diodes (by 2) to give a voltage swing of a lmost I 2V for 
subsequent application to the variable capacitance d iode. 
The 0.6V dro p across si licon diodes 08 and D9 improves 
the voltage and current swings obtainable, and counteracts 
the effects of imperfections in 1he waveforms applied to lhc 
AND gate. 

The low-pass Jilter is comprised principally of R2, R3, 
R4, C2 and C3. Under open-loop conditions. the voltage 
applied to the variable capacitance diode is dependent on the 
potential divider R6 and R7, and the selling of the front 
panel frequency control VR5. Prior to switching to " lock''. 
this control should be adjusted unti l the beat of the phase­
meter needle indicates that the inlernally generated "200k.Hz'' 
is within about 2Hz of .Droitwic h. When switched to "open 
loop'' the base of' iR14 is grounded and the relay contacts 
held open, thus effectively open-circuiting C3. Upon switch­
ing to "lock''. the relay contacts will remain open until C4 
has charged up. This means that while C3 is effectively o ut 
of circuit. the bandwidth is comparatively wide, ensuring 
that lock is easily found. A short time after locking, the 
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bm1dwidth is reduced to give the instrument its good short­
term frequency accuracy. This delay provision may beomitted 
if desired, s ince lock can be obtained even under narrow 
bandwidth conditions provided thai VR5 is adjusted care­
fully enough. 

Negative-going transitions on the monostable collec tor 
TR 16 trigger the bistable frequency divider (TR2 I and TR22) 
and the JOOkHz pulse output is ·1aken from the emitter 
follower TR23. Lf a IOOkHz output is not desired then this 
section may be omitted. 

Power for the instrument is provided by a conventional 
series-stabilized power supply in which the series c lement is 
TR27. The output voltage is dependent on the 8V zener 
diode and the potential divider R8 and R9. If a diode o f 
other than 8V is used, then the ratio of R8 to R9 may be 
adjusted to .give 12V output from the supply. 

Component notes 
Almos t all o f the transistors may be of a type intendc<l for 
high-speed pulse switching, with a few provisions. There arc 
dozens of suitable ones currently being advertised on the 
surplus market and it should be possible to obtain these al 
very low cost. TRs I, 2. 3 a1Jd 4 should have an h re of about 
100, otherwise enough gain may not be obtained in the 
tuned amplifier. T rs 5, 16, 17, 18, 19, 20, 24 and 25 should 
have as high an h rc as possible, and preferably greater than 
100. A simple de current gain test wi ll be good enough to 
check that the small s ignal current gain is adequate. Nole 
that all the transistors are npn except TR 13 and TR 15 
wl1ich arc pnp. T he series-stabilizing 1ransis1or TR27 
should be capable of dissipating about I W. A 2N3053 
wilh heal-sink would be suitable. All the iransistors should 

I nternal layout 
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be silicon . since in a few posi1inns lea~agc current could mar 
the pcrrormance. 

Diodes 013 and D14 may be any silicon rectifier diodes 
with a piv of 50V or more. Except for the two zeners, all 
the other diodes may be almost any silicon small-signal 
high-speed switching diodes, such as 1he I N9 14 or I N916. 

Take care thal cleclrolytic capacilors C3 and C4 arc 
nol lca~y. 

The recd rday should Ix: capable \>I' opcn11i11g 1111 al>uut 
IOV and should have a resistance or about I k!l. 

Checking the control loop 
It is 11nfor111na1e 1ha1 lhc ins1rumenl cannnl very easil» 
Ix: ehcd.cd for correcl opcra1ion wi1hou1 an oscilloscop.:. 
since it Jcpcnds largely on pulse circui1s. The stages should 
be checked for correct opcra1ion and adjustment in logical 
order. The tuned amplifier should be peaked "on the nose .. 
for maximum output on the collec1or ofTR4. In 1hc author's 
QTH. several volls' swing can be ob1ained wi1h a few feet 
o f wire as an amcnna. 

If everything is func1ioning corrcclly, lhe phase meter 
should move slowly up and down, wilh switch SI in the 
"open-loop" posil ion, indicaling that the inlcrnal "200kHz" 
signal is going in and oul of phase with Droitwich. It should 
be possible to adjust the oscillator a few Hz either side of 
"zero beat'' with VR5. If 1he beat is less than about 2 or 
3Hz. then closure of the switch SI 10 1hc "lock" position 
should bring the meter needle 10 a standslill somewhere 
near the middle of the scale, indicating phase lock. After 
about 20 seconds 1he relay should close. reducing the band­
width of the loop. 

The exact performance of the con1ro l loop will depend 
to some extent on particular circuit constants, such as the 
gain of TR20 and the voltage-to-frequency-deviation gain 
achieved in the voltage-controlled osci lla tor. With C2 
removed from circuit it will be noticed 1hat if the control 
system is suddenly disturbed, such as by a slight adjustment 
of VR5. then the resultant slow oscillation in phase takes 
a long while to die away. In other words. the system is 
lightly damped. The damping can be altered by changing 
the value of C2. The best arrangement is to allow a phase 
overshoot of about 20 per cent af1er a disturbance. The un­
damped natural frequency of the loop should be in the order 
of 0.07H1.. The short-term accuracy of the phase-locked 
output will be im1>roved if the value or C3 is increased; 
but C2 will need to be increaseJ also. to maintain the same 
damping factor. There is a limit to the amount of increase, 
however. since as the natural period becomes longer there 
will be an increased tendency for a disturhance to push 
the osci llator out of Ioele 

Some things to watch 
Care should be taken with the lay-out of the tuned amplifier 
since it provides a very high gain. and instability could 
easily occur. Some screening solved this problem in the 
author's case. but it is recommended that the amplifier be 
put in a metal box with the input and firs1 stage well screened 
from the rest. It is also important to ensure that none of the 
internally-generated 200kHz finds its way in10 the front-end 
of 1hc amplifier. otherwise the instrument may try to lock 
on to itself instead of Droitwich. This condition is quite 
easily recognized since the phase-meter needle will refuse to 
move Ill\ and clown 11nJer 01>en-loop co nditions. Remember 
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th:u the IOOk Hz output will con1ain i1s ~ccond harn1onic. 
sn this co uld a lso g ive trouble if it is bro ught no.:ar to the 
aerial. T he use of ordinary co-axial leads will prevent any 
trouble external to the instrument. 

Conclusions 
The unit would appear to be able 10 give an accuracy of 
at lcasl I part 111 10~, wilh lhc c1To1 averaged uvcr u11c sc1.:011d, 
even <II a range of some 300 miles from 1h.: tra11s111iucr. 

Harmonics of both the IMHz and IOOkHz outputs 
arc easily audible in the 144MHz band, and this is not 
surprising since even a mediocre modern pulse-switching 
transisto r can provide a collcc1or fall time of better than 20 
nanoscconJs. i11 the s implest o f bistabk o r Sdunill 1rigger 
i.:ircuits. thus giving a rich hannonic spectrum. 

The circuit can undoubtedly be simplifieJ. anJ if tackling 
1he problem again the author would be inclined to do much 
of the pulse-switching circuits with integrated circuits. 
The author knows that 1he oplimum perl'ormanco.: has pro­
bably not been obtained from most of the circuits, but this 
is not of great consequence. 

If a n otr-air standard is required to give a 24-hour service. 
then Droitwich is of no use because the lransmitter closes 
down for a few hours during the night. A possible alternative 
is the 60kHz MSF transmission. although 1his will pro bably 
nol be as s trong a s ignal. 

Reference 
{I) "The G3LQR Crystal Calibrator" (G3LQR) 

RSGB 811//1'1i11 December 1965. 

The RSGB News Bulletin Service 
Every Sunday morning the RSGB News Bulletin, GB2RS, 
is broadcast. This news bulletin can be received on either 
vhf or hf, which gives a lmost complete coverage of the 
British Isles. It keeps radio amateurs Informed about the 
latest happenings in the world of amateur radio and gives 
notice of future events. 

The schedule for the RSGB News Bulletln is as follows: 

T ime Frequency Location of 
(bat) (MH z) station 
0930 3·6 SE England 
tOOO 3-6 Severn area 

145·1 SE England (beaming N) 
145·8 Aberdeen (bonming W) 

1015 t45·8 Belfast 
t45·8 Belfast (beaming S) 

1030 3·6 N Midlands 
145·8 Aberdeen (beaming SW) 
145·3 Birmingham area (beaming NW) 

1100 3·6 NWEngtand 
t45·3 Birmingham area (beaming SW) 

tt30 3·6 SW Scotland 
145·5 Leeds (beaming N) 

1200 3·6 NE Scotland 
145·5 Leeds (beaming El 

Exh/bl/lons-Beacons-Convent/ons-Conles/s-Local events 
Ra/lies - Scientific projects- Meetings- Licensing- Clubs 

Propagation reporls-Leclures-Fle/d days-Expeditions 
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LIVING 
WITH 
SILICON 
Introduction 
Silicon technology has emerged from an initial period of 
novelty into the current rca li7.atio n that against circuit 
integrat io n, discrete transistor syste ms canno t be competi­
tive. Superior performance, hig her reliability and now 
lower costs have led to the possibility of communications 
equipment built almost entirely of integrated circuits. This 
survey is concerned primarily wi th low-cost linear res having 
potential usefulness in the amateur radio field. 

T he cost of an integrated circuit is related to the size of 
the minute chip of silicon into which the transistors, diodes, 
resistors and capacitors are diffused. Improvements in 
processing tolerances have allowed high circuit complexity 
o n small chips, while new circuit design techniques reduce 
the number of ic package leads needed. Present day stale-of­
the-an is best illus trated by r he National Semiconductor 
Corpo ration LM373. the most complex communicatio ns 
microcircuit currently availablet. A standard I 0-lead 
package houses four rf/ i.f. amplifier stages, a wide range age 
circuit, a detector for cw, ssb or fm, and a separate detector 
for age and a.m. T he circuit also performs well asa mixer,ssb 
balanced modulator with self-contained cio and ale, or as an 
amplitude-controlled oscillator. Most of the stages of the 
circuit are balanced : the multi-mode detector is double­
balanced. 

Survey outline 
T he survey is broken down into sectio ns according to circuit 
func tions, and each. section contains a representative list or 
types avai lable, wi th their main characteristics, a nd a dis­
c ussion o f some aspects of circuit design. In selecting 1cs for 
inclusion in the tables. the author has avoided, where 
possible, devices costing more than £3: most of the circuits 
arc priced at !Os to £2. Many manufacturers offer tcs of the 
same basic type, but graded according to detailed speci­
fications. ln most cases the units with the loosest specifica­
tions are entirely satisfactory for amateur purposes, and they 
arc normally many times cheaper. 

Further simplification of rhc tables was made possible by 
~ome popular circuits being marketed by several firms. In 
such cases the more expensive varieties have been omitted. 

Prices quoted are manufacturers' one-off prices, and arc 
correct a t the time o r going to press. Price variat io ns arc 

• Oak Conagc, Winon Gilben. Durham. 
t Not on sale io tl1e UK until May or June t970. 
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announced by one manufacturer or a nother on average once 
a fortnight, but the present trend is for prices to be reduced. 
Some sources of supply a rc also listed. as most manufacturers 
do not handle sma ll o rders d irect. N o ne o r the distributo rs 
listed have s hown rclucrancc 10 s upply amateurs with small 
quantities of 1cs, and those who expressed definite enthus­
iasm arc appropriately marked. 

Space does not permit listing in the tables all the informa­
tion on the data sheets of the 1cs described. The main aim of 
the survey is to p rovide sufficient information for a tentat ive 

DIFFERENTIAL 
INPUT 

(a) 

DIFFERENTIAL 
INPUT 

(b) 

+•<i RAIL 

t ::t VT( RT 

} 

CONSTANT 
CURRENT 
SOURCE 

- ¥0 RAIL 

DIFFERENTIAL 
OUTPUT 

DIFFERENTIAL 
OUTPUT 

Fig 1. (a) Basic long-tailed pair c irc uit with differe ntial input 
a nd output ; (b) Long-tailed pair w ith constant current source 

to Improve common-mode rejection and circuit fle xibility 
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choice to be made when planning new equipment. Full data 
sheets are of course available from manufacturers and dis­
tributors. 

Circuit parameters given in the tables are variously mini­
mum, typical or maximum values, but figures in any one 
column are consistent in form. The list of symbols used indi­
cates how the various characteristics are presented. 

The long-tailed pair 
One of the advantages of integrated circuit processing is the 
close matching achieved between diodes and transistors on 
the same silicon chip. This feature suggests the use of the 
long-tailed pair• circuit for a wide range of circuit functions, 
and few linear .1cs are made without exploiting tl1e properties 
of tl1is configuration. 

The basic lip circuit is shown in Fig l(a). Its most impor­
tant property is that in the ideal case the differential output 
taken across the collectors depends only on the difference 
between the voltages applied to the two bases. Thus a 
differentia.J (push-pull) input signal is amplified, whereas a 
signal appearing equally on both inputs (common mode 
signal) is rejected. Common mode rejection of the basic 
circuit is 30-SOdB in practice, depending on transistor 
matching and some circuit vaJues. If the tail resistor is 
replaced by a constant-current source as in Fig l(b) this 
figure can be improved to 60-IOOdB. 

The constant current tail also adds versatility to the 
circuit, which will perfom1 as age stage, mixer, product 
detector, balanced modulator, etc. In these applications, 
signals are applied to the base of the tail transistor and the 
sympathetic changes in tail current are shared between the 
differential transistors according to their relative base 
voltages. 

RF AND IF AMPLIFIERS 
Table 1 divides rf and i.f. amplifiers inro two groups: cir­
cuits with and without built-in detectors or demodulators. 
All circuits contain tlle transistors, diodes and resistors 
necessary for making up a practical high frequency amplifier, 
but exclude tuned circuits. Some circuits require external 
supply-line bypass capacitors, bui others include simple voltage 
stabilizer circuits. The •~ arc also characterized by the 
output circuit details: the collector of the final stage may 
include a load resistance or may be left open circuit for an 
external load such as a tuned circuit. 

Of the basic circuits without demodulators, the RCA and 
National Semiconductor devices are based on a single long­
tailed pair with constant current tail. The remaining circuits 
arc complex, consisting of special age stages and more than 
one gain stage. Exceptions are the Mullard T AA350, which is 
a limiting i.f. amplifier for fm made up of several cascaded 
long-tailed pairs without age. 

Fig 2 shows the National Semiconductor LM371 con­
nected for age action, for differential and cascode configura­
tions. The mutual conductance of Ll1e differential amplifier 
depends linearly on the tail current, so age action is obtained 
by externally varying the bias chain current. Because of 
monolithic matching, the tail current is approximately equal 
to the bias chain current. 

ln the cascode case, signals are applied to the tail transistor, 
and for full gain Vagc is held below the bias on the output 

• Also known ns Uic emitter-coupled or differential pair. 
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o-1 

(b) 

+12v 
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I 
2·5K 
I 
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I 
I 
I 
I 
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(a) 

Fig 2. (a) National Semiconductor LM371 rf/ l.f. amp connected 
for cascode operation with age; (b) LM371 connected for 

differential operation with age 

transistor, which therefore passes all the de and signal 
currents. The circuit acts as a conventional cascode ampli· 
fier with its excellent stability. As Vngc approaches the 
output transistor bias, and then exceeds it, the de and signal 
currents are gradually diverted from tlle output transistor to 
the control transistor. Gain is therefore reduced to a level 
limited by stray capacitance. 

The Motorola MCJ350P and MC1590P use a more 
sophisticated approach to age control, based on two inter­
connected LTPS (Fig 3). The circuit reduces changes in input 
and output impedances due to age action, and eliminates 
changes in differential de output voltage level. The National 
Semiconductor LM373 uses the same circuit for age control, 
and a cross-coupled variant as a demodulator or mixer. 
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Table 1. IF and RF Amplifiers 

Typo Vs 
(v) 

Av 
(dB) 

Ap om NF B RI 
(dB) ! mUI (dB) (MHz) !0) 

Ro AGCR XML AMReJ 
((l) (dB) (mV) (dB) 

s 
(µ YI 

Coat 
(• d) 

RemMks 

BASIC CIRCUITS 
Motorola MCt3.50P + 12 

MotorolaMC1SSOG + 6 

Moloroln MC1S90G -t 12 

Mull0<d T AA350 I 6 

Not Soml LMlll I 12 

Nat Semi LM703E -I 12 

PleosoY SL610C + 6 

Pfesaoy SU1 IC ., 6 

PlettOY SL612C ~ 6 

RCA CA30'28A 

RCA CA3C53' 

RCACA3()0.I 

RCACA 3005 

Fairchild l-IA703E 

6,-6 

" 12 

25 
(0·51 

•s 
(101 
65 

20 
(30) 
26 
(30) 
~ 
(1'75) 

Fairchild i.iA733C + 5. -6 52 

58 
(101 
25 
(60) 

•s 
(60) 

25 
(200) 
28 
(1001 

32 
(101 

12 
(100) 

160 

22 
(30) 

ISO 

37 
(SI 
33 
(10) 

99 

16 
(1001 
35 

9 
(601 
•·s 
(50) 

8 
(60) 

1 
(100) 
& 
(10) 

• (30) 

• (30) 
3 
(1 ·75) 
6•7 
( 100) 

G·3 
(100) 
7-8 
(100) 
6 
(301 

COMPLEX CIRCUITS. INCLUDING DEMODULATORS 
Fairchild 1-1A719C ) "' 12 60 1'00 7 

~ (10·71 (10) (10) 
SGSCUK) µ A719C J 
Mullord TADIOO I 9 

Mullord TADllO ~9 

G.E. P Al89 + 12 

Nol Semi LM3n ·16 

Nat Soml LM373 

Plouoy SL432A l 18 

RCA CA3013 

RCACA30<2 

17'5 60 

RCACA30<3 

(10·7) 
67 
("5) 

I 30' 80 
(10•7) 

30 

22 

•O 

12 

30 

1'0 

100 

15 

•o 

30 

12 

3k 

llJI 

2k5 

2k5 

lk? 

3k 

high 

high 

3k 

2k 

l k2 

250k 

3k 

500 

11k 

7k 

220k 

20k 

80 

100• 

- 10 

- 10 

30 

2k2 

2• 

20 

s• 

10k 

lk9 

IOOk 

25 

so 

so 

70 

00 

40 

56 

69 
(0·5) 

80 

100' 
260' 
so• 
250' 
20• 
250' 

so 

52 

so 

100 

1500 

10 

ISO 

300 

so 

33• Bd 

is IOd 

50s 4d 

32• ... 
"• 
2•• 
2•• 

1499d 

9s3rl 

365 

23• 6d 

32s Id 

59• 

Conti. Rf and Ro over AGCR. 
Push-pol I out pol. 
Const. RI over AGCR. low feed· 
bac.k. Gnln·bandwldth r;uoducl 
2GHi. 
Low loodbock. Useful a5 mixor 
and tpeech compreuor. 
lirnltlno tm l.f. amp, based on 
Cl\1cndod L TPs. 
081• tor Cl'ISCOde use. Lip 
chcull whh lransl1loJ lall. 
Rt amp lo' a .m. ot Im. Ltp circuH. 

}

W ldoband low.distortion rf amps 
High RI. 

Low noise. row distortion l.f . 
en10 with high AGCR. 

) 

Oalo l or dlflercnli11I modo. 
CA.3053 fOCOmmcnded ror l.f. 
ftrnpa. 
CA3Cn8A usclul to 120MHz as 
,,mp/mluH. 
HIOh llncttrlt)1 and wld o dynamic 
'""Vtl. low cross·modulallon. 
Also uu ful as ml• er/modu lntor. 

Usetul to 150MHt. 

lnhHnnl con1pe nsatlon. Ope..-o· 
ljon selecl.11bte by le connKtions; 
(I) Av 52dB, B - <OMH>. RI -
41!.; (II) Av 'OdB : 8 • 90MHt. 
RI 30~; (Ill) Av 20dB, B -

120MHr. RI - 250k. 

3516d A.m...fni I.I. amp with aoc: fm 
dot: at prnemp(32dB gain). 

39• 
•8s5d Mbor: oac: l,f. omp: .,.m.-agc de l: 

nt prottn1p. For MW SC sel$. 
Mb:or: osc: a.m.•lm LL ftrTIP; 
u.m. d<it: af preamp. For •tal· 
conlrolled equlpmcnl up to 

30MHz. 
Im I.I. amp: Im de1. Also useful 
11 ohasedet, and In colour tv. 

3ls6d A .m. l,t, amp/del. SOOmV ot 
outpul. Aoc lhreshold 50µV. 
Ac'llwo det c11·cult. 
1,I, asnp, de f, tor a.m .. c w, Im. 
11b. Aoc det. threshold 40µV. 
A llO useful os first f.t . /mher, 
bol mod with clo, Of oscilla1or. 
Im I.I. amp, d iscriminator. 800mV 
a l OUIJ)ut a l 1 per COJ\1 Tt-40 
Vs6-24V. 

22s LhulHng fm LI. nmpJln1 dt!l/ n1 
IHOIUHP. THO 1•8Qotconl. 

21s9d Llmlllno Im l, t. nmp/ lm dot/at 
i.uonmp/drlvll.lr. 8V rms ou tput nl 
THO l •S POI C(!nl , 

27s 6d Llmlllno fm I.I, nmp/ lm dot/ nt 
proamp. 100tnV ou1pu1 al THO • 
I t>orcont, 

Noles: • No ogc eppllcd. % A oc applied . • Like CA3021A. but NF/ AGCR unspecified. 1 Throuah 7SlU. 

Several of the devices including a demodulator a rc 
intended for fm applications. T he demodulato r is nom1ally 
of the quadrature type, requiring an external signal phasc­
shifl circuit. The Natio na l Semiconducto r LM372 includes an 
.. active detecto r" for a.m .. based o n the same principles as the 
wide-range detector outlined later (see Automatic response 
plotting). The LM373 includes detectors for all modes. 

The Mullard TADIOO and TADI 10 consist of mixer, 
oscilla tor, i.f. amplifier, detector a nd af preamplifier. The 
TADIOO Is designed for medium-wave broadcast receivers. 

226 

and includes an age dccecior. T he TADI 10 is intende<I for 
crystal contro lled equir ment for a .m. a nd fm up to JOM H7. 

MIXERS, MODULATORS AND DEMODULATORS 
Most o f the basic hp, rfa nd i.f. amplifier tCs are also suitable 
for mixer, modulator and demodula<o r applications. Signals 
arc fed 10 the base of the cons1ant-currcn1 tai l transistor, and 
oscillator injection (push-pull o r single-ended) is applied 10 
the differential transisto rs. In addition. more complex 
cin.:ui<s arc available (see Table 2). 
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Table 2. Mixers, Modulators, Demodulators 

Ty pa 

MotorolaMC1445G 

Moto,ola MC1596G 

MullardTAB101 

Mvllord TA0100f101 
Nat Semi LM373 

Plcssoy SL640C 

PlossQy SL541C 

INPUT ,, 

II 
I: 
11 
II 

v. Av• o< B 
(V) (dB ) (m(.l) (MHz) 

~ 5. - 5 19 75 

-+ 12. -8 11 300 

- 0·75 

, 5 75 

I 6 2·5 

+ ,4 SUPPLY 

Ri1 
(!}) 

10k 

200k 

500 

1k 

Ric Ho Vi&m 
(!)) 

" 
" 

(tl) (mV) 

25 

!Ok 

35() 210 

tiioh 250 

OIFFERENTIAL 
OUTPUT 

The Plcssey SL640 and SL641 drcuits provide balanced or 
double-balanced mixers or modulators with single-ended 
inputs, making centre-tapped i.f. transformers unnecessary. 
The SLMO is inh: ndcd for higher level applications such a~ 
ssb gcncra1ion, and yields a 40dB carrier suppression. The 
SL641 has a low noise figure and useful conversion gain for 
receiver mixers. 

The National Semiconductor LM373. mentioned earlier, 
operates as a balanced modulator and carrier oscillator with 
ale facilities. It is also recommended for use as a first i.r. 
amplifier and second mixer in double-conversion receivers. 

The Mo1orola MCl596G is specifically designed for 
balanced modulator and demodulator service. Fig 4 shows 
the device connected as a product detec1or and as a simple 
balanced modulator. Fig 5 shows the MCl590G used as a 
vhf mixe r. The MCl445G circuit is based on the cross­
coupled ltp circuit, and provides two signal channels 
selectable by a gate circu.il. This provides enormous flexi­
bility in mixer, age stage, balanced modulator. amplitude 
modulator and frequency-shift keycr functions. Fig 6 shows 
the MCl445G as balanced modulator and frequency-shift 
keyer (multiplexer) for rtty. 
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Vcmm DS8o Vcs Vas I M D CMRoJ Cost Ra marks 
(V) (mV) (dB) (dB) (dB) (dB) (• d) 

+ 2-5 85 53• Gd Gate--c()nlrollod two-channel 
(0·05) amplifl~r. product dot, b1;1I mod. 

Push-pul l output. 
± 2·5 600 50 ~ 85 64$2d Bol moc:J. mh:or, pied dot. 

(10) ohase-sonsrtlvo dcl, froq doub· 
let, i\mpllludo modulalor/dol. 

JnW 14• Four-trnnsistor r i ng modulate( 
nrray. 
Seo under complex l.f. omps. 
Bal rnod ltnd clo. wllh nlc . tor 
ssb uenornllon. Also Orsi l .t. 
and eccond mixer tor H!colvNs. 

40 40 -45 .... s Bal. mod for ssb. Slno1o-el'ldcd 
(30) lnpulsnnd low drlvo Jo11el . 

25 18 -45 ••• Low noise rncelvor mh.cr. 
(30) Sinolo~ondad l npuls, low 

powor consumption. 

~ Fig 3. Simpllfled dual-ltp circuit In Motorola MC1350P high· 
performance age stage. T he son resistor between the emitters 

of Tr1 and Tr2 increase linearity and dynamic range 

MC1596G 
CARRIER INPUT 
(lOO mV l\HS) 

Sli'.I. 

":"' ~ 

FN5PtT o-t1H....-----<:>--l 
lf"F 

(a) 

- SV 

CARRIER O·I 
INPUTo--1 

( b) -SV 

IK 

+sv 

o.oos 

AF 
OUTPUT 

t-<>-..... WV'+l t-o 

0·005 

+12V 

ltJF 

DSB 
OUTPUY 

MC1596G 

Fig 4. Motorola MC1596G used as (a) product detector and (b) 
dsb balanced modulator. A carrier balance control is provided 

for fine adjustment of carrier suppression 
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MC1590G 

+12v 

Fig 5. Motorola MC1590G In a 100MHz mixer circuit with 30MHz 
l.f. output 

(a) 

+sv 

Fig 6. Motorola MC1445G in (a) balanced modulator and"(b) 
multlplexer modes. In (b), switching the channel selection 
Input between 0 and +sv will pass "mark" or "space" tones 

AUDIO 
AGC 

INPUT 

to the output. 

Fig 7. Motorola MCt590G In a speech amplifier circuit with age 
faclllty, suitable for compressor or ale operation 
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(b) ~ 
+40 -!"-... 

+20 \ 

' m 
3 0 
> 
< 

\ 

\ 
-20 

--- 40 

(c) 
z.o 2·2 2·4 2-6 

VAGC (PIN 4) 

Fig 8. (a) The National Semiconductor LM370 age/squelch 
amplifier used as a microphone amplifier and vox driver. The 
10k 0 potentiometer from pin 7 to earth sets the vox threshold 
level; (b) The LM370 as an age controlled microphone ampli-

fier, with an age characteristic as shown In (c) 

AUDIO PREAMPLIFIERS 
While some of the audio power amplifiers described in the 
next section include simple preamplifier circuits, several 
res are available for audio applications requiring tone 
control or equalization circuits, or age or compressor 
facilities. 

The Mullard TAA320 consists of a mosfet/ bipolar hybrid 
circuit providing an input resistance of 100,000M!l. Other 
Mullard circuits consist of arnys of basic common emitter 
stages. 

The Motorola MCJ590G and Plessey SL630 include age 
control for compressor or ale applications. Fig 7 shows the 
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Table 3. Audio Preamplifiers 

Typo v. Av om NF B THO RI Ro Coit Remuks 
(V) (dB) (mtJl (dB) ( H r) ( %) ([}) (0) (• d) 

GE PA230 + 12 71 2µ.V' 500k 35k 100 16s3d Shorl-clrcuU pro1ec:tlon. Usoful for tonu-control and tagc rocordlng 
c lrcultt. 

Motorol~ MC1303P 80 48s9d Dua.I preamp tor s tereo, 70dB chnnnel soporatlon. 
Mo1orolo MC1590G I 12 •S' 150 10M 2k5 20k SOs4d 60d8 AGCR. Suilablf' l or speoch comprnssor. 
Motoroln MFC•OIO lo 1.nV3 16s lO<J 
Mulll'\rd T AA263 I G 77 11,000 s 600k SOk 17k 10s2U 
Mullord T AM93 ; & 80 8 600k 13$1d 
Mullard TAA310 +1 100 2·5 15k o·s 20k 21s9d 
MullordTAAm ~20 75 25ltV1 IOOG l k6 9s 10d Moslbipoltu lnpul s toge, Cln - 8pF. 
Nol S om l LM370 1 12 40 M M O·S 30k Sk 45s A gcJaauetlch omp wllh 80dB AGCR. Useful as const '1mpll!udc audio 

osc. Throe onln control llnas. 
Pl~uev SL630 ' 12 40 0·5 1' 1'5 23• M icrophone omJ) with 100dB AGCR. 
RCA CA300l .. 6.--0 22' 20k 0·28 4k 60 52s6d lnc:ludos drlvor s lngtt. 
Tr·aas SN11'1 rz I Ok 2·1 Mlcprcnmp. 

Notes: 1 Au. ' W ith RI - lk. , Vnat output In 20kHz bnndwldlh. ' Vn rnh~rred to Input. 20kHz bandwidth. 

Table 4. Audio Power Amplifiers 

Typf! v. R L Po THO SNR s RI 
(V) cm CW) (%) (dB) Cm VJ <0> 

Fnlrchl ldµ.A716C 121 0·15 0·1 Ilk 
G.E. PA222 .,-22 22 1 3 65 52 55k 
G.E. PA234 • 22 22 1 3 8-0 600' 100k 
G.E.PA237 I 24 16 2 2 15 8 ' 40k 
G .E. PA246 + 3• 16 5 0·7 70 180' 100• 
Motorola MC1306P 1 9 16 0·25 0·8 55 3' - ' 
Motoroln MCl4S..CG ·116 16 0•4 80 400 10• 

Motorolo MFC4000 0'35 0·1 
Mullord T AA300 + 9 8 1 0•7 75 8·5 15k 
Plossc-y SL-40ZA + 14 l·S 2 0·5 15 100 100M 

PIO.SIC)' Sl403A 4 18 7'5 3 0·5 75 110 IOOM 
Ploasey SL630 1 12 40 0·19 0·5 14 a 
RCACA3020 ·1 9.-3 0·55 3·1 70 35 55k 

RCA CA3020A f 12 3'3 66 so 55k 
Slnclnlr IC· 10 i 18 1 75 5• 100M 

Te-.as SN1220 f 1·5 0·003 
BHAOOOI I 16 2 

N oles: 1 Oepond on anln. 1 l ne:ludlno pro.,m~. 

MCI 590G conncc led as a microphone amplifier. Plesscy 
also produce an age generator for 1he SL630 (SL620). 

The RCA CA3007 includes a driver stage, and 1he Moio­
rola MC l303P consis1s of 1wo separaic preamplifiers for 
stereo. The National Semiconduct0r LM370 is a versatile 
circuit with age facilities. readily adapted as a voice-control 
unit (sec Fig 8). 

AUDIO POWER AMPLIFIERS 
Audio power amplifiers provided the means for the first 
large-scale auack on the consumer market by the integrated 
circuit manufacturers. and a wide range of devices is now 
available with power outputs up to 5W nns. Distortion 
figures are not as low as those possible with discrete-<:ompo­
nent circuits, but for communications applications they are 
entirely satisfactory. 

The Sinclair IC-10, Mo1orola MC l306P and Plesscy 
SL402A and SL403A circuits include a preamplifier which 
increases the circuit sensitivity 10 a few millivolts for full 
power output. With most circuits. overall gain can be varied 
by means of external or internal resistor networks, with 
corresponding changes in dis1ortion levels and sensitivity. 
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c 

Ro 
w 

1·0 
1·0 
2·0 
0·85 
0·6 
0·5 

0 ·4 

0·2 

0·2 
1·5 

0·2 

B Coe t Rcnuukis 
(Hrl <• d) 

2M 38s2d 
15k 7996d Printed drcoll bol!lrd used au h1;rnt sink. 
100k 1ls6d Fow oicl compononts. G8ln set by oxt roslstors. 8-221! load. 
56k 31$ Printed c lrcull boord used na hont sink. 
100k 51• 10W po.-k Po. Goin sot b)' eic:t resisto rs. _, 

26• 2d Ptoamp Included. Low torowslgnal cuuonl drctln. Gnln set 
by oicl rosislors. 

270• 29s IO<I High l omp 1t~b. Goin selcct11blo by I.e. connccllons (Av- 10, 
18or36). 

19t3d Designe d Cor boltery por1obl~ rodlo .. 
20k 369 
30k 36• 

} Proomp Inc lude d. wl1h RI - 20M fl. Av - 24dB, THO• 0·1 
30• 39• per cont. Preamp bloses oowcr omp, 

23• Headphone emp wllt\ IOOdB AGCR. 
8M 2Ss3d l Squolch tocllltles. High oir- low lmpnd.,nco lnpult. High J bandwidth. Usefut as seivo ampllflor and hi gh lc YCl rnl• Ct. 
8M 32• Total power gain 7$d8 , 
100k 59s6d P reamp Included (seo P lossey Sl~02A/Sl<03A). 10W pe•k 

Po. 

180K 
Hoadlno aid/heodphone nmp, 
Manufacturer not llnown. Avnllnbfc from Rostra Etcctronlcs. 

The RCA CA3020 devices include squck:h circuits for vhf 
radio. 

Fig 9 shows the Plesscy SL402A o r SL403A connected in 
basic power amplifier circuits. with and without lone control 
nl!tworks. 

OSCILLATORS 
The temperature coefficients of ic resis1ors and o ther compo­
nents preclude the use of monolithic circuits for stable LC 
oscillator applications. le oscillators based on digital 
frequency synthesis arc in vogue, when stability is provided 
by quartz c rystal oscillators. 

Most of the wideband ic amplifier circuits are usable as 
osdllators. Fig 10 shows the Motorola MC I 550G as a SM Hz 
LC oscillator, but i1s poor temperature stability would not 
normally be tolerated. Fig 11 shows a 50-1 OOM Hz. overtone 
crystal oscillator based on the Moioro la MCI023- a digital 
ic. 

For digital frequency synthesisers:. the most economic 
logic circuits are the transistor-transistor logic (TTL) 7400 
series, pioneered by Texas Jnstruments. Full decade counters 
are available in a single package (7490), as well as combined 
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Fig 9. The Plessey Sl402A/Sl403A audio power amplifiers In 
(a) a basic circuit and (b) a versatile circuit with tone control 
networks. (c) showsXthe response of the tone control circuit 
with potentlometel'$'at maximum and' mlnlmum values. The 
tOOk n preset potentiometers are used[tofadjusl the amplifier 
quiescent de output.voltage to equal. half .the supply voltage 
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Fig to. (a) The Motorola MCtSSO as a SM Hz LC osci llator. The 
high temperature dependence of the oscillation frequency 

Is shown In (b) 

x 

Fig tt . The Motorola MC1023 emitter-coupled logic circuit 
used as a stable 50-tOOMHz overtone crystal oscillator 

decoders and Nixie tube drivers (7441). The maximum 
counting speed for TIL is about 20MHz, but Motorola's 
cmiucr-coupled logic (MECL JT) will function up to 120 
MHz. 

An interesting development would be the use of ic rf 
amplifiers with age facilities as dip oscillators. rn many 
cases the low impedance age line, used for oscilla tor ampli· 
tude control, is suitable for driving a meter directly, and 
absorption of oscillator energy by an external tuned circuit 
would be clearly indicated. 
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Table 5. Voltage Regulators 

Type Plot llm VI Vo Vl·o(mln) Vn T emp. Line 
Coeltt. Roo.1 

(W) (mA) (V) (V) (V) (Y,/, C) CY.IV) 

Fn.irchlld tLA723C } 0·8 150 9 ·!>-40 2-37 3 2·514V 0 ·003 O·OI 
SGS(UK)11A723C 
Motorola MCt460G-a 1·81 250 9-20 2·5-17 2· 1 150!LV 0 ·002 0 ·003 

Nat Semi LM300 0·3 20 II-JO 2-20 3 0·002% 0·3 0 ·05 
Trnnsltron TVR2002V 0·8 200 8 ·5-30 3-27-5 2·5 <01<V 0·003 O·Ol! 

Notes: ' Caso tomp. 25QC • .1 Chonoo In Vo lor tV chnnoo In VI. 1 MC1460R hn.s hlghcr powcrrallng. 
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Fig 12. (a) T he Motorola MC1460G with an MJE3055 (13s 9d) 
pass transistor as a SA+ SV stabilized power supply . The out· 
put voltage is determined by R1. (b) The National S emi· 
conductor L M300 as a basic variable stabilized supply. The 
feedback sense voltage at pin 6 is 1·8V. (c) the LM300 in a 2A 
circuit with pass t ransistor and foldback current l imiting. 

Output Is + 10V 
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short·clrcult current ltniltlno. 
SA It. with eJl.l pats trnns ls lor. 

VOLTAGE 
REGULATORS 
Because or the complexity of 
current integrated circuits, it is 
often important to provide 
systems with well-regulated 
supplies. Voltage regulator 1cs 
are available which reduce ripple 
and changes in supply voltage due 
to load and line variations down 
to the IOOµV level. Because of the 
limited power handling capabili· 
ties of most ic packages, regu­
lators will normally provide load 
currents up to only JOOmA or so. 
However, a single "pass" transi· 
stor can be used to increase 
current capability up to IOA or 
more. 

Apart from operating in con· 
veotiooal positive or negative 
supplies, several circuits are suita· 
ble for switching-type regulators. 
All types include current-limiting 
for short-ci.rcuit proteclion; some 
go further and provide "fold· 
back" current limiting, which 
reduces device dissipation under 
short-circuit conditions. 

Fig 12 shows the Motorola 
MCJ460 in a 5A circuit with 
external "pass" transistor, and the 
LM300 by National Semicon­
ductor in a basic circuit and a 2A 
circuit with "fold-back" current 
limiting. 
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AGC GENERATORS 
Plessey offer IWO interesting drcuits. the principles o r which 
have been discussed earlier [I J. The S L620C age generator is 
for u~c with theSL630C 111icrophonca111plifier forcompressor 
func11ons, and the SL62 1C with the series or rf a nd i.f. 
amplifiers in receivers. Fig 13 shows the SL620C and SL630C 
used toge1her, and Fig 14 the block diagram of a complete 
communicatio ns receiver using the SL621C for overall age 
control. 

Both age generators use complex circuits to provide 
separate fast and slow age detectors, with a special hang 
circuit which will follow slow variations in signal strength. 
but which ignores signal transients and noise pulses. and 
"remembers .. the pre-transient age level. Both 1cs are priced 
at 36s 3d. 

A few of the co1111>lcx i.f. amplifier circuits described 
earlier include a single age detector with fast auack and slow 
release characteristic.,. 

SPECIAL COMPLEX FUNCTIONS 
Several linear 1cs arc available which a re no t readily classi­
tied into the previous groups. but which will be o r interest 
to the specialist amateur. 

Fig 14. The Plessey S L62t age generator controlling the over· 
all gain of a communications receiver based on the SL600 
series Integrated circuits. C1, C2 and C3 determine the age 

time constants 
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SL620 
6 

Cl 
50 
tJF 

Fig 13. The Ptes.sey SL630 
microphone/ headphone amp­
lifier and S L620 age generator 
interconnected to form an ad· 
vanced speech compressor 
circuit fo r communications 

appl ications 

Mo to ro la and Fairchild offer chroma demodulators for 
colo ur tv (NTSC or PAL systems) under codes MCl325 
(34s 3d) and /"A 737E (38s 2d). respeclively. The Plessey 
SL435B has similar c haracteristics. Fo r broadcast fm stereo 
transmissio ns. Motorola offer ic multiplex demodulators 
which derive left-and right-hand cl1annels from thccomposite 
signal. Channel separatio n is 30-42dB, and a utomatic 
stereo/mono switching is provided with an indicator lamp 
driver. The MC1304Pcosts 65s 6d, and the MC1305P (64s 3d) 
permits the use of an external channel separation control. 
Also for broadcast receivers, Motorola market the MCl335P 
(36s 8d), a tuning indicator which drives a lamp circuit. 
Applications include fine tuning of fm radios and colour tv 
sets. 

The RCA CA3044 (24s) consists of a wideband amplifier 
and phase sensitive detecto r for automatic frequency control 
applications. It is suitable for use in synthesizer phase-Jock 
loops. The companion CA3034 has been withdrawn. 

The GE PA424 (45s) is a ··zero voltage .. triac controller. It 
is designed to pulse the gate of a triac at the point of zero 
voltage, thereby eliminating rf interference. It is suitable for 
direct ac line Ol)eratio n. 

Several manufacturers offer dual wideband or operational 
amplifiers in a single package. The RCA CA3035 (24s 6d) 
houses three wideband amplifiers. with a cascaded gain of 
I 29dB at 40kHz. I kHz noise figure is 6dB. The RCA CA3048 
(40s 9d) contains four independent d ifferential amplifiers, 
each with a 58dB voltage gain, 90k.0 input resistance. and 
2d8 lkHz no ise figure. Bandwidth is 300k Hz. and channel 
separatio n 45d B. 

The Texas SNX J304 opto-clectronic pulse amplifier 
consists o f a gallium arsenide light emiucr optically coupled 
to an integrated si licon photo-detector and amplifier. 
Applications include the transmission of signals from one 
unit to another where circulating currents prevent 1he inter­
connectio n of earth rails. 

OPERATIONAL AMPLIFIERS 
The ideal operational amplifier has inlinite gain. bandwidth 
a nd input impedance. and zero output impedance. If these 
conditions are approximated to, it becomes possible to 
design a wide variety of c ircuits whose characteristics depend 
o nly on external components or ne tworks. and not at all on 
the parameters of the o p amp itself. Applications include 
pn .. "Cision adders. subtrac tors, intcgrntors. differentiators. 
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Table 6. Operational Amplifiers 

Typo Vs A vol Bol RI Ro V lo l b 

CV) (dB) (Hd (!l) (\I) (mV) <µ A) 

Fairchild µ.A 709C + 1s. - 1s 92 2SQk !SQ 0•3 
Faicchild µ.A 741 C .J..._15, -15 100 IM 0·2 
G.E. PA223 ~ 12,-12 76 SOOk 2MS 100 0·08 
G.E. PA238 +6,--6 16 5QOk 3Sk 100 2 
Motorola MC1433G -1-15, - 15 96 600k 100 
Molorotn MC14J.9G 100 
Molorla MCl709CG ~ 15, - 15 92 2SQk ISO 2 
Motorola. MC1712CG + 12,-6 70 35k 200 1·5 
MotorolaMC1741CG t 15,-15 100 
Muilo'd T AA812 I \5,-15 102 SOOk 
Nat Semi LM302 t 15, - 15 0 I Ok 1M 0·8 15 0·03 

Nat Semi LM307 "' 15, - 15 82 SQOk 7-5 0·25 

Nat Semi LM308 J.- 15,-15 110 30 <OM 300 0·0015 

Nat Seml LM709C + 15, - 15 92 20k 50k 150 7-5 1-S 
Philco-Ford + 15. - 15 92 2SQk 150 2 0·3 
PA77~9 

Plossey Sl101 B -t- 12,-12 70 500k 100k 100 s• ,, 
Plessey Sl701C • 12. - 12 70 SOOk 100k 100 20' 31 
RCA CA3029 6. --6 60 300k 20k 160 0•9 2•5 
RCA CA3030 1 12. - 12 70 320k 7k8 92 1·37 9·6 
RCACA3033 1 12, - 12 90 IMS 2·6 0 •08 
Taus SN?511N 70 3M Sk 800 1 10 
Transitron I 15. - 15 92 !Ok 250k ! SQ 2 0·3 

TOA2709V 
Transltron 106 10 1M 0•2 

TOA2741V 
Tnrni;ltron 92 10M ISO 0·01 

TOA7709V 

Notes: J M nxlmurnvalues. 

active filters, logarithmic amplifiers, wide range detectors a nd 
voltage followers. 

Fig 15 shows the basic op amp principle. using a feedback 
resistor R r and an input resistor R1 (in general these com­
ponents will be complex networks with impedances Z r and 
Z1). If the gain of the op amp in infinite. the signal voltage at 
its input muse be zero. Therefore, the input terminals are al 
'"virtual earth." potential, and the input current is given 
simply by: 

11 (I) 

As the input impedance or 1he op amp is infinite, a ll or the 
input current must pass through R r. Thus the voltage across 
R r, which is the output voltage, is given by: 

V,-, = 11. Rr 

But I; - Vi/R1, therefore, 

(2) 

• (J) 

which is independent of any op amp characteriscics. If Rr is 
IOOkQ and R; JOkO, it follows that the overall circuit gain 
is 10, and 1ha1 the input impedance is IOkf.!. Note that if V1 
is positive, V., is negative. 

In practice. the best op amp parameters achievable at 
present a re an input impedance of IOM.0. a gain or 200,000. 
and an output impedance of IOQ. In Table 6 a selection of 
low cost op amps in ic form is given. Note that in data 
sheets some characteristics are given for the "open loop" 
case (no feedback compo nents connected). and some for 
specific ''closo.:d loop" cases. 
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llo Vom CMR•i Vcmm Ripple Cos1 
Roi. Remark5 

(fLA> (V) (dB> (V) (d B) (• d) 

O· I 90 :l 10 90 21• 
0·03 ± 14 90 i: l3 49s 4d 
0·008 ± 10 100 J 3 155s ShcrH;ircuh protecte d. 

±s 90 .t-1•5 70s Shor-l·Circull p1otectcd. 
1 12 100 J..9 25s 
1 1' 110 23s2d 
1 14 90 l 10 25• Equiv t• A709C. 
± 5-3 g5 ± 0·5 25s Equiv IJ.A702C 
1 13 90 43S8d Equiv 1.1.A741C 

90 Equiv 11.A741C 
1 10 1 10 60 45$ Vollaoc lollowo• on amp. AY 

0·9985--1 ·0000. lotornally corn-
pcnsolod ond sharl-clrcull pro-
1cc1ed. Slngle-cnd~d Input. 

0·05 GOG lnternallycomponsnled .ind shott· 
d rcul1 protvctod. 

0·0002 1 14 100 .L 14 96 Shorl·Cfr<:ult ptot~cled. Wide 

0·5 
0·1 

0•31 

1·81 

0•3 
0·5 

0·6 
0·1 

0·03 

0·002 

Vs ranoa: ±2 10 :L tSV. D rain 
current only 300iA.A. Ver"J hloh RI. 

± 1• 90 :t8 90 26s Equiv µA709C 
± 14 90 ± 10 30s3d E<1urv l.(.A709C 

L<-3 80 70 36s 6d 
1. .. 3 so 70 17s 9d 
f-3·3 g4 I O·S 17s6d NF 8·3<-IB for Vs I ij. --0 

J.. 14 103 .L0·7 27s 6d NFl l dBlorVs l 12. - 12 
t 10 100 50s6d 
L2·5 95 1-2-6 65s 
_l 1' 90 1. 10 90 23s !Od EQUl'I [J.A 709C 

J 14 !IO ± 13 90 49s Eciulv 11.A 74tC 

:t 14 90 J. 10 90 1925 Vcr"J h igh RI. 

Normally op amp input biasing circuits arc based at zero 
voflage, but a current (111) must be provided. With a differen­
tial input the two input currents will not be exactly equal. so 
an input offset current (110) is a lso specified. Furthermore 
there will be slight differences in the input bias voltage, 
specified in terms of a n offse1 vol tage (V10). Most op amps 
require both positive and negative supplies. 

Differential amplifiers usually have their inputs marked + 
and - . These correspond 10 non-inverting input (output 
voltage in phase with input voltage) and inverting input 
(output voltage in anti-phase to input voltage). respectively. 
In circuits using feedback componencs it is important that 
the correct input terminal is used, so that positive or nega­
tive feedback is created. as desired. 

Rt 

OPERATIONAL 
AMPLIFIER 

Fig 15. B asi c operation al amplifier configu ration. Gain is 
determined by R1 an d Rr rath er than th e c haracteristics of the 

op amp ilsetf (see text) 

Application of op amps 
With frequency selective feedback networks. op amps make 
up the ~roup 11f ..:ircuits 1-nown a:; ac 1ivo.; li11crs. Thc,~c may be 

233 



I,, 

OUTPUT 

SIGNAL 
INPUT 

~ 2·2K 

-12V 

Fig 16. The Plessey SL701C in an active RC filter circuit 
providing a sharp response In the audio range. For a centre• 
frequency of 1kHz, R = 6·8k0 and C = 0·0221J.f . The various 
frequency determining components should be accurately 

matched 

of the simple low-pass or high-pass type, but high perfor­
mance band-pass or band-stop responses are a lso realizable. 
Fig 16 shows an af filter for cw reception, based on a twin-tee 
filter in pl;i.ce of Rr. Note that the twin-tee filter a,lone is a 
rejector type, but the feedback arrangement inverts its 
response to provide a very sharp peak centred on I kHz. With 
accurate component matching, the bandwidth is 6Hz. 

Automatic response plotting 
Plotting filter responses point-by-point during alignment 
procedures is a tedious business, but integrated circuit op 
amps have made it practical to display automatically swept 
filter responses with decibel scales on an oscilloscope. 
Problems associated with this are designing a detector and 
logarithmic compressor witha wide dynamic range(60-80dB). 
The dynamic range of a conventional diode detector is 
limited at the lower end by its fo rward voltage drop, and at 

+12V 

RI 
Vi N 0-"'llAOIVK'-<1,._-+-0--i 

03 

R3 -...._, ' ·--: 
IOK 

J,•,•.,.-r-ovouT 
1oon ""' (+) 
02 T 

* 

Fig 17. The SGS (UK) 1J.A702 op amp in a wide-range detector 
circuit. The CR network at pin 6 Is for stabilization, and diode 
0 3 prevents "hang-up". T he diodes are small s ilicon junction 
types. The voltages of the Junctions of D1/ R2 and D2/ R3 are 

Vo v .,, respectively 
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+ ISV 

375K 

l e 2N2218 
SK 

':' 
S!'l 

V1N 
RI 

IOOK 

30K 

-ISV 

Fig 18. The Motorola MC1533 used as a de logarithmic con· 
verter. The RC network between pins 9 and 10, the capacitor 
between pins 3 and 5, and the capacitor across the 2N2218 
transistor are for stabilization. Input offset current and offset 

voltage adjustments are provided 

the higher end by breakdown. By using an op amp as shown 
in Fig 17 the lower limit is avoided. 

Jf the incoming signal is positive, 1he output of the op amp 
goes negat ive, DI conducts, and from equation (3), 

R .. 
V, = - Vr.R; 

Similarly, if Y1 is negative, D, conducts and 

y .. = - V1 R" 
u 'R1 

IOV 

IV 

O•IV 
.... 
; 
~ IOmV 
,_ 
:> ... 
"' l mV 

O·lmV 

OFFSET CURRENT 
TOO LOW OR 
OFFSET VOLTAGE 
TOO NEGATIVE 

\,, 
,,-' I OFFSH CURRENT TOO 

,,.,, I '-._ HIGH 01\ OFFSET ,,,, I VOLTAGE TOO POSITIVE 

I 
I 

--1opv--;-.--.--..-.-.-.-,.--.,--, 
260 340 420 500 580 

300 380 460 540 
OUTPUT VOLTAGE (mV) 

Fig 19. Performance of the logarithmic converter of fig 18, 
showing the effect of over-compensating th e input circuit 
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Table 7. Transistor Arrays 

Typo Circuit BVct " hie Vlo llo NF 
(aee Fig22:) (VJ (MH•J (mV) (1iA) (dB) 

PleueySl3018 A(2) 12 25-250 12 
PloueySL3038 A(3) 12 25-250 12 
Pleue, Sl.3058 8(2) 12 t500' 7 0•6 
Pleue~ Sl.3548 A(4) 12 25-250 12 
PletHY SL.3045 A(3) &C(1) 15 300 40 5 2 
RCACA3046 A(3)&C(I) 15 550 100 0·45 0·3 3·21 

RCACA3049 0(2) 15 1300 •·&' 
RCACA3051 E121 15 600 1·5 0·007 

Nolos:' For each Darlin CJ Ion onlr. 1 A l I ~H) . a Al 200MHz. 

The op amp automatically makes good the forward voltage 
drop of the diodes. so the circuit can be used to rectify very 
small signals (about IOmV peak). The upper limit of the 
rectified output is set by the available output voltage swing 
from the op amp, typically ± IOV. This corresponds to a 
dynamic range of 60dB. Peak detection may be achieved by 
adding a simple RC smoothing circuit, shown dolled. T he 
dynamic range of the detector can be increased a further 
20 or 40dB by providing input offset compensation. 

Motorola application note AN- 261 describes a de log­
arithmic compressor with a 1 IOdB range suitable for pro­
cessing the detector output (Fig 18). Although the op amp 
specified is the MCl533 ( I 16s 8d), the MCl433G (25s) with 
reduced temperature capabilities should be equally suitable. 
The 2N2218 transistor (6s I Id) is a diffused base type, chosen 
for its good logarithmic properties. 

The operation of the circuit depends on the logaritlunic 
relationship between the current flowing into the collector 
and the base-emitter voltage, which holds good over 8 or IO 
decades of current [3]. The output voltage is given by 

Youl = 0·06 log10 Vin + K 

where K is a constant depending on R1 and some transistor 
parameters. With the values given K = 0·450. 

Input offset adjustments are essential, and should be 
carried out with a 500k!l resistor in place of the 2N2218. 
The ratio Yout/Y1n should equal five over the range of input 
voltages to be used. The performance of the logarithmic 
compressor is shown in Fig 19, which also indicates the 
effect of incorrect offset adjustments. A suitable experimental 

TIMEBASE OUTPUT Y INPUT 

OSCILLOSCOPE (DC) 

Ap am 
(dB) <mu> 

23 10 
(200) 

Coat 
Cod) 

9• 
1614d 
32s6d 
S6s -4d 
16• 
16s3d 
32s 

26s9d 

Remark• 

Uaotul up to 120MHz. Wide opere11no current range. 
UIOfut to 200MHl. W 1de reno• ot appllcallon1 (see to.:t). 

For duet amplifiers or Schmi tt Hloocrt, or doublc­
bnlancod mlx.er1/detectors. 

set-up for examining an i.f. amplifier response is shown in 
Fig20. 

Stabilization and protection of op amps 
Although som~ ic op amps are internally compensated, 
most types require a small number of external components to 
prevent high frequency instability. For many applications it 
is sufficient to add a single compensation capacitor- recom­
mended values are given on data sheets- and a good disc­
ceramic bypass capacitor from each supply line to earth. 
Both should be mounted close to the ic package. Without 
these simple precautions, instability is almost a certainty in 
view of the high gains associated wi th op amps and the 
high fT of the ic transistors (of1en over !GHz). 

Integrated circuits are moderately sensitive 10 excessive 
supply voltages and input voltages, and to output short 
circuiting. While supply voltages should not nom1ally cause 
trouble, it is sometimes worthwhile protecting an ic against 
the latter two points. Fig 21 shows methods of achieving this 
protection. 

::rrt>-~ 
(a) (b) 

Fig 21. Protection circuits for op amps: (a) input overload 
protection: and (b) output short-circuit protection 

AMPLIFIER 
UNDER TEST 

OPERATIONAL 
AMPLIFIER 
DETECTOR 

LOGARITHMIC 
COMPRESSOR 

Fig 20. Experimental set-up sug­
gested for automatic p lotting of 
fllter oramplifler response curves, 
using the sweep output of an os­
cilloscope to modulate the oscill­
ator frequency with a variable­
capacity diode. Several modern 
oscilloscopes have timebase out­
put voltages sweeping between 
0 and• + 25V (Cossor CDUt 10, 

S olartron CD1400, etc) 
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~~· 
(;:i) (h) ( r l 

(d) (e) 

Fig 22. Circuit configurations used to make up the transistor 
arrays describ ed in T able 7: (a) single isolated transistors: 
(b) Darlington pair ; (c) differential pair: (d) d ifferential pair 
w ith tai l transistor: (e) differential pair with tail transistor and 

Darling ton inputs 

TRANSISTOR ARRAYS 
Integrated circuits arc available which contain arrays o f 
matched transistors. dther isolated from each other o r 
interconnected io form differential or Darlington configura­
tions (Fig 22). Table 7 lists some o r the types available. 

The main advantage o f transistor arrays is ihat one 
achieves maximum circuit design nexibility while maintain­
ing the benefits of monolithic matching. It introduces the 
possibility of special high-performance balanced circuits, such 
a~ double-balanced mixers for receiver front-ends. 

The ncxibility o r the arrays is well illustrated by the RCA 
CA3049, which is recommended for service as a vhf amplifier, 
mixer or oscillator. i.f. amplifiers. product detector, double­
balanccd mixer or demodulator. balanced quadrature 
detector. cascade limiter for fm, synchro nous detector, 
wideband push-pull amplifier. and so o n. 

It is probable that circuits like the CA3049 will soon 
provide hf mixers with cross-modulation and noise per­
formance approaching that o f the RCA 7360 valve. At 
present no semiconductor device can compete with the 7360. 

Low-cost arrays of mosfcts are also available. particularly 
from Plessey. Most types are intended for mos logic applica­
tions. but are suitable for some linear applieaiions. The 
MT102 matched pair costs 10$ 9d. 

Surplus integrated circuits 
During the last year two firms have offered reject integrated 
circuits l'or truly nominal prices. Although one does not get 
anything for nothing in this world. there is always a tempta­
tio n to buy a small sample of these bargains and try your 
luck. It is not feasible to carry o ut .:xhaustive tests on th.:sc 
device.~ to discover where they fall o ut of line with the manu­
facturers' specification. but simple go/ no-go tests arc often 
adeQU\llC for amateur purposes. 

The first sample was a collection of TTL digital circuits 
which appear to be of Texas Instruments o rigin. At 4s each. 
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List of symbols used 
Parameters are referred to by typical values in the tables, unless 
otherwise indicated below. 

AGCR 
AMR<J 
AP 
A1· 
A1''"· 
B 
Bc11, 
sv ... 
CMR•I 
ose .. 
f'r 
o-
Q1u 
h PV. 
11. 
11 .. 
li.>1 
IMO 
NF 
p .. 
P 1'1\T 
Rt 
R1 
R1e 
R1, 
R1. 
R .. 
s 
SNR 
THO 
Vi ·l1\I 
v ..• 
V1 
Vrc. 
Vt.~· (mil'1~ 
V 1.irrr1 
Vu 
v .. 
VO)I 

v. 
v •• 
XML 

Automatic gain control range. 
a.m. rejection. 
power gain". 
voltage gain'. 
open-loop voltage gain. 
bandwidth (3dB). 
open-loop bandwidth. 
min collector-emitter break-down voltage. 
common-mode rejection. 
double-sideband output. 
gain-bandwidth product o f individu:il transistors. 
conversion conductance. 
mutual conductance. 
d.c. current gain of individual transistors at le - 1 mA 
Input bias current. 
input offset current. 
maximum load current. 
intermodulation distortion. 
noise figure•. 
minimum output power. 
maximum device dissipation. 
feedback resistor. 
Input resistance or resistor. 
input resistance (carrier Input). 
Input resistance (signal input). 
load resistance. 
output resistance. 
sensitivity for full output (al power amps) or for 
limiting (Im i.f. amps). 
signal/noise ratio. 
total harmonic distortion. 
maximum common-mode in1iut voltage. 
carrier suppression. 
Input voltage. 
Input offset voltage. 
minimum input-output voltage differential. 
maximum Input signal voltage. 
noise voltage. 
output voltage. 
maximum output voltage swing. 
test supply voltage. 
signal suppression. 
signal level for 1 per cent cross-modulation. 

• Test frequency may be given In tables, In parenthesis. 

these included gates. nip-Aops and decade counters. About 
60 per cent were usable provided o ne accepted the odd gate 
with a disabled input, or a CClunter with no reset facilities. 
Unfortunately supplies from the firm dried up in a matter or 
days. 

The second sample was from a wide range of devices 
currently offered by J. Birkett of Linco ln, which appear to 
be mainly Plcssey types. The "de to I 5M Hz amplifiers" were 
all good. as were 60 per cent of the Sl630 microphone 
amplifiers, provided the supply rail was held below RV, and 
only one input was required. 

Prices of new integrated circuits continue to fall. and in a 
few years· time manufacturers will be undercutting the 
surplus dealers. T oday it is rumoured that some manu­
facturers make more money o ut of rejccts)han good:dcvices! 

Conclusions 
This review has attempted to show the variety of ic devices 
currently avai lable, and their great flexibility in circuit 
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design. Corrcspondem:c from manufacturers has indkatcd 
that several new circuits will be appearing on the market very 
shortly, with an even higher degree of design complexity. 
This is typil.:al of the dynamic semico nducto r industry. 

Although many distributors arc keen to supply amateurs 
with small quantities of integrated circ uits, they would 
prol,ably not take too kindly to being inundated with 
indiscriminate requests for literature. With the information 
presented in the tables. it should be possible to make 
selective appl ica tions for data, wi th a reasonable chance of 
these being backed up by small o rders. 

It is hoped tha t the survey will encourage more amateurs 
to adopt state-of-the-art techniques. Integrated circuits arc 
cheap and offer excellent value for money. 

To those who arc still building valved equipment. a 
warning that it will not be Jong before the transistor is out o f 
date too. 
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OBITUARIES 

Tony N. W . Willis, ex VS6FS, 9J2NW, and 
Anne Willis 
It Is with deepest re;iret that we report the untimely passing ol Mr 
Tony Willis, ex VS6FS, and his young wife, Anne. The tragic news 
was passed to us In Hong Kong. via ham radio from ZL. that Tony 
and his xyl were both killed In a motor accident In Kampala, Uganda, 
on 23 February 1970. 

Tony obtained his amateur licence in New Zealand in 19H as 
ZL3GI. After completing his studies he joined the international staff 
of the Shell Petroleum Co Ltd In 1955 and, during his first assign­
ment In Africa, he operated ZD2NWW and ZD1 NWW. After two 
years of silence while In Indonesia. he was 1>osted to Aden where 
he operated VS9ANW, and on transfer to Port Sudan he activated 
S T2AZ. During a spell at Shell headquarters In London he obtained 
G3TKY. 

He was transferred to Hong Kong in late 1965, and as VS6FS he 
had his most active period and made many friends not only over the 
air but also through his work for HARTS. serving as secretary until 
his departure late In 1967. Tony was a fine example of the true ham 
spiril, always available to lend a hand, to give advice or 10 encourn;:ic 
a newcomer. His hospllallty in his home on Ml Kellett was leJendary. 

In early 1968, Tony was posted to Ndola, Zambia, where he oper­
ated as 9J2NW and maintained contact with his many f riends all 
over \he world through numerous skeds. It was In Zambia that Tony 
met Annie, who became his beloved wife In February 1969. After a 
honeymoon round-the-world trip. during which they also visited 
Hong Kong. they both went to Kampala where Tony became 
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Table 8. List of distributors of integrated circuits 
Firms marked • have expressed willingness to supply smal l 
quantities to amateurs, or have been recommended by manufac­
turers on the same grounds. In addition to the companies listed, 
several retail firms advertising in the rad io press handle Integrated 
circuits, although prices are often higher than in the Tables. 

'Farnell Electronic Components Ltd. CMal Road, Leeds LS12 
2TU 

A . M. Lock & Co Lid, Peet Street, Cheddcrton. Oldham, Lanes. 
(Motorola). 

•Athena Semiconductor Marketing Co Lid, 140 High Si reel, Egham, 
Surrey. (National Semiconductor). 

Celdls Ltd, 37/39 Loverock Road. Reading, Berks. (Transitron). 
•e1comatic Limited. Kirktonfield Road, Neilston, Glasgow. (Moto· 

rola.) 
GOS Sales Ltd, St. Michaelmas House, Sall Hi ll, Balh Road. 

Slough. Bucks. (Transit ron.) 
t 'Jermyn Industries, Vestry Estate, Sevenoaks, Ken t. (Motorola, 

GE.) 
Macro-Marketing Ltd, 390/394 Bath Road, Slough, Bucks. (Fair­

child.) 
Quarndon Electronics Ltd, Slack Lane, Derby. (SGS (UK). T exas, 

Sprague.) 
Rastra Electronics Limited, 275 King Street, Hammersmith, 

London W6. (National Semiconductor. Some Mullard, GE and 
Philco-Ford.) 

Roberts Electronics Limited, Hermitage Road. Hltchln, Herts. 
(RCA.) 

•sos Limited, Hillsea Industrial Estate. Hlllsea, Portsmouth. 
(Plessey.) 

Semlcomps Limi ted, Station Wharf, Alperion, Wembley, Middx. 
(Motorola.) 

•semlcomps Limited, The Square, Kelso. Roxburghshlre. (RCA.) 
'Sinclai r Radionics Limited, 22 Newmarket Road, Cambr'dge. 

(Sinclair.) 
t Add 2s (id pusta~\: ;rnd pack.in"- on cud1 dr<lcr. 

operations manager with Uganda Shell. He was a member of RSEA 
and was awaiting the issue of a 5X5 ca ll . 

II Is Impossible to express in words the loss of Annie, who was 
such a good wife to Tony, and the loss of Tony, who was not only 
one of the finest hams but also a real fr iend lo so many. 

H.A. 

Mrs Mary I. Shaw, AMlnstE, G30MM 
It is with sorrow that we report the death of Mrs Mary Shaw, G30MM, 
on 15 February 1970 alter a protracted illness courageously borne. 

Mary was well known in W est Yorkshire radio circles and was a 
founder member of the Norlhein Heights Amateur Radio Society, 
being assi>tant secretary for a number of years. In addi tion to being 
a keen top band operator, she was always willing to devote time 
and energy In furthering the cause of amateur radio such as 
club demonstration and JOTA stations. 

Her other wide range of Interests Included philately and a love of 
the outdoors, and as an ardent rock climber she was a volunteer 
member of the Northern Rescue Organization. She wi ll be missed 
by many sections of the community. 

A.R. 

Victor Walker, G8BL 
W e record with deep regret the death of Victor Walker. GBBL. 
Licensed In the 'thirties, Victor was active on all bands. Including 
70 and 144MHz. Sturdy and uncompromising, his ready repartee was 
well-known In Yorkshire. 

In 1947, realising that amateur radio wns a joy to be spread. 
Victor Invited local enthusiasts lo Join him, and so the Spen Valley 
Amateur Radio Society was formed with Vic as the first chairman, 
a position he held untll 111-health forced him to resign. His service to 
the SVARS was recognized in later years when he was elected the 
one and only life member ol the society. He will be missed. 

N.P. 
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TECHNICAL TOPICS 
A monthly feature by PAT HAWKER, GIVA 

EVER since the mid-·thirties there has been a contfouing 
debate on whether the amateur should eschew factory­

built equipments and build all his or her own gear. Before 
then, of course, the argument could hardly arise since only 
a bare minimum of complete amateur equipment could be 
purchased-though even in the earliest days it was no t 
unknown for some amateurs to have at least some of their 
equipment built for them by others. 

During the 'sixties the fully home-designed a nd home-built 
station was used by only a small mino rity of amateors­
even the const ruct ion-minded vhf/uhf enthusiasts were 
usually prepared to utilize factory-bui lt hf receivers behind 
their converters. Perhaps the final tip to the scales came with 
the development of ssb transmitters and transceivers, and the 
packaged kits from which the amateur may assemble his 
own units but opts out of any responsibility for design. 

Now it would be patently absurd to suggest that every 
amateur should always design and build all his own equip­
ment. Where would it stop? Would we turn the clock back 
to the days when (I am told) amateurs constructed their own 
variable capacitors. wound all their own transformers. 
constructed electrolytic rectifiers and even their own grid 
leaks? T he amateur with factory-built equipment may 
equally be technically and experimentally minded; interested 
in coast ructing some specia l sectio ns of his sta tio n, his aeria ls 
or in propagation. 

And yet ... most o f us regret the widespread over­
shadowing of home-construction. Some degree of home­
brewing seems inherent in the concept of amateur radio. The 
purchase and operation of plug-in appliances can seldom 
contribute much to the advancement of the art and science 
of radio communication unless somewhere along che line 
such action has ac least been preceded by a spell o f home­
construction or extensive modification of surplus gear. In 
other words an essential part of the self-tra ining and cechnical 
investigatio ns aspects of amateur radio consis1s of finding out 
how things work by making chem work. There is a big 
difference between underscanding the theory of radio and 
actually ironing out the bugs of a piece of apparatus. One is 
tempted to suggest that one form of incentive licensing 
might be to limit every amateur initially to bands a nd modes 
for which he has successfully built a rig- although after­
wards leaving him the cho ice of building o r buying. 

Certainly. it has always been accepted by groups a nd 
societies that do-it-yourself is an important part of the 
amateur scene. Even if. as the years go by, we spend less time 
reading the articles at the front of the journals and skip to 
the topical items, the contest results, the society activities 
and the ads! 

Can anything be done to increase interest in home-con­
struction? 
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Al Bry, W2MEL, (whose call must appear in innumer­
able British logs) believes that there is. He notes the effective­
ness of the more responsible operating certificates and 
awards which have a substa ntial inOuence in detem1ining 
the interests and activities of the newer generations of 
amateurs, and he considers that operating awards recognize 
and encourage many types of achievement and establish 
what is fashionable in our hobby. 

He wonders whether there is not an ethical responsibility 
for amateur societies to address in similar manner the 
technical investigations function of the amateur service. 
Why not similarly recognize the embryo equipment builder? 
In concentrating on operating awards, the societies could 
be compared to a sports organization which seeks to build 
up a first-rate track team by awarding trophies only for the 
swimming events. 

Before dismissing the idea of technical awards as im­
practicable, it is worth no ting tha t W2MEL's ideas arc 
backed by his four years' experience of the " World Insti tute 
of Home Brewers'', of which he is secretary. He considers 
that WIHB, which is dedicated to the preservation of the 
cxper imenral amateur radio conccpc, has proved beyond 
question that technical awards arc feasible. WIHB issues 
certificates of merit bestowing membership to amateurs 
using entire ly home-built stations. 

It could be argued that the RSGB a nd many local societies 
a lready encourage home construction by sponsoring exhibi­
tion awards for home-constructed gear- but this is rather 
like saying that because societies run contests there is no 
need for proficiency awards. W2M EL (RD Nr 6. Wappingers 
Falls, New York, 12590) is prepared to supply any society 
with information on the experiences of WI HB in sponsoring 
technical awards. 

W hi le some of us may feel tha t home-co nstruction is one 
of those things which should idea lly be pursued for its own 
intrinsic interest rather than for the collection ohva!lpapcr. 
it is difficult not to agree with the logic of W2MEL's con­
tentions. His ideas deserve to be considered very carefully 
indeed. 

Home-built receivers 
A few years ago it seemed as if home-construction of com­
munications receivers was rapidly becoming a lost art- and 
it must be admitted that even in these days of modules and 
tuner units the building of a multi-band high-performance 
receiver is not to be tackled lightly. But there arc definite 
applications for receivers covering j ust one or two bands but 
with sufficient sta bility and ease of tuning to cope effectively 
with ssb. One approach is the homodync-but the superhet 
s till has a role. 
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Fig 1. The rf amplifier of 
PAOPRW's 3·5MHz ssb 
receiver showing use of 

fat/ bipolar cascade 
(Wireless World) 

---- -~----~----------~--~~-' 

A straightforward single-conversion receiver for 3·5MHz 
ssb/cw is described by W. B. de Ruyter. PAOPRW. in 
Wireless World, March 1970. using a type 31 cabinet and 
other parts. The use or bipolar transistors and fcts provides 
a receiver working from about 12V at 35mA. With a fre­
quency shift of only about 50Hz per volt, it can be run 
st raight from a car battery or mains unit. Both the rf ampli­
fier (needed to reduce image with the 470kHz i.f.) and the 
first i.f. stage arc based on an interesting combination of 
fet/bipolar devices in a cascode configuration: sec Fig L 
Provided care is taken. neutrali1.ation should be unnecessary. 

A more ambitious and rather more unorthodox approad1 
is taken by Jukka Vermasvuori. 01-12GF. in a very compact 
two-band (3·5 and 14M 1-17.) double-conversion receiver with 
separate 5 to 5·5M Hz vfo. The front end of this receiver 
(described in Radio-A111a1uih'i (No I 1970) )-Fig 2-com­
prises a double-tuned bandpass input followed immediately 
by a double-balanced mixer using four hot-carrier diodes 
(similar to the configuration used in the direct-conversion 
receiver reported in TT February 1969). The 9M l-lz i.f. starts 

r----------
1 
I 
I 
I 

I 
0.025~ 

VFO BUFFER 

with two BF245B fets in cascode and then an XF9B filter 
followed by two 3N 140 dual-gate mosfet stages. Two separate 
mixers (lo 475kHz) are incorporated. one with product 
detector and the other with envelope detector and amplified 
age. 

SIC electronic voltmeter 
Clive Wallis, G3CWV, passes along details of a useful 
electronic voltmeter built around the µA 709C semiconductor 
integrated circuit which is sometimes offered at around 
5s 6d (aEternatively, the SN72 709N dual in-line plastic 
device could be used- this is available from Texas Instruments 
for aboul. ISs 6d). I-le notes that most of the electronic 
voltmeter circuits described recently .have been based ou 
fets, on account of their high input impeda.nccs. He considers, 
however, that fets .have the following disadvantages: (I) 
1101 linear for large input swings, requiring the use of a 
constant current source to keep the gate-source voltage 
constant; (2) the output is always offset by a volt or so (gate 

1oon 

Fig 2. Balanced mixer and cascade first i.f. used in OH2GF's 3·5 and 14MHz receiver (Radlo-Amal60rl) 
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Fig 3. G3CWV's sic electron ic 
voltmeter. $2 corrects meter 
scale for diffe rent input de­
v ices, eg 1 terminals; 2 de 
probe; 3 ac probe. The values 
o f the high-s tability resistors 
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Range R1 R2 
SmV 100k 10M 

10m V 200k 10M 
SOmV 1M 10M 

100mV 2M 10M 
500m V 10M 10M 
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sv 
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sov 

10M 
10M 
10M 
10M 

SM 
1M 
SOOk 
100k 
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bias) rrom the input, and this voltage is not very stable with 
temperature unless the device is operated at its own zero 
temperature coefficient point: (3) most of the circuits require 
a sensitive met.er. 

He thus much prefors the use of a ,,.A 709C which has a 
voltage gain of 40,000, a few millivolts of offset and an 
input impedance of 400,000fl: it is satisfactorily stable with 
temperature and relatively insensitive to supply voltage 
changes. "By applying negative feedback the gain of the 
amplifier can be controlled over a wide range. 

The a rrangement which G3CWV uses is shown in Fig 3. 
The battery current is only 2 to 3mA. The input impedance 
is about 20Mn per volt up to 500mV, and IOMQ thereafter. 
The diodes DI and 0 2 protect the amplifier, while 03 and 
04 proicct lhc meter which can have a full scale deflection 
of up to I mA. RJ is selected 10 suit the meter and the input 
device. lt 1l1ay be necessary to experiment with the balancing 
control. o r possibly add an extra contro l for current balanc­
ing if particularly interested in the lowest 1~111ges or extend­
ing the range downwards. 

G3CWV also indicates tha1 impedances of IOOOMH are 
possible iJ a lower impedance voltmeter is preceded by an 

Fig 4. Use of an LM302 voltage follower integrated circu it to 
provide an extremely high I nput Impedance voltmeter 

240 

LM302 sic voltage follower: sec Fig 4. The LM302 is 
manuraciured by National Semiconductors Corporation 
and is available for about £2 5s from Athena Semiconductor 
Marketing Company. 140 High Street, Egham, Surrey. The 
gain of the device is approximately unity, the output im­
pedance about J!l and input better than IOOOMn. However, 
the LM302 is rather thirsty on power, requiring about 5mA 
at ± 15V. 

Positive and negative voltage supply 
Quite a number of the circuits involving sic devices require 
the use of both positive and negative voltages. Saul Ritterman 
in EleC1ro11ic Design ( 18 January 1970) shows a simple 
method of meeting this requirement with a single trans­
former winding. The idea is indeed so simple that many 
readers may consider it hardly de.serves reprinling- but it 
may save some head scratching: see Fig 5. The two zeners 
placed in series provilie the means or obtaining the two 
voltages; where unsymmetrical voltages arc required zencrs 
of different voltage ra tings can be used. The presence of the 
resistors means that the supply is safe from the effects of 
short-circuits. 

SOtJ F ~y IN758 

Fio S. S in o l e t ransformer winding used to provide positive and 
negative v o ltages for s i c and similar applications 
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Solid-state regulated supply 
The availabili1y of fairly high voltage silicon power transis­
tors and zeners makes il possible 10 build useful solid-slate 
regula1ed supplies al voltages which s till usuall>' 1end to be 
associated with thermionic regula tors. J. W. Herbert, 
ZL2BDB. in CQ (December 196()) discusses in detail the 
design considerations for such supplies and :1lso presents a 
complete design for a 250V supply which. it is claimed. will 
show only a barely disccrnablc twitch of a voltmeter when a 
200mA load is applied. Despite the use of a series stabilizer 
this unil can also be subjec ted 10 a temporary sho rt-circuit 
without qualms since the 180!'2 resistor limits the current 
to a safe value. If a 750mA fuse is incorporated in the 
mains input, the unil should cope with long term short­
circuits (alternatively the wauage rating of the resistor could 
be increased). 

IN3256 

:J 
7SOmA 

HT+2SOV 
REGULATED 

27K 

22K 

Fig 6. ZL2BDB's design for a 250V solid-state regulated power 
supply suitable for use between 0 and 200mA 

Fig 6 indicates that a straightforward circuit is used 
incorporating two RCA high-voltage transistors and a 
high-voltage zcner. All the resistors are IW unless oiherwisc 
indicated. 

ZL2BDB suggests that the only important constructional 
feature is that TR2 must be mounted on one side of the 
chassis wall using the insulators provided. together with 

a layer of silicon grease io improve thermal conductivity. A 
thick-walled aluminium chassis is preferable to ensure both 
mechanical strength and its effectiveness as a heat s ink. One 
of the many applications for such a supply would be to 
minimize voltage changes in transceivers in receive and 
transmit mode.~. 

Aerialite "Supreme" uhf array 
The requirements of uhf television have proved an encourage­
ment to aerial manufacturers to look again into ways of 
improving the performance of multi-channel aerials for usc 
in fringe or multi-path situations. Various uhf log-pcriodics. 
the J-Beam multi-beam and other configurations arc being 
seen on more and more roof tops (tO the satisfaction of those 
who suffer from tvi on the vhf iv transmissions). Various 
multi-directo r type arrays, in which the aim is 10 provide 
more than one a rray structure on a single boom, have a lso 
appeared on the Continent. 

The latest aerial o f th is genre to appear is the ocw Aerialite 
.. Supreme". Since lhe technical manager of this ti.rn1 is Alec 
Hodgkinson, G3LLJ. it seems likely that the dimensions 
will soon emerge for this type of array on 70cm. The aeriaJ, it 
should be stressed. is pro leeted by patents pending and 
registered designs. 

The basic aim of this array is io increase the capiure area 
so that a s ingle array can provide the charac1eristics of two 
stacked arrays (in practice a stacked Supreme is a lso being 
produced for extreme fringe areas). The array comprises 
two planar folded dipole elements positioned in front of the 
relatively large mesh reflector plate. The main novelty is the 
use of what arc described as triple folded directors, each 
having a total electrical length of about Ii-.\, in appearance 
rather like a squared-up S, fixed to the boom at the mid­
point of the S. The makers claim that this configuration of 
the directo rs not only increases gafo but a lso the total 
bandwidth of the array. Matching of the planar folded 
dipoles to the feeder is achieved by means of a quarter-wave 
matching transformer using Acrialite No 385 cable. The 
commercial tv aerial has a claimed gain (reference dipole) of 
over I 7dB using 16 of the S-typc directors. None of the minor 
lobes are greater than 10 per cent of maximum gain. Over 
the bandwidths needed for three-channel uhf tv reception 
the swr remains below 1·5. 

Fig 7. The A erlalite "Supreme" uhf array with tw o driven folded dipoles and the new "S" directors 
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The various notes which the company has put together 
on the array (see Fig 7) also underline once more the im­
portance of using low-loss co-axial cables where signals 
arc weak and where appreciable cable runs are involved. 
Many amateurs still do not appreciate how much of their 
power can be Jost in the feeder. Aerialite points out that the 
difference in the signal delivered to the receiver from an 
aerial delivering J,OOOmV could easily be 730,.V with the 
best low-loss cable compared with 5501.V with a cable which 
would be considered good on Band 3. Much the same fre­
quency relationship exists between 144M 1-Jz and 432M Hz. 
The company's own cables include the No 500 with a loss 
of only 2·7dB/ 100ft at 850MHz. Smaller diameter cables can 
easily mean over 6dB/ l00ft auenuation at uhf. 

Triband vertical 
In QST(December 1969) Frank Regier. OD5CG, ~~cribcs 
a simple lriband vertical for .14, 2 1 and 28M Hz avoidmg the 
use of traps and providing the effective ~,\ radiator (22ft) on 
28M Hz (Fig 8). A single matching section brings all the 
resistive impedances close enough to a 1sn line, while a 
non-switched matching unit takes reasonable care of the 
reactive components which occur only on 14 and 28M H7. 

(a) (b) 

Fig 8. T he ODSCG trlband vertical aerial for 14, 2f and 28MHz. 
T he radiator (A) comprises 22ft of 300 0 feeder shorted at each 
end. The ground p lane (B) comprises quarter-wa~e radla!s 
f or each band (f2 wires In all) . T he m atching section (C) 1s 
27·1ft of 3000 feeder . T he reactance matchinQ section (D) is 
shown In detail in (b), the coil Lf comprises 7 turns of No f 6 

wire fin in diameter and fin w inding len11th 

ODSCG indicates that the reactancc matching unit (Fig 
8(b)) can be set up using only a grid dip oscillator. CJ is 
adjusted so that LI-Cl resonates to 35·85 MHz. Then C2 
is temporarily connected in parallel with L I-Cl and set 
so that the circuit now resonates at 21·37MHz. 

The matching section comprises some 27·8ft of 300n 
twin feeder with 22ft of this type of feeder also used for the 
radiator wi;h the ends short-circuited. The matching section 
assumes a cable velocity factor of 0·82, and a slightly 
different length would be needed with cables having a 
significantly d itTerent velocity factor. The ground plane 
comprises four radials each consisting of p, of wire for each 
of the three bands (12 wires in all). 

The approximate impedances at the base of the 22ft 
radiator arc: 
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l4,250kHz 
21,375kHz 
28,SOOkHz 

Resistance 
JOO!l 

1,2oon 
60!l 

Reactance 
2oon 

- soon 
-220!1 

The effect of the matching section is to transform these to: 
Resistance Rcactancc 

14 250kHz 
2 1:375kHz 
28,500kHz 

Variable length monopole 

93n nm 
63n o 
1sn - 282!1 

Clearly, the problems of matching and the elimination of the 
reactive components would vanish if one had an effective 
means of varyi ng as required the length of the radiating 
clement. Such an approach can be found in a new medium 
power variable length monopole aerial (type AE3062) which 
is being introduced by Racal for commercial and military 
applications and which has been brought to my notice by 
D. G. Pinnock, G3HVA. In its most ambitious form 
(covering all frequencies from 2 to 30MHz) the mast (6in 
diameter glass-fibre sections) is 125ft high ; for 4--30MHz 
the height becomes 65fi. 

At the base are two motor-driven spools. On one spool is 
wound a flat si lver-coated copper tape; on the other a nat 
melinex (insulator) tape. Both tapes are joined to form ~me 
complete tape running up the mast and through a spnng­
supportcd sheave at the top. This a llows any required amount 
of the copper tape to be run up the mast. Various arrange­
ments are used to adjust the tape lo represent a quarter­
wavelcngth at the desired frequency (in one version a 
frequency discriminating bridge provides a sensor for an 
automatically tuned servo-system). The monopole thus 
operates against a ground screen as a ~,\ vertical. With 12Sft 
available one wonders whether it might have been worth 
trying to utilize the radiator as i.\ or the useful l 13°, but 
presumably a major part of the object was to achieve 
similar radiation characteristics at all frequencies. Some 
clements of the system might well be possible to duplicate 
more simply for amateur operation. 

Another feature of this aerial is the emphasis placed on 
the ground screen. This consists of 60 radials either 120ft 
Jong for the 2- 30MHz version or 60ft for the 4--30MHz 
unit. The radials are copper weld 12 gauge wire attached at 
one end 10 the base plate and at the other end to earth 
spikes at 12° intervals right round the mast. . 

Those interested in earths will find some useful notes m 
an article " The siting of earths for telecommunication in­
stallations" in Poi111-10-Poi111 Teleco1111111111icatio11s (January 
J 969). One l1int is that at sites having such high . earth­
resistivity that even multiple electrode systems will not 
give low enough earth resistance, it may .b~ nccess~y .to 
reduce resistivity by adding salts to the soil m the v1cm1t.Y 
of the earth spikes. Some of the salts commonly used for this 
purpose arc sodium chloride, copper sulphate and calcium 
chloride with a need to repeat treatments every one to four 
years. 1 'seem lo recall, in the 'thirties, that a proprietary 
radio earth consisted of a small copper cup in which salts 
were placed. The article also contains a table useful in 
appraising sites: 

Soil type 

Marsh 
Loams 
Clays 
Peat 
Chalk 
Rock 

Resistivity 
(ohm-cm) 

100 to 300 
JOO to 5,000 
200 to J 6,000 

4,000 to 20,000 
5,000 to 15,000 
10,000 upwards 
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Voltage tripler 
The always lively A11srralia11 EEB (December 1969) reprints 
an article from 73 Magazine (December 1965) which, after 
exploding the myth of a certain so-called "full-wave triplcr" 
circuit, presents what might well prove an attractive and 
practical tripler arrangement. The circuit is given as a 
transformerlcss arrangemeni for 1I7V 60Hz ac mains but 
has both positive and negative rails d iffering in potentia l 
from either side of the mains supply, so I have taken the step 
of adding a transformer: Fig 9. The voltage ratings etc arc 
those associated with a 1 I 7V input. With silicon diodes, the 
regulation is by no means as bad as might be anticipated 
from a tripler configuration: in the transformcrless version 
this is given as 520V no load: 490V IOOmA; and 460V at 
220mA. The author of the original article, Murray Baird, 
W6LWE, calls it a three-quarter wave triplcr since the out­
put contains both 60 and 120Hz components. 

] 

Flo 9. T he W&LWE voltage trlpler arranoement . For 117V input 
all diodes are 750mA 400 plv rating 

Harmful interference 

HF facsimile? 
The recent notes on slow-scan tv (IT February 1970) has 
encouraged B. E. Cook, GJIYG, to put in a plea for hf 
facsimile (fax). At present the only bands avai lable to British 
amateurs for fax transmission appear to be (A4) 425 to 
4SOM Hz and (F4) 1,213 to l ,325MHz with 6kl:lz band­
width, but he is hoping that the powers-that-be will authorize 
enthusiasts to use the 14MHz band. With, say, 800Hz shift, 
the bandwidth would be only about I ·6kH z, far less than A3 
or A3J transmission. 

G31YG, personally, is more interested in true fax rather 
than the use of photographic processing techniques and he 
passes o n the information that several references to fax have 
appeared in the BARTG Newsleuer: be a lso feels that this 
mode comes closer to the BARTG sphere than amateur 
television. He is equipped to receive weather maps using a 
Creed T200 and R300 continuous recorder with speed change 
via a standard tape recorder. He mentions that amateur rtly 
equipment doubles nicely for fax, while GM3BST bas 
shown that it is possible to build qlLitc a lot of fax equipment 
from Mcccano parts. A monthly article on APT (automatic 
picture transmission as used by the weather satellites-see 
IT November 1968) appears in the Italian magazine CQ 
£/euronica, with main emphasis on the sstv type of fax. 

G3IYG sees a great potential for fax in amateur operation: 
interference would have relatively little effect and messages 
could be transmitted about as fast as they could be read. 
Most of us would agree that such modes as sstv and fax 
arc very much the type of experimental and do-it-yourself 
activities that should be encouraged-and should certainly 
qualify for one of the technical awards advocated by 
W2MEL. 

to the amateur • service 

The function of the RSGB Intruder Watch 

by C. J . THOMAS, GW3PSM, honorary organiser, RSGB Intruder Watch 

Introduction 
This year secs the 11th anniversary of the fom1ation of the 
RSGB Intruder Watch, and the past ten years have shown a 
s low but gradual increase of activity on these lines in other 
countries with a large population of radio an1ateurs and an 
active amateur organization. Also, apart from a small 
number of well-known exceptions, many administrations 
responsible for telecommunications throughout the world 
have shown an awareness that groups of amateurs are 
constantly o n the alert against any harmful interference 
being caused to the amateur service (I). 

The hf bands allocated to the amateur service at the 1959 
Administrative Radio Conference at Geneva arc as follows: 
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Region I Reaton II Rea/on Ill 
kHz kHz kHz 
(2) 1,800- 2,000 (shared) 1,800- 2,000 (shared 

3,500- 3,800 (shared) 3,500- 4,000 (shared) 3,500- 3,900 (shared) 
7,000- 7,100 7,000- 7,300 7,000- 7,100 

14,000-14,350 14,000-14,350 14,000-14,350 
21,000-21,450 21,000-21,450 21,000-21,450 
28,000-29,700 28,000-29,700 28,000-29,700 

However, the bands amateurs arc most interested in are 
the 7, 14, 21 and 28MHz bands. In Regions I and m, 
apart from two exceptions, the portion 7,000-7,IOOk:Hz is 
allocated exclusively to the amateur service. The exceptions 
arc the Republic of South Africa and the Territory of South 
West Africa which are a llocated 7,000-7,150kRz. In 
Region H the portion 7,000-7,300kHz is allocated exclusively 
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10 the amateur service. This m~<1ns that under Radio Regu­
lation 117 (3) any broadcast station in Regions I and 111 that 
creates harmful interference to amateur stations in Region 11 
should be treated as an intruder. Moreover, a broadcast 
station in Regions I and lll specifically beaming its trans· 
missions 10 countries in the other Region is deliberately 
con1ra,•cning this radio regulat ion. 

The portion of 14M liz exclusively a llocated lo the 
amateur service is 14,000- 14.250kHz. Ahhough not widely 
known, Radio Regulation 218 permils fixed stations within 
the USSR 10 operate in the portion 14,250-14,350kHz, and 
theoretically interference to amateur stations outside lhc 
USSR should not occur. 

The two remaining high frequency bands, 21,000- 21.450 
kHz and 28,000-29,700kHz. arc allocated exclusively 10 
the amateur service, and stations of other services should 
not be present on these frequencies al any time. 

Reports of harmful interference 
What then, can be done if a non-amateur station is found to 
be operating in the amateur bands, and therefore causing 
harmful interference lo the amateur service"! 

.Basically the initial action is taken by the radio amateur 
who hears the station causing the harmful interference. He 
should, if the transmission is by Morse code, lake a sample 
of traffic together wi th callsigns or procedure that may be 
sent. If the transmission is by voice or a type of emission 
that cannot be identified, ic facsimile, teleprinter, etc, 
this should be recorded oo magnetic tape if such equipment 
is available. Following this procedure, the logs and/or 
tapes should be sent 10 RSGB headquarters. which will in 
turn pass the information lo the Ministry of Posts and Tele­
communications. 11 is then the rcsronsibility of the Ministry 
to check reports and advise the administration having 
jurisdiction over the s1a1ion causing the harmful interference. 
If sa1isfactory results arc 1101 achieved by this procedure, the 
Ministry should notify the ln1erna1ional Frequency Regis­
tration 13oard, forwarding full details of the infringement. 
Tliis action will usually result in the interference ceasing. 

Unfortunately, in many cases a large number of the point· 
10-point fixed stations only utilize a frequency for a short 
period of time, and by the time the reports arc filed and 
passed through the various channels it is quite possible the 
station~ will have changed frequency. IL is estimated that 
only 20 per cent of reports submilled 10 a national adminis­
tration will be actionable by them, and most of these will 
probably be broadcast stations radiating harmonics or 
spurious transmissions. 

It can be seen that a lot of useful information can be 
wasted due io the delays caused by passing reports from one 
authority 10 another. Various suggestions have been made 
10 streamline the reporting system. and these arc being 
investigated al the lime of writing. 

Filing of reports 
Copies of all reports of harmful interference arc kept on 
flle, and in the UK alone over 600 reports have been placed 
on file during the past 10 years. or these, about 300 were 
heard three or more limes, and at the time of writing 22 
stations arc known to be persistently causing interference. 
It is interesting to note that 12 of these are broadcast lrans­
miucrs operated by administrations in four countries 
within Region I and one country in Region 11 1. 
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Successful reporting 
Although in maoy cases it cannot be confirmed that 
stations have ceased transmiuing in the amateur bands 
due 10 action taken by various intruder watch organizations, 
1he following is a list of a few of the stations which used 10 be 
persistent intruders but have now moved out of the bands: 

k/1: 
7.010 
7.010 
7.019 
7,097 

14,024 
21.010 
21,050 
21,120 
21,400 
21,440 

Conclusion 

Broadcast- Radio Pakistan, Karachi. 
Fixed acronautical- EPD, Tchcran. 
Fixed- UMS. 
Met- ZAG I, T irana. 
Coast- UTS, Archangel. 
Coast- UAT, Moscow. 
Fixed- HGT28. Budapest. 
Met- RJL/RFU7. Rostov-on-Don. 
Fixcd- ULV, Moscow. 
Broadcast- Radio Cairo, The Voice of Africa. 

What can the RSG B do towards a more ctlicien1 imrudcr 
watch organization"? As an initial s1e1> it was agreed at the 
1969 Brussels IAR U Region I Conference that societies 
with an active intruder watch would exchange information 
a1 monthly intervals, and the RSGB is willing to act as the 
co-ordinator. 

The society has also agreed lo accept reports from coun­
tries that do not have their own organization, and also to 
assist in the forn1a1ion of national organizations. 

Amateurs in the UK who feel that they can assist the 
Intruder Watch are invited 10 write 10 the honorary organiser 
al headquarters for further information. 

Finally, it is stressed that the future of the high frequency 
bands depends cmirely on the radio amateur himself. A band 
devoid of amateur activity is an open invitation for commer­
cial s tations lo step in. 

Nut es: 
(I) Radio Regulation 78: Amateur Service: A service of self 
training, intercommunication and technical investigation 
carried on by amateurs. that is, by duly authorized persons 
interested in radio technique solely with a personal aim 
and without pecuniary interest. 
(2) Radio Regulation 194: In Austria. Denmark, Finland, 
Ireland. Netherlands, F. R. of Germany. Rhodesia and 
Nyasaland, ·united Kingdom, Switzerland, Czechoslovakia 
and the Union of South Africa and Territory of South West 
Africa, administrations may a llocate up 10 200kHz 10 their 
amateur service within the 1,715- 2.000kHz band. How­
ever. when allocating bands within this range lo their ama­
teur service, administrations shall, after prior consul· 
1a1ion with administrations of neighbouring countries, take 
such steps as may be necessary to prevent harmful inter­
ference from their amateur service 10 the fixed and mobile 
services of other countries. The mean power of any amateur 
station shall not exceed 10 walls. 
(3) Radio Regulation J 17: Where, in adjacent Regions or 
sub-Regions, a band of frequencies is allocated 10 different 
services of the same category, the basic principle is the 
equality of right 10 operate. Accordingly, the stations of 
each service in one Region or sub-Region must operate so 
as not to cause harmful interference 10 services in the other 
Regions or sub-Regions. 
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TVI TIPS 

by B. Priestley, G3JGO. 

Testing the new transmitter 
"Put the transmiller on dummy load .. - first problem. catch 
your dummy load! Fortunately for tvi testing, the import­
ant thing is that the load absorbs the transmiller output 
without radiating it; linearity or a perfect swr arc of second­
ary importance. A J IOV !SOW bulb in a can filled with a 
coax socket and with dull paint or *in ventilating holes to 
keep it cool will serve quite well in the hf range. 

Having done this, it is possible to sec if leakage from the 
new tx causes tvi. If this is the case (and modern commercial 
equipment can give trouble even within sight of a tv mast I) 
then the 1v set can be brought into the shack and used lo 
find the .. hot'' leads or holes in the cabinet as shown in 
Fig I. 

TELEVISION 
RECEIVER 

Fig 1. With the addition of a search loop a Iv can be used to 
flnd hot spots of harmonic radiation from a t ransmitter on 
dummy load. The length of coaxial cable between th e search 
loop and the Junction may need adjusting If the mismatch 

attenuates the tv signal seriously 

Hot leads need filtering. but the selection of components 
is rather critical. All capacitors have inductance, so thal a 
bypass capacitor is in fact a series resonant circuit. Near the 
resonant frequency the bypassing is very effective, but at 
higher frequencies the effectiveness falls off again. Since the 
inductance is not easy to control accurately it is desirable 10 

make the resonance as broad as possible. This is done by 
keeping the inductance down with minimum lead lengths. or 
belier s till using feed-through bypass capacitors and keeping 
the capacitance fai rly high. Fig 2 (adapted from the ARRL 
VHF Ma1111af) shows how the resonant frequency varies 
with lead length and capacitance. By the same token. 
chokes should have the minimum self capacitance. although 
a high Q is undesirable as it can make the filter act as a 
matching section so that a lossy ferrite may be the most 
suitable core. 

Filter components should of course be suitable for the 
proper service of the lead in question, ic capacitors of 
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adequate voltage rating and chokes of a suitable de resistance. 
Microphone leads present the additional problem of the 
frequency response, but fortunately they are often adequately 
rf filtered to prevent rf feedback into the speech amplifier. 
When the bypass capacitor is located at the amplifier remote 
from the microphone socket it may be necessary to add a 
capacitor at the socket and reduce the value of the existing 
one to keep the total capacitance the same. 

The cabinet lid, although very convenient for acc<..'-SS to the 
equipment, often forms a slot aerial of a length comparable 
with the tv wavelengths. This needs breaking up into short 
lengths. Sometimes just removing some paint round the 
screws will be adequate, but the tried and tested standard 
for critical equipment was one screw every half inch, and in a 
fringe area this may be absolutely necessary. Also do not 
overlook the (electrical) hole in the cabinet formed by out­
put plugs and meters. 

Having satisfied oun;clves that transmillcr radiation is 
now negligible we can try the acid test and connect the aeria l 
via a suitable lpf while the test transmission is being radiated. 
The result should be a clean screen on at least some bands, 
and the others may respond to a hpf and/or braid filter at the 
t v receiver since, after all, yours is the nearest t v set. However, 
if the trouble persists check if it is harmonic radiation by 
transmilling a steady carrier and estimating the number of 
beats horizontally across the screen. Having done this, 
sec if the pallern changes as the fine tuning of the tv set is 
adjusted slightly. Divide the number of beats by 80 for 405 
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lines or SO for 625 lines 10 get the frequency difference 
between the vision carrier and the interference in MJ-lz. 
lf this is in the tv band the pattern will not change with the 
fine tuning, but i.f., image or video interference will change. 
This can be confirmed by connecting a calibrated wavetrap 
in the tv feeder so that the offending frequencies can be 
attenuated. If the interference is attenuated (not necessarily 
eliminated) as the trap is tuned through the amateur band 
then clearly fundamental overload is the problem, while 
attenuation of picture and interference together indicates 
interference in the tv band. The wavctrap is not a precision 
frequency meter, but can be calibrated well enough to 
distinguish between 29, 35 or 43MHz. 

Taking this information and the more accurate frequency 
difference from the beat pattern il is possible lo find the 
frequency which is causing trouble, and to attenuate it as 
necessary at the transmitter or tv receiver. Taking a specific 
example. suppose we had 70 beats across the screen which 
varied with the fine tuning, and the wavetrap considerably 
reduced their effect when set to "36MHz". Then clearly the 
beat is 70/80M Hz ~ 0.875M Hz, and as the standard vision 
i.f. carrier is J4·65M Hz with modulation + 2·75 and - 0·75 
MHz it seems probable that the offending frequency is 

QSL CORNER 

by A. o. Milne, G2MI* 

There seems to be confusion in some people's minds about 
CT3AS. Hal asks for cards to be sent toG2M I not G3MI who 
has been receiving quite a few. G2MI is not his QSL manager 
and has no access to his logs. He docs his own QSLing and 
docs so JOO per cent. QST please copy. 

We have a lot of cards for PXI UT and VP8JF. Can anyone 
provide addresses? 

Many members now sort their cards before sending them 
10 the bureau, fo r which we arc most grateful as ii is a great 
help in clearing the vast quantities of cards expeditiously. 
Please do not tic them round separately, separate them with 
markers or put each country into an envelope marked with a 
prefix. All this gives the bureau extra work. Above all, please 
do not turn each country upside down with respect to the 
previous one. This can do much to drive the poor sorter up 
the proverbial wall. 

We are still having trouble with the way in which people 
make the fellers U, V and W. Some Ws are like Us with a 
faint ripple at the bo11om of the le11er; however, many 
people make their Us like th.is so please make these fellers 
clearly so that there can be no mistake. D and 0 are another 
problem. 

Quite a lot of envelopes sent for the collection of cards arc 
loo small, even for normal-sized cards. We have even had 
envelopes which wi.11 not take the sender's own card! Do not 
forget the callsign, A or BRS number in the top left-ha11d 
comer please. 

• 29 Kcchill G3rdcns, Bromley, KcnL 
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34·65 + 0·875 - 3S·S2SMHz or possibly 34·65- 0.875 = 
33·775MHz. The operating frequency of the transmitter is 
14·150kHz with the vfo at half this frequency, 7,07SkHz. 
Now S x 7,075 - 35,375kHz which is close enough to 
35·525 particularly when the herringbone is floating about 
on the screen, and the tv could be IOOkHz off nominal. 
So the doubler stage is generating a fifth hannonic which is 
not attenuated sufficiently later in the transmitter. Possibly 
the drive levels or tuning arc not quite correct-after all, 
you have not tuned it up that many times. 

If there is no interference with carrier only, this indicates 
that harmonic radiation is prelly low. If a herringbone 
becomes visible in stripes when keyed or modulated the trans­
miuer needs little more treatment, say another IOd.B to go. 

If strong interference occurs, like sound on vision with 
or without a herringbone only when the trasnmitter is modul­
ated, tllis suggests fundamental overload which should be 
curable with a hpf/braid filter at the tv receiver. However, the 
fault may be in the transmitter installation, injecting excess 
fundamental into the mains, earth or Iv feeder. 

When the happy state of .. all clear 160 thru JO" is reached, 
one can make a suitable entry in the log, polish one's halo 
and go after the dx ! 

Talking of envelopes being too small brings us to today's 
number one problem, the growing use of outsize cards. 
These usuall)' have to be individually folded because they 
just do not fit the system. This makes for extra work at the 
bureau or for damaged cards. Surely it is possible to gel all 
the relevant information on a card not more than S!in by 
3~in and still have an attractive design. We appeal 
especially 10 the organizers of special events stations, large 
companies who seem to provide cards for their amateur radio 
employees and, in fact, everyone, please 10 conform. 

Why do some people promise 10 QSL during a contact and 
then remain deaf 10 all subsequent entreaty? If you operate 
in a "rare" area, surely it is a heaven-sent opportunity to 
spread a little llappiness at not very great cost. 

Some people arc honest and straightforward and say they 
are not interested in cards. G6ZY, for example, docs not want 
cards but QSLsall contacts. Incidentally another station which 
wants no cards is the Society's own-GB3RS. QSOs made 
are always QSLd but incoming cards are just an added burden 
for an already overloaded headquarters, so here are two 
chances to save sending out those expensive but unwanted 
cards. 

A word to our listener members. Cards bearing GSWL 
with no "A" or " BRS" numbers arc a. waste of paper. We 
wish the printers would withdraw this design. Cards coming 
into the bureau addressed merely to GSWL have to be 
returned 10 the sender. 

May we reconuncnd listening 10 GB2RS. A lot of un­
necessary correspondence could be avoided on queries such 
as "who is QSL sub-manager for the G3Z series. It has been 
on the news bulletin several times. The G3Z series QSL sub­
manager is Mr P. R. Cheeseman, 10 Nursery Road, Hook 
End, Brentwood, Essex. 

Finally, remember the letter postage rate is 4d for 4oz. 
We often get two or three envelopes from the same person, by 
the same post, each containing about !oz of cards. The 
whole lot could have come in one envelope for 4d-or Sd. 
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FOUR METRES AND 
~~----------------DOWN--

A monthly account of vhf activity and 
news compiled by JACK HUM, GSUM• 

"Trident" and microwaves lead at Convention 
The enthusiasm which has been ignited by the "Trident" 
project is compounded of a strong desire for British 
amateurs to be involved in space communications, plus a 
very considerable admiration for the work done by the South 
Coast VHF Group under the leadership of Fred Robins, 
G3GVM, in evolving the design study that must precede the 
hardware. 

Fittingly, Project Trident will be the opening item in the 
lecture session. h is expected that the discussion, which 
may well take into account other contemporary amateur 
radio space activities in the light of the recent Australis 
Oscar success, will go on for at least three-quarters of an 
hour. The following lecture, timed for 2.45pm, and again 
in the main hall, will be on developments in the amateur 

·microwave bands, and is to be given by Les Sharrock, 
G3BNL, whose recent work in this area in conjunction with 
G3EEZ will be fresh in members' minds. At both of these 
major lectures, Geoff Stone, G3FZL, chairman of the VHF 
Committee, will preside. 

From 3.45pm to 4.15pm there will be the tea-break. 
After that the lecture-session divides into two streams, 
in accordance with last year's much-liked innovation. 
Here are details: 
Stream A (Chairman, G2UJ). Main hall: 

4.J5pm to 5.J5pm. " Narrow band fm techniques", by 
G3FZL and G300U. 
Stream B (Chairman, G3BPT). Auxiliary hall: 

4.15pm to 4.45pm. "VHF propagation by trans-equatorial 
scatter", by G3JHM. 

4.45pm to 5. 15pm. " Digital beam aerial control", by 
G8AOL. 

Between the lecture session and the dinner (7 for 7.30) 
there will be virtually two hours to enable visitors to take a 
look, at leisure, at the trnde stands, the home construction 
exhibits, and at the G8AXA bring and buy stand. For the 
latter bring along any items of equipment you wish to dis­
pose of, put a price tag on them (allowing 10 per cent for 
Convention funds) and hand them to Mike Wallace to go on 
his stand. 

Also during the lectures-to-dinner period, the grand 
raffle will be conducted (buy your tickets when you arrive 
at The Winning Post to avoid a last minute rush for Lhem), 
and the home cons tructed entries will be judged. Bring your 
latest-built creation: it might win the 1962 VHF Committee 
Trophy for you. 

At the d.ioner 1he guest of honour will be Mr F . Hmvard 
Steele, director of engineering, Independent Television 

• Houa,blOO-OO•lho-HJJI, J..dcel1M, LE7 91J. 
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Authority, who will propose the toast to "The RSGB"' 
to which the Pres ident, Dr J. A. Saxton, will reply. Later 
the President will hand the 1962 VHF Committee Trophy 
to the winner or this year's constructors· competition. 

Other distinguished guests will be Dr R. L. Smith-Rose; 
Mike D ormer. G3DAH, and Fred Lambeth, G2AIW, who is 
Europe's "VHF Sec." 

Getting your tickets 
The VHF Committee, in planning Convention 1970, has 
managed to hold admission prices, in spite of the inevitabel 
steep increases in the cost of everything, to the following: 

Allday(llamtoendofdinner): 35s 
Morning and afternoon: 7s 
Dinner only (popular with the ladies) : 28 

Cheques now. please, to Convention Secretary Frank Green, 
G3G MY, 48 Borough Way, Potters Bar, Hcrts. The event is 
little more than a fortnight away-Saturday 25 April. 

How lo gel lo the Convention venue 
The Winning Post Hotel Is on the northern side of A316, the 

Chertsey Road, at Whitton, Twickenham, Middlesex, AA Members' 
Handbook 1968/69 maps page 12, square TQ1473. 

A more precise reference Is Ordnance Survey Map No 170 GR 
140! 703t. • 

As the A316 Is a dual carriageway with few turning points you 
are advised to approach the main entrance of the hotel from the 
west end of A316-lt terminates at the lunctlon of A316 and A305-
or Into the back entrance via a minor road which passes Whitton 
station. 

The hotel can also be reached from Waterloo. Southern Region, 
to Whitton station (approx 20 minutes) which Is about 5 minutes' 
walk from the hotel. 

Operational at 1 O Gigs 
Any new breakthrough in the amateur microwave field never 
fails to bring a spate or requests from members keen to 
know how it was done and, especially, with what. Since the 
3cm cross-Channel QSO by G3RPE/ P and F2FO/ P of 
last autumn, and the Clce-to-Clceve 45-mile contact on this 
band between G3BNL/ P and G3EEZ/P in February, the 
band has been earning itself an increasing amount or 
attention. 

Members contemplating activity on IOGHz will no doubt 
like to have the following BNL/ EEZ equipment details sent 
in just after the February contact had been made. ' 

At the G3EEZ/P end there was a 10,070MHz traasmitler­
reccivcr using 723A/ B klystrons persuaded into the band, 
and built jointly by G3EEZ and G30AD. The aerial dish 
was a 2ft parabola with Cutler feed. 
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Alan W akeman, G3EEZ, adjusts th e 3cm dish on th e Clee Hill 
sit e from which h e w orked G3BNL/P over a 45-mlle p ath 

The transmit k lystron was pulsed at an ht voltage of abom 
1, IOOV using the same pulse modulator that was used for 
the earlier J 3cm and 9em work. Some development work was 
done to Jind the best voltage and output in this mode. The 
receiver used a balanced mixer with lN23 diodes and ferrite 
isolato r between transmitter and receiver. 

During the Clee-to-Cleeve contact in February the dish 
was only a matter of 2ft from the ground; the wind was so 
rough that it almost desLroyed the dish in its normal position 
on lop of the car! The unit 10 be seen in the illustration 
herewith includes the transmiller with pulse transformer 
and the receiver with transistor head amplifier which is fed 
10 the main i.f. strip in the car. Tl1is i.f. strip contains i.f. 
amplifier, video amplifier and gating, audio and filler, again 
as used on 13cm and 9cm. The pulse modulator and power 
supplies are also inside the car. 

At the Cotswold end G3BNL/P tried a IOin dish with 
rear feed to produce an S9 pulse signal from G3EEZ[P. 
A 4ft dish with fron1al feed improved the signal and pro· 
duced a narrower beam. There was nothing to choose between 
vertical and horizontal polari1.a1ion. 

On the transmit side a 732A/B klystron was used, once 
again "bent" to J0,070MHz, modulated either with !kHz 
pulse to reflector or a lkHz pulse (width lµs) to reflector, 
switchable. The device is mounted on an Sin length of WG 16 
waveguide choke-flange coupled to 1he aeria l feed. 

The receiver has Sin of waveguide stepped to match a 
CV2154 crystal with probe insert ion from the output of the 
local oscillator, a.nother 732A/B. From the crystal the i.f. is 
taken to a head amplifier (mosfet 3N J40 and BFISO) co-ax 
Jinked to the receiver. Separate strips arc used for fm or 
pulse: 

For fm: three EF91s and Foster Seeley discriminator at 
30MHz into an active filler using three BC108s topped up by 
a transistor aud.io amplifier delivering IW. 

For pulse: three 6AK5s into a diode detector, followed by a 
video-amp into a one-shot multivibrator detector and pulse 
filter, with a final audio amplifier using a toroid to give 
l k:Hz boost. 
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AURORAL OPENING 8 MARCH 
The Society's Scientific Studies Cornmillee wishes 10 
make a special study of ihe auroral opening which 
occurred on 8 March. Details in log form are required 
i'ro 111 as many people as possible (including listeners) 
who took pan in the intense activity. Times, statio n 
callsign, signal strength. beam heading (or headings) 
and general remarks arc required. 

Special SSC log forms are available on request with 
sac 10: The VHF Manager. 11 Liphook Crescent. 
Lo ndo n SE23, but logs need no t be on the forms- we 
would rather have as much data as possible. 

Repo rting should no t be confined to dx, either- the 
total picture is being studied against theories being 
developed and studied by the committee at present. 
Complementary reports of unusual occurrences in 
any other bands on tha t day may also prove of value. 

Tone "A"-by the ton! 

G. M. C. Stone, G3FZL 
VHF manager 

As the 144MHz Open Contest neared its close on the after­
noon of Sunday 8 March, many part icipants had already 
''done the ton" in the sense o f having worked a Lwndred or 
more stations. Little did they suspect that an Aurora was 
about to assert itself, 10 give them a sporting chance to aim 
for another too! And there was a chance, for as the Aurora 
began to provide a stupendous lift, and the contest still 
two hours 10 go, hundreds o f stations throughout Europe 
came into rasping Tone ''A" audibility. Swift two-minute 
QSOs developed to squeeze the maximum value from the 
phenomenon wl1ile it held up. 

By occurring when it did, the 8 March Auro ra exhibited 
superb timing that contrasted markedly with earlier occur­
rences notable for showing themselves when few operators 
were about. Not this one. Says BilJ Scarr, G2WS, " What a 
tum up for the book that tl1e auroral manifestation appeared 
just as the contest was beginning to get tedious. What a 
scoop for the cw boys- long live the brass po1mders!" 
And truly there never was QRM like ii in 1he bottom 
I 50k~z of "Two" where most of the Tone " A .. contacts 
were made. 

Yet strangely enough this was an occasion when, not at all 
according lo form, amplitude modulated telephony was 
actually workable off the auroral curtain. Not far from Bill 
Scarr, G8ANZ of Minehcad heard A3 from G8ANQ in 
Durham, the Jailer beaming north, and a contact resulted. 
G8ANQ followed this with several other a.m. contacts with 
most of the prefix divisions of the UK, with much comment 
by all o n the "sore throat effect" c haracteristic o f auroral­
returned A3. 

As always with Aurora, signals came o ut of the north. 
Way down south at Crawley, G2DP (" ... my llrst ever 
report to Four Metres and Down") noted that G I stations 
5AJ, SSJ and 5ALP were lost if the beam was devia ted as 
little as 10 degrees either side of true no nh. A neighbour, 
G5MA, only 14 miles away, could not be heard direct but 
was 533 from out of the north. Another neighbour, Ron 
Ham, BRS15744, could barely hear G3JHM at three miles 
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by direct path, but strongly via the curtain. Both "Don Pip"" 
and Ron Ham found the phenomenon cul out sharply at 
J648gm1. 

And as the Aurora folded, the feeling of .. Well, that's 
that" compounded with contest fatigue persuaded many 
operators to pull the master switch. Those who did not were 
rewarded by a return of the phenomenon al about I 8 I 5g1111. 
As Ron Ham puts it, ·'11 ebbed and nowed until 2130gml. 
. . . on the 4m band ihc Continental broadcast stations were 
audible about SJ-4 with auroral tone." He adds that solar 
storms had been intense on his radio telescope during the 
days preceding the 8 March appearance. 

At Scunthorpe, G3CCl-I, too, noted 2130gmt as being the 
hour of the decline of the second phase. Allhough he stayed 
up until midnight nothing further was heard. By then his 
log showed 19 contacts in 12 countries. including two Swiss 
and a Czech. " I certainly think it wa~ the longest duration 
Aurora I've ever heard ... says Johnny Stace. As for G3 L TF 
of Chelmsford, the auroral total was 85 stations heard. 

Over at Keele in Staffordshire G3USF makes the amusedly 
wry comment: " This particular opening will go down in 
my memory as the time I heard two LX stations in one 
session and was not in a position to work them!" All the 
same, Martin Harrison was able to turn in to the Scientific 
Studies Committee a very detailed reception log complete 
with beam headings moving perceptibly from NE through 
N to NW, exactly in accordance wilh earlier auroral happen­
ings. 

ff the 8 March auroral occurrence runs true to cycle it 
may well produce a repeat performance 27 days afterwards. 
This suggests that the date of Saturday 4 April, a llowing a 
day or two either side, should be put down in the diary as a 
possible one for a return of auroral conditions (emphasis on 
possible rather than probable!). And what ranges may be 
expected'! Here are three typicals, taken at random from 
the 8 March experience: GJNEO into SM7, 640 miles; 
G2WS to GM3UAG. 470 miles; G3CCH into Czecho­
slovakia, 750 miles: and many o thers like them, all on the 
key. 

New on "Two" 
As one of the newer comers to the ranks of the "Eight­
Thrces", John Wardle of Beeston in Nottingham (he 
received the eallsign G8DKZ in February) endorses the 
suggestion made here that people ex-callbook should 
announce their identity frequently when sending. He 
comments. "The new calls are no t in the book and so nobody 
knows the QTH and o ther details of a newcomer until he is 
firmly established on the air. So any publicity can be a 
great help in gelling going." 

Unti l 26 April G8DKZ will be operating from his home at 
Beeston only aboui 60ft as!, wilh a "Snowflake" transmitter 
running l W. With his 4-over-4 he hopes to lift the signal out 
of the T rent Valley. Look for him in zone on 145·5MHz. 

After 26 Apri l the little transmitter will be slipped into a 
suitcase for carrying back to Cranmer Hall, SI Johns, 
Durham, to be operated behind a "Stroke A" call. Yes. its 
location will be frequently stated over the a ir, says 'DKZ. 

• • • 
Very much at the o ther end or the callsign spectrum from 

'DKZ, but a lso new on " Two". is G2DRT. Francis Rose of 
High Wycombe, holder of those venerable call-letters since 
way back in 1938. Some nice thing.~ he has to say ahout the 
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newer licensees will be echoed by a large proportion of vhf 
operators. For example: "Being a 'new boy' on 2m T must 
say how pleased I am to have chosen to operate on this band. 
I like the enthusiasm of the G8s, mos t or them going strong 
with lillle pocket money. They put out wonderful signals with 
the transmillers they have made with limited resources. 
Takes me b:u.:k a while!'" 

• • .. 
Less new on 'Two'', but ex-callbook until the next edition. 

is G8CYK, Bill Poet, of .. Lillie Croft". Mill 1-lill. Shcnfield, 
Brentwood. Essex. He has a fine 375fl site with the six­
clemcnt beam another I Sft above it, fed with lOOW or series 
gate a.m. A home-built converter 1ha1 performs exceptionally 
well wi ll be !he subject of a "Tech corner" note later. This 
should pull in those Hampshire and We-st Country stations 
he is eager lo work from his East Anglian si te. Suggestions 
for schedules will be welcomed by him. 

Much enjoying life on "'Two". he ltas as his bete noire the 
people who call dx out of zone (which is all right) but fail io 
move back into zone when they have connected (which is nil 
wrong). 

Xtal Xchange 
G3QP, J. Brindle, 406A The Spa, Melksham, Wills, requires 
crystals of any type between 8 and 8·0LMHz and can offer 
in exchange IOOkHz bar, 2500kH7. octal. and 331 1 and 
3525kHz QCC PS Lype. 

BRS G. R. Goldsmith, " Roscleigh," St Peter, Jersey, 
has a miscellany of crystals available at Ss eacl1 plus Is 
p. and p. List on application to GSUM by sending an sae. 
He requires 9·5, It ·5. 15. 22, 29. 36, 35·5, 37 and 37·5 
crystals, as well as i.f. filler c r·ystals 1618-4 (three off) and 
1620·2 (three off). 

If visiting El 
From what we hear, many UK members will be following 
in the car-tracks of GJBA/GJBl-IT to the Republic of fret arid 
during the next few months (see page 167 lasi monch, by the 
way, for details of the 'BA/ BHT tour from 23 to 30 May). 
Much 2m operation by radio-active tourists may be expected. 
though it would make a nice change if someone would have a 
go on '·Four" as well- but remember that in the Republic 
the allocation here is limited to 70·2 to 70·4M Hz. 

Bill Mcilwaine, E19F, hon sec of the IRTS, says the licen­
sing authority views sympathetically applications for visito rs· 
licences (they are generally in che E 12V- series, V for visitor). 
and it will grant permits for up to 30 days' operation per 
year free of charge. Applications should be addressed to: 
Department of Posts and Telegraphs, (G.B.) Radio Section. 
Hammam Buildings, O'Connell Street, Dublin I, and should 
be made at least one month before the proposed visit. 

The following information should be given: 
date of commencement, and duration of visit ; 
band or bands lo be used : 
type or types of emission to be used; 
brief detai ls of equipment: 
if mobi.le, give make and registration number of vehicle if 

known; 
for fixed operation, give QTH. 
Holders of UK licences should send a photoslat copy of 

the first page 011/y of their licence and/or their mobile licence. 
Visiting amateurs will ODly be afforded lhose facilities to 

which their home licence ordinarily entitles them. 
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Contest news 
Trying to please most of the public most of the time goes 
without saying in the deliberations of the VHF Contests 
Committee. On occasion also it needs to invoke a dash 
of Solomon's judgment. 

Herc is a case in point : if the rules for this month·s 
70MHz Open had required a start a t midnight instead of 
6pm, there would have been complaints that the event was 
too·short. So it starts at 6prn- a nd there arc cries that it is 
too long. There a re additional disappointments because it 
terminates al IOam " ... just when the usual Sunday morning 
crowd are coming on the air" (Yes, but will they not come 
on the previous night, knowing the contest is in ace ion?). 
Still others in tvi-prone a reas feel the rules debar them from 
coming on for the first six hours. 

And so on, et seq. Good candid stuff-and the VHF 
Contests Committee welcomes it. Any comment which is 
constructive offers guide lines to the committee to help 
make a contest even more acceptable next time. 

Be sure that as always the .. Friends of Four'' will be there 
on 1 l -12April to show wliat the band is capable of producing. 

As for that tvi hazard, a further comment ;1ppcars below. 

• • • 
By now the fifth and final round of the 432MHz Cumul­

atives will have been played off, the overall turnout by 
70cm operators having well justified the VHF Contests 
Commiuec·s decision to restore this event into the calendar. 
Reminder to all who participated: have you got your 
Cumulative scores into the post to G3LAS ? 

• • 
Snow lay round about a nd the weather was foul for the 

144MHz Open o n 7-8 March, producing localized contacts 
fo r much o f the time to the o rdinarily sited (meaning most 
of us). The high turnout was notable fo r the presence of 
G8C-- and G8D-- men in profusion, most or them operat­
ing magnificently, or if not, then learning quickly. Some 
messily modulated signals damaged the image ("reputa­
tion" in more traditional language) of a certain number of 
callsigns, by no means all of them Class Bs. Just because 
this condition seems lo be endemic is no reason for not 
trying to cure it. If the VHF Contests Committee smartly 
invoke rule 17 in two or three cases the trouble will stop: 
and they can do this if persistent o ffenders· callsigns show 
up in o ther contestants' logs. 

Localized though the J44MH7. Open may have been, 
there was a frisson or exci tement in the last few hours when 
some s ignals went auroral. Key pounders were quick to 
seize the opportunity to work dx so presented. More about 
this above. 

• • • 
It is but five months to VH F National Field Day, and 

less than one to the 144MHz Portable Contest of 2- 3 May. 
F rom G3JKY, hon sec of the VHF Contests Committee, 
come a few words in season. 

About VHF NFD, "Jakcy•· explains the thinking behind 
the decision to exclude 13cm and down. " Most clubs were 
st retched to run three stations on the four important bands 
of 70, 144, 432 and 1296MHz," he says; adding the reminder 
that there will be a special uhf/shf contest on 3-4 October 
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next, timed to coincide with an IARU one. which should be 
interesting for its possibilities for international communi­
ca tion on the centimetre wavelengths. Note also very 
specially the Microwave Contest scheduled for 14 June­
vcry near now. 

A number or experienced operators are disappointed that 
2300MHz and up will not feature in Field Day this year, and 
they have submitted a cogent case to the committee fo r its 
restoration- if not this year (for the rules arc now out) then 
certainly next. 

Commenting on next mo nth's 2m portable event, GJJKY 
in drawing attention to the innovation of running this as a 
long and short sectio ned event remarks: "The comparison 
of the number of entries in each event will tell us which is 
the more popular." A good shot a t pleasing most or the 
public most of the time, we guess! Take a look at the rules 
printed on page 182 last month to decide whether you 
prefer to go o ut just for the Sunday jaunt of eight hours or 
to pitch the tent for the whole 24. 

Coming back now to the remark above about 4m con­
tests and the tvi situation. 

"four" and tvi 
Wliat in hard fact is the size of the tvi problem on "Four"? 
Does it seriously inhibit contest operating (or non-contest 
operating for that matter) during television programme 
hours? 

T here arc. we know, people in Channel 4 and 5 areas who. 
being t vi-proof, are prepared to use 4m on weekday evenings 
if others will be there lo talk lo them. In a fringy a rea in 
north Nous G3FDW has virtually nailed the problem; in 
south Nous G3EGE using a dipole in the roof space induces 
no tvi into his adjacent television aerials. though he points 
out that plenty of selectivity built into the 4m transmitter is 
a must: some of the ex-business radio heaps are shocking 
QRM-producers. 

On "T wo" interference to television, infrequent though it 
is, comes more often as not in the form of sound break­
through (though we well recall one recalcitrant case where 
a member's 24MHz muJtiplicr stage was putting patterns on 
the neighbour·s J9in the other side of the party wall). But 
on ' 'Four" it seems that video interference is the more likely 
cause of carpet eating in the neighbourhood. Members' 
palliatives, expressed either to this column or to the 
G3JGO/G3XlW TVf Clinic, would be welcome. Taking 
the easy way out by quitting "Four" is no answer when 
there is in fact a lot to be worked on the band if you dig­
cspccially o n cw- and if in the first place the rig is clean. 

Example: G3WWF in Leeds reports that Monday 
evenings arc being built up into q uite a busy activity period 
o n 4m in the West Riding, and as he so rightly remarks 
..... the activity is self multiplying." He says all concerned 
frequently tune the band while in QSO to see if any breakers 
arc about- and they will be welcome indeed . 

" If you dig ... ". Someone who does. habitually, is 
G3WBQ, Trevor Brook of Lcatherhead, whose month by 
month monitoring of television frequencies adjoining our 
4m band discloses fleeting auroral manifestations on far 
northerly signals. By a nd large, though, no worthwhile 
auroral lift lias occurred from October until that which 
popped up at the end of 2m contest weekend 7-8 March. 

Both the G3WBQ findings and those of Ron Ham, 
BRS l5744, arc fed regularly to the RSGB Scientific Studies 
Committee to help build a unique dossier of anomalous 
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propagation events. At Storriogton, Ron Ham now has a 
second radio telescope al 95MHz, six-element J-Beam on a 
6ft by 6ft reftector spaced one metre from the existing 
136M H~ telescope. "Some interesting results are coming 
up- so 1s the urge to build a third instrument for 300MHz " 
he says. Although lately much solar no ise in violent peaks 
has been recorded at Storrington, this did not show any 
auroral effects on amateur vhf emissions until 8 March. 

Two more seniors 
Wl~en the VHF Committee looked at the certificate appli­
cauons before them at the February meeting they were 
encouraged to see that TWO more members had claimed 
Senior Awards. G30HH, that .. beacon station .. on 4m 
gets t he_ seventh "Senior" for 70MHz; GSAUE, equal!; 
beacon-like on 70cm, is now No 6 in the exclusive list of 
operators who have overcome the formidable hurdles that 
lie ahead of those seeking the 432MHz Senior. 

Gradually, these more difficult brackets of achievement 
a rc being tilled by new applicants: but one of the most 
difficult and prestigious of any, the 23cm slot still carries 
GJMCS in solitary state. Will 1970 see additio~al claimants 
for l.296M Hz certificates awards? The state of the art is 
such thar this ought to be happening soon. 

Other "Four Metres and Down" Certificates claims 
ratified by the VHF Committee in February were: 

70MHz transmitting : No 75 to G3VNQ. 
144MHz tTansmitting: No 150 to GJWUW/P. 

No 151 to GSBQX/ P. 
No 152 to GSBPY. 
No 153 to GSCMB/P. 
No 154 to G5UM (new QTH). 
No 155 to GSAEL. 

432MH 7. transmitting: No 66 to GSAPZ. 
Thus GSCMB/ P becomes the first or the GSC-mcn to 

aua in to certificate status, though it should be added that 
G3YUA, whose callsign went into the table printed here in 
February, secured a considerable number of the required 
QSLs under his previous callsign of GSCJU: which gives us 
the ?PPOrtunity to iterate thal where a member changes 
~lls1gn, cards collected under the original Class B callsign 
still count for RSGB vhf awards, so long as he remains al 
the same QTH. 

But specially note: Where a member changes QTH he is 
required 10 start from scratch in accumulating cards for 
.. Four Metres and Down" awards. 

Tech corner 
From GSA VX (Bill Williams, Birmingham 24) 
Herc are details of a fct prcamplilier for 432M HL. 
Circuit descrip1io11. A 2N5245 low-<:ost plastic fct is used in a 
neutralised grounded source circuit. About I 2dB of gain with 
a no!se factor of 2·5dB may be expected from a typical 
transistor when the c ircuit is correctly neutralised. 
Co11strnc1io11al details. The amplilier is built on a piece of 
copper laminate lilted to a die-cast box in place of the normal 
lid. A second piece of double-sided copper laminate is 
soldered across this panel a t right angles so that when the 
unit is assembled the box is divided into two screened 
compartments. The fct is titted into a hole in the screen 
source by-passed to ground by a discoidal capacitor; gal~ 
and drain connections project on opposite sides of the screen. 
It is important that the source lead to C6 be as short as 
possible (kin). Double-sided board allows the screen to be 
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The G8A VX 70cQl preamplifier, us ing a 2 N5245 fet. Co m ponent 
values. are: C11·5pF, C2 6pF,C3 27pF, C4 6pf , C51 pf , a ll tubular 
ceramic. C6, C7 t OOOpF discoidal. R : select to give SmA drain 
curre nt (try 300 0 ). Lt , Ht -.'tin Id by iln long. L2, half a turn 
at t in Id. L3, 3H closewo und, on i'1ln mini coll former with 
purple g rade s lug, disposed to place n ths of coll on left hand 
side o f s.creen, remainder on right hand side 

soldered to the chassis on both sides in the interests of 
stability. 

For best noise performance feed the gate from a source of 
I k_n _impedance. T he circuit C I, LI C2 is designed to present 
this impedance .to the gate. when resonated a t 432MHz by 
means of C2. It 1s therefore important that the proportions of 
LI be strictly observed. Any coil wltich resonates at 432M Hz 
will not necessarily give optimum noise performance. 
Alig11me111 procedure. Select the source auto bias resistor to 
give a drain currenl of about 5mA. Beware of self oscillation 
when tl1c unit is un-neutralized. If the drain current falls 
when L2 is touched, oscillation is taking place. The resi.stor is 
selected with the ret not oscilla ting. 

Set ~ he neutralizing coil core so that its end is just entering 
the coil and assemble the unit with its box. 

Find a fairly strong signal on the converter and then 
insert the pre-amp between the aerial and the converter. 
Now adjust the trimmers C2 and C4 until the signal is heard. 
Slow!y screw in lhe neutralizfog coil core, periodically 
peakmg up C2 and C4 until about 12dB of stable low noise 
gain is obtained. Any trace of instability means that the 
neutralizing requires further adjustment. 
Behavio11r 011 test. Two versions were constructed and their 
performances were almost identical. It was found that the 
neutralizing was sensitive to supply voltage. This is to be 
expected because the gate capacity is a function of the gate­
to-drain voltage. With optimum neutralization al 12V the 
suppl~ could be varie~ between 9V and l5V before instability 
or serious loss of gam resulted. A I 0 per cent variation in 
supply voltage does, however, produce a detectable Joss in 
performance. 

Several grades of core were tried in the neutralizing coil. 
No d ifference in performance was noted although lower 
frequency cores were more difficult to adjust. · 

Compared with a bi-polar pre-amp the noise facto r was at 
least as good- the gain about 6dB lower, but the cross­
modulal ion performance outstanding. Weak signals could be 
separated from the local BBC/ ITA intermodulation product 
which occurs at 433·5MHz. 

f rom GBAOL (B. W. Godwi.n of Bexlcyheath, Kent.) 
1 read with interest the G3YJC comments on scaling down 
a Muhibcam for 23cm ("Whal they say", plOO). 

If the claimed gain for this aerial on 70cm can be realized 
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on 23cm, I wo uld pul its performance . upcriori1y over a Jft 
parabola at more like 5 o r 6dB. 

According to T erman 1he gain o f a 90 parabo la over an 
isoiropic is given by the expression 

( r.D)" 101og11,N T 
This gives a gain of 20dU over an isotropil.: radiator. 

where N is 1hc illumination factor. typically 0·65. 
The point moSl experimenters igno re is that lhis assumes a 

poinl source feed at lhe focal point. As most dishes use a 
dipole feed system. the length of which is rwl insignifican1 
wi1h a 3fl dish. lhis means ihal the il lumination factor will be 
reduced even further due to the rf fe·ed nol being al 1he focal 
point, and reducing lhe gaio probably by another 2dB. 

Aflcr taking off a further 3dB when comparing wi1h a 
dipole, 1his produces a rather optimistic gain of ISdB over a 
dipole. 

Assume that the contour of the parabo la is reasonable. 
Otherwise knock off a fun her couple of dB. 

Net re.1'11!1. An clTicicnt wind break but liulc more. 
This explains why the gain cha rt <Fig 9.44 on page 926 o r 

the RSGB VHF-UHF Ma1111al ) docs not give the gain for a 
dish less than 4fl diameter at I ,296M Hz. 

I am not suggesting that a 31'! dish will not wo rk at 23cm. 
but anybody expecting huge gain figures from dislleS of this 
size arc deluding themselves. Only with dishes greater than 
six wavelengths in diameter docs the parabola s tart to work 
properly and produce gain figures greater than can be easily 
realized with yagi systems, due to the matching and phasing 
problems involved with stacking. 

As regards scaling down 70cm arrays for 23cm. a danger to 
avoid is a negative gain in the forward direction. Scaling 
down all dimensions can p roduce a disproportionately 
high capacitance loading on the ends o f adjacent directors. 
resulting in an effectively longer dircct0r system. which, act­
ing as reflectors. fires the rf backwaJcls. 
Ncverthelc.~s, I feel that a multi-element aerial system for 

I ,296M Hzis required, as many would-be operators arc unable 
to put up proper parabolas. 

Here and there 
I nterestcd in some space communication frequencies'? 
G3WBQ provides ihc rollowing: NASA command module 
to earth, lunar module LO command module, and local 
moon use, all 259·7M Hz. Vo ice between astronauts in 
space suits on the moon is conducted on 279·0MH.z, while 
296·8MHz is given as the frequency for astronauts in space 
suits to use to earth, voice and telemetry. And Russian 
Soyuz 3 is said lo have used I 5·008M Hz and 20·008M Hz. 

• • • 
One way around tvi: when an MP in the House urged 

that tv sets sho uld be adequately screened to obviate intcr­
rcrence fro m local vhf transmitters, the Minister, Mr John 
Stonehouse, replied that the remedy was o rten aerial rather 
than set modification. 

G o tell 1ha1 to the man next door with his piclllrc rail 
aerial ! 

• 
GB2BVC, the talk-in station of the Northern Radio 

Societies Association's Convention and Exhibition. will be 
operating on 2m o n Sunday. 26 April from IOam bst. all 
contacts QSL<.I. 
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Austra lis -Oscar·S bein g we ighe d prior to launc hing 
Photo : NASA 

Just a reminder to a ny Seventy Centimental who has no t 
already spotted it: GB3GEC is now on its new frequency of 
433·45MHz, fsk by 2kl-lz. lt ~ aerials. by the way. beam cast 
and north from west London. 

• * 
April is Lyrids month. Members engaged in meteor 

sca tter o bservations will a lrcatly have 19- 23 April down in 
diaries as the tlatcs when this meteor shower w.ill be 
around. It wilt be worth checking the cw end of .. T wo·· 
then even tho ugh the Lyrids arc rated as a shower of 
only moderate intensity. 

What they say 
' 'Why don' t more statio ns have a to ne cont rol lo adjust for 
different microphones and conditions?'"-G8CYK. Drcnt-
WOCld . 

* • 
.. Heard GM3UA<.i during his notable meteor scatter 

1.contact o n 4111 with G3JVL. Gdansk wa s coming in on 1 11/~ 
a l the same time. M/s QR M on m/s! .. -G6HD. 

• 
"The solar yagis, while collecting a no ise s torm from the 

sun, arc at the same time being bathed in a 1c1Tcs1rial 
blizzard. Sitting in the warm radio room watching th!.! pens 
on the solar recorders dancing to the o utburst of energy 
93 million miles away, while snow and wind hammer a t 
the window, one wonders what cl~c nature can ho ld in 
store for us .. - BRSl5744. 
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THE MONTH ON THE AIR 
A monthly feature by JOHN ALLAWAY, G3FKM• 

T l If: :.11bjec1 of QSL returns received in reply h> listener 
reports has been studied by BRS25 l 72. who has carried 

out a survey of just over 1,000 repons sent out 10 s1a1ions 
outside 1he UK during 1967-68. Only 12.9 per ccm have so 
far replied and :1mong the lowes1 pcrcenlage of replies came 
tho·c from the USA (8 per ccn1) ;ind USSR (6 per cent). The 
la11cr figure is perhaps surprising in view of the great interest 
taken by Russian listeners in acquiring QSLs from outside 
their count ry. Al the o ther end o f the scale, Hungary 
(90 per cent) and Canada a nd Australia (over 50 per cent) 
each proved to be the most helpful. H should be noted that 
many of the reports sent out were of cw signals and on all 
bands. and 1ha1 the low returns were not due to the fact 
that strong ssb signals were being logged. It seems to be an 
unfortunate fact of presenl day living that even the most 
humble QSL card costs quite a lot of money and that many 
statio ns who formerly QSLd all contacts and reports now 
do so o nly when supplied with a sac. The idea of a listener 
card which has space for the dx operator to sign or stamp a 
confi rmation on and return to its sender seems to be o ne 
possible solution. 

G3WUO repons that his callsign is being used on 160m 
and that he has never operated on the band. nor is there 
any likelihood of his doing so in the near future. 

Further to last 111on1h·s comments concerning the deliber­
ate interference which is taking place in the 3,790 to 3,800 
kHz d x band, readers will be pleased 10 know lhat the 
callsigns of some of the chief offenders arc now known a nd 
will be handed over to the authorities in Germany, Denmark. 
Poland and the U K unless the s1a1ions concerned cease 
1hcir ac1ivi1ics immediately. 

News from overseas 
Brian Harris, VS9MB, will be returning to the UK on 24 
March a nd will o nce mo re be using his G3XGY c.;allsign. 
During his stay he has made over 1.500 QSOs and many 
new friends. Brian's task as sccrciary o f the A RC RAfZ Gan 
has now been lakcn over by Sgt Cyril Warren, Sgt's Mess. 
RAF Gan, BFf>O 180. The dub station equipment consis1s 
of an HQl70A receiver and HX50 1ransmi11cr wi th 60W 
in1>u1. Aerials consist of a beam for 10 and 15m and dipole~ 
for 15. 20 and 40m. Club membership in February 1970 was 
live. 

K6JAJ now has all 1he logs from SVOWM M a nd 9M2PZ. 
both s tal ions were o perated by Paul Zukin who has now 
returned lo Los A ngeles. Those wishing fo r a irmai l QSLs 
arc asked 10 send two mes and sac please. Logs from 
KR6 BD have no l been received for over three years a nd 

• 10 Knighclow Ro~d. Oirminghom 17. 
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Gary suggc:.ls 1ha1 anyone needing a K R60D QSL :ipplics 
direct to Okinawa. 

A letter from Mrs Marga ret Swire, hon secretary of the 
Ma lla Amateur Radio Society, draws attention to the Malta 
Independence Day Award- this is a pennant presented each 
year 10 the amateur making 1he 111os1 contacts with Malta 
o n 2 l September. The 1969 winner was OH2UBR. This 
year's ofTiccrs include 9H I U (J>rcsidcnl), 9 H113W (hon 
chairman). 9 H I BX (hon treasurer) a nd 9HI BB (swl rep). 

G3UOF should now be operating / MM from the mv 
British &ed1 on 7,0 10, 7.085, 14,230 and 2 1,320k Hz. He has 
a Sommcrkampf FT-DX 150 and a vertical antenna. 
Operations should continue for six m onths or so. 

GM31AA has forwarded details of a transmission by 
TA2E addressed 10 a European sLa1ion who persisted in 
calling him out of turn- " I will not QSO any station who 
calls me during a contact with another station and what is 
more will add your call to my lid list. a copy of which is sent 
lo my QSL manager so that he wi ll not QSL sho uld I in 
error QSO you." Haci went o n to say that he does not 
acknowledge such callers but jus1 puts them on his list. 
J udging by recent listening around the ba nds this policy 
could be adop1ed with benefit by many more slalions with 
sought-after calls. 

Alf Wilson, Gl3PGG (cx-ZD IAW), is currently in 
Tchcran and writes to say 1hat he has been issued with the 
call E P2TW. He is the fifth new liccn cc and there are qui1e 
a few others awaiting their tum. fn addition, existing licences 
a rc being renewed. The position changed in mid-December 
when a wrillcn appeal on behalf of the amateur movement 
was prescn1ed 10 His fmpcrial Maje.sty the Shahanshah. 
Alf had waited 21~months for permission 10 opera1c and 

G3VOU, Jim Barlow, (right) a visitor from ss Masirah, in the 
shack of VS9MB on Gan in Decemb er 1969. G3XGY, Brian 
H arris, (left) has now retur ned to the UK and is no longer 

secretary of the ARC, RAF Gan ~-
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says that there should now be more EPs on the a ir than ever 
before. He bas checked "EP2RG/M M" (who has been 
on 80 and 160m) with the PTT and they confinn that no 
such call has ever been issued. 

Awards 
The Diplome de Geneva 
USKA PO Box 524, CH-1211 Geneva 3, Switzerland 

Requires contacts with six different stations in the Re­
public and Canton of Geneva since I January 1970. Stickers 
are issued for two further QSOs or two personal contacts 
(which must be confirmed by QSL). A Jog extract showing 
date, time, callsign. mode, band, reports exchanged, and the 
Geneva operator's name should be sent to the address above 
with 7 !RCS or $1. Listeners may a lso apply. There is no 
charge to blind or invalid amateurs. 

The Royal Boroughs and Burghs Award 
As from I January 1970 three Caernarvonshire stations 
may be worked in place of one in Caernarvon. A VHF 
Class I award is now issued to those working any one 
Royal Borough and two Scottish Royal Burghs. Further 
details from G3TBS, the Directory of Certificates and Awards 
(K6BX) or July 1969 MOTA. Profits go to the British 
Diabetic Research Fund. 

<•• 

0-•• 

l\==============~ 

The Helvetia XXIl Award 
Henri Bulliard, HB9RK, PO Box 384, 1701 Fribourg, 
Switzerland. 

Awarded for confirmed contacts with all 22 Swiss 
cantons since 15 April 1948 on any mode or bands. QSL 
cards plus a check list and adequate return postage should be 
sent to HB9RK at the address given above. l t is believed 
that this award is a lso available to listeners. 

The W AB Century Club Certificate 
Requires a certified list of contacts with 100 holders of 
WAB record books since I July 1969, stickers being issued 
for each extra JOO worked (539 books had been issued by 
early Febrnary). Please Jog W AB numbers against claimed 
contacts. The cert ificate costs 5s and may be obtained 
from Cannock Chase ARS, 24 Walhouse Street, Cannock, 
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Staffs . Current WAB ncls arc on Mondays at 1.930 on 
l,880kHz, Tuesdays at 1900 on 1,860kHz, Fridays a t 2100 
on 3,760kHz, Saturdays at 1700 on 3,560kHz (cw only) 
and Sundays at 1400 on 3,760kHz. Lists of record book 
holders may be obtained from the above address. 

The Manitoba C~ntennial Award 
VE4.I K, PO Box 365, Carman, Manitoba, Canada 

Applicants need 100 points for working Manitoba 
stations after 31 D ecember 1969. W/K, XE and VEstations 
count two points per QSO, everyone else five points. Stations 
may be worked on each band, and on each mode for credit 
but c ross-mode contacts a re not allowed. Two different 
members of the ARL of Manitoba will be designated 
" bonus stations" each month and will carry double point 
credit. Applicants should send a copy-0f their Jog and two 
IRCS to VE4JK. 

Contests 
The J970 PACC Contest 
1200 25 April to 1800 26 April 

All bands l ·8 to 28M Hz. Cross-band/cross-mode con lac ls 
are not va lid. PA stations may only use 1,825 to l ,835kHz 
and will only use cw on this band. Exchanges consist of 
RS/T plus serial number of QSO (starting from 001), 
PA/PE/PI stations will al.so give two letters indicating their 
province. Each contact confirmed by "R" or " OK" counts 
three points, two points may be claimed for correct reception 
of the control number and one for receiving confirmation 
that the number sent has been received. Each station 
may be worked only once per band, either on phone or cw. 
A multiplier of one per province worked on each band 
(maximum 8 x 11 = 88) is used to arrive at the final score. 
Logs should be sent to Mr W. J. M. Paas, PAOABM. 
Contest Manager, Zwerfruststraat J , Middleburg, Nether­
lands, postmarked no later than 15 June. Fully descriptive 
leaflets on this contest are available from G3FKM. 

The H elvetia XXII Contest 1970 
1500 18 April to 170019 April 

All bands 1·8 to 28MHz, all modes but no cross-band/ 
cross-mode allowed. Each station may be contacted only 
once per band. Participants exchange RS/T plus aerial QSO 
number (starting from 001), additionally Swiss stations 
indicate their canton by a two Jetter suffix. Each contact 
counts three points, incomplete ones count one-and-a-half 
points, and a multiplier of the total number of cantons 
worked on each band added together is used lo arrive at the 
final score. Logs should be kept separately for each band 
and must be recorded on one side of the entry sheet only. 
They should be sent within 30 days of the contest to: 
Marius Roschy, HB9SR, Chemin Grenadiers 8, 1700 
Fribourg, Switzerland. Note that only single-operator 
entries are permitted. Th.is contest is an excellent way of 
working stations for the Helvetia XXH Award-one of the 
most beautiful certificates known to the writer. 

In the 1969 contest overall winner was OH2MK ( 18,762 
points). UK scores were GM3SDZ (5, 11 5 points), G3ESF 
(3,696 points), G8QZ ( 1,500 points) and GM5AMS (1 ,080 
points). 

Jn the 1969 VERON Contest G3ESF scored 3,366 points, 
and GM3KLA 4,446 points. These were the only two UK 
entries. 
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The Peace to Peace 1970 Contest 
2100 9 May lo 1500 10 May 

This contest is organized by the Radio Sports Feder­
ation of the USSR and contestants gain one point by QSOs 
wi th their own country (but only if wi th stations more than 
IOOkm distant) and three with those in o ther countries. 

"Countries" in this case means those o n the ''R-100-S" 
list (obtainable from PO Box 88, Moscow). This is a phone 
only tcsl and covers 3·5 lo 28M Hz. Sta lions outside the 
USSR send RS plus serial number of QSO, Russian stations 
send RS and oblasr n umber. Only one conlacl per band is 
pcrmiued with any station and the multiplier is the number 
of different "countries" worked irrespective of band. 
Listeners may enter and gain one point for recording one 
half of a QSO, three for hearing both stations. Entries 
may be single-operator, single or multi-band, and multi­
operator single transmiuer. Mail logs before 25 May to 
PO .Box 88, Moscow. Note that only 12 hours operating 
time may be counted fo r scoring. 

Dxpeditions 
The Victoria Division of W IA will be operating from Cape 
Hicks (the first point o n the Australian mainland sighted 
by Capta in Cook in 1770) from 18 to 20 April. The callsign 
will be AX3A W I/ portable and they will operate on 15, 20. 
40 and 80m. A special certificate and QSL will be awarded 
to those who contact the sta tion-applications may go via 
the W IA QSL Bureau or to Russell Kelly, AX3BAG, 
PO Box 36. East Melbourne. Vic 3002, Australia. 

Latest reports say that DL7FT's expeditio n to Albania 
is still likely to take place as planned. It is now said that in 
addition to the 14MHz frequency already given there will be 
2 1Ml-lz operation on 2 1,235kHz and 2 1.245k Hz (listening 
up the band). No cw operation is planned. 

ZKIAJ will be travelling in the Manihiki/ Niue/Tokelau ls 
area in the near future and may operate from each place. 

According to the West Coast DX B11/leti11 5U7AI is 
reported to be going to Guinea and also possibly to Dahomey. 

GJNMR and G 3UML will once again act ivate GCJUML 
from the Forest Hotel, Guernsey, during April. The operating 
period will be from about 8 April to 13 April with activity 
centred on the WPX Contest. All bands 10 to 80m will 
be covered using Drake, Heath and Hy-Gain cquipmeni. 
and willing attempts wiU be made to help those after the 
5BDXCC and WAE awards. QSLs should be sent via 
G3UML (sec QTH Comer); if direct reply is desired include 
sac. 

It is rumoured that there will be another visit to St Peter 
and Paul Rocks by a group of .Brazilians early in July. 

The previously mentioned trip to Franz Josef Land by 
UA I CK and others is now said to be due to materialize 
about 7 or 15 April and to be likely to use the callsign 
UKIA/ UA I. 

• Noggy, T18NAM, was recen tly in the vicinity of Clipper­
ton l s while working with Jacques Costcau a nd a landing 
was made with little difficulty. It seems that some aerials 
used by a French expedition on the island several years ago 
arc still in place. 

EA8HA, who speaks good E nglish, says that he will be 
visiting R io de Oro and Equatorial Guinea sometime in 
November and hopes to be on the ai r from both places 
operating o n all bands. 

The further expedit ion by Gus Browning, W4BPD, to 
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the lndiao Ocean area may already be on the \\ay by the 
time this appears in print, as a possible starting date of 23 
March was given. In his DX'ers Magazine Gus mentioned 
that he is interested in visiting at least some of the following 
countries- Mali (TZ), Upper Volta (XT). Comoro Is (FHS), 
Juan de Nova Is (FR7/J), Geyser Reef (no official prefix 
issued), G lorieusc Is (FR7/G), Aldabra (VQ9), Farquhar Is 
(VQ9/ F), Blenheim Reef (no prefix) and Agalcga ls (VQS/ B 
or 3B6). Gus strongly recommends that those who use 
transceivers call him off his own frequency a nd say " trans­
ceive". he promises to slow down proceedings to allow 
time for them to move freq uency. He a lso suggests that to 
use the frequency of the last s ta tion who made contact 
is bad practice-choose what appears to be a clear spot. 
The equipment is largely Drake a nd all bands will be covered, 
including 160m. QSLs for the whole trip will be sent out by 
W2MZV (see QTH Com er). 

ZM2AFZ is reported to be interested in the possibility of 
a trip to the Z M7-Tokelau rs area if he can find someone to 
go with him. The equipment which ZK IAJ hopes to use 
from Manihiki Is (ZKl) is en ro ute fro m WJRLY to 
KH6G LU who will be sending it on to Z KI. John will no t 
operate in Z M7 or ZK2. 

KA9JC is planning an expedition to Minami Torishi1na 
(formerly Marcus l s) to last from I to 10 July. A 24-hours­
per-day operation is aimed for on JO, J 5 and 20m, and tbe 
callsign used will probably be KA I B. 

Top band news 
HR2HH has now made contact wi th his first UK station 
on J60m- with G2PL o n 2 January. Ha l's aerial is 400ft 
long supported 50ft above ground 250ft from one end and 
sloping from this point towards ground in both directions. 
G30LI also worked HR2HH o n 15 January. 

A summary of the activities o f G31GW a nd G4MH 
(as GM31GW/A) during tl1c CQ 160m contest shows that 
they had 284 QSOs with 18 coumries. 38 transatlantic 
QSOs included KV4FZ, W4BRB/ VP7 a nd WJJXS/ 5 
(Texas). G31GW reports that George Allen heard DL9KRA 
in VK6 during the contest but that he was the only Euro­
pean positively identified. HS5A.BD was active and is report­
ed to have worked W6KWE and W7RM but no Europeans. 
VK6CW and VK61Z have now joined VK6NK on the band. 

The la test WI BB 160 Merer DX Bulletin reporcs "firsts" 
in the form of QSOs between VS90C and GJSVK and 
DL9KRA o n 2 1 December, and between G3RFS and 
5Z4LE/HZ. Stew also says that the station at EXPO 70 in 
Tokyo will have I kW input to a vert ical aerial. He a lso 
reports the possibility of a visit by W5QPX and WB9BUV 
to YNO ~bout 15 April. The Transatlancic Tests, apart 
from the first, all appear to have hit below par conditions. 

PJ2VD is looking for European contacts and has a Viking 
transmiuer crystal controlled on 1,807, 1,826 and l,805kHz. 
His receiver is a 75A4 and he has a lready heard PAOPN 
and DL9KRA. 

DX news 
The HO prefix was used by stations in Panama during the 
period 20 February to J4 March to celebrate the occasion 
of che 11 th Pan American Game.~. 

ZS2Ml, Mario n Is, says that he will be 011 between 1300 
and 1600 on Tuesdays, Thursdays, Saturdays a nd Sundays 
and should be found on 14,195kHz. CR3KD, Portuguese 
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Guinea, likewise is reported to be regularly active on Mon­
days, Wednesdays and Fridays al 2200 on 14,300kHz­
in this case working to a list prepared by WA3HUP. 

February QST lists the first nine winners of the 5BDXCC 
who arc as follows: W4QCW, DL7AA. W lEVT, WSGZ. 
WSBT, W41C. WlAX. W4BRB and K2BZT. Wl AX has 
also achieved the distinction of being awarded the first 
five-band WAS. 

The recent ·hort burst of activity from SVOWl/JY may be 
connected with the fact that HM King Hussein is interested 
in amateur radio and has. in fact, recently joined RSGB. 

A new station has been reported active from !he Gilbert 
ls in the form of VR l V who has been heard on 14MHz ssb 
in the mornings. 

Long Sk1i1 repo rts that QSL cards fro m G us Browning 
at YQ9/A/.BC, VQ9/A{EC a nd YQ9/A{BR will count as 
cards from Seychelles for DXCC purposes. •·vQIAM'' 
who claimed lo be in Zanzibar, appears to have been located 
elsewhere. A Portuguese group is making e nquiries con­
cerning the possible country status of the Salvage ls, a 
collection o f islands about 200 miles south of Madeira. 

W3HNK says thal he is unable to help with QSL cards 
from KR6JT for whom he had arranged to act as QSL 
manager. He has never received any logs and asks everyone 
to QSL direct in future. 

ZD9BN, Gough ls. is to be found o n 14MHz. ssb fre­
quently during the evening ho urs. CRSAI ad vises QSL 

RSG8 T.c;>PS -

Peterborough's civic QSL card 
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QTH Corner 
A.2CAZ via VE1 ASJ, G A. Mclellan, PO Bo" 4i. E. Riverside. Kmos, NB, 

EP2TW 

FUFR 
FR7ZW 
GClUML 
HStACH 
JDIYAA 

JW3XK 
KC.CUSP 
KC6Y A 
KH6EDY 

WIFIU/KS4 
KZ5NR 

Mtl 
OJOMt 
OX3FD 

PA6AA 
ex·VPtDW 
VP2GRN 
VP2SG 
W2MZV 
ZB2BV 
ZB2BX 

4S7AB 
5H3KJ/ A 
5H3LV/ A 
8RtU 
9M2PZ 

Cnnada. 
~la Gl3HXV, R R P•uson151 '45 ErlnYi\ht A.venue, Finttohy, 

8 t'lllast. 
PO Bo...: 49, Dllboull, Ft0nch Teullo•'Y ol lho Afars and l :r;.sas. 
8P 1$3. Sl D•nll, Reunion 11. 
via G3UML. 95 CotUnwood Gnrdens, Clayttall , 11101d, E~seA. 

A . L. G1eend, 157 Sol 21, Su1'.humwH Rd. Bangkok, T haH;snd. 
via JA1WU, T . KurAucht, 1113-17 Hlouhlfubl, Nagn1eyam4' 

Clly, Chiba , Jop•n. 
via LA6Rl. Jon Olsen . 11&6 Tan1a, Nocwlly, 
via K2BPP, Oa•ld Pone1, Mountainside Rd, Mendhom. NJ, 07945, USA. 
R. H. Garman. 801; llS. Yap Is. Wostern Carollne5, 96943 
Yla KH8BZF. Le~ W ical, .CS-601 Lulul..u Rd , Knneoht-, Hftw~U. 

06744. 
yla W9FIU, R. Rf es, 1701 W . Cler~ St, Chan,palgn, 111, USA. 
yJa WA9PZU, Mt'll Amldt1ch, 5711 W . Brooklyn Place. Mnwaulri.ce, 
Wit, 5J215, USA. 
llBNZ, R. Cn1lanano, Vin SllYOlllrf 221 , Rome, hilly, 
vlft 0 H2ER. Er1t.1tl Vla rlOlet, UIYllanllo 17·H·93, Holslnkl 35, Flnlr.nd. 
Yla W88A8N, R. Dorsch Jr, 17•5 011kstone Dr, Rochesl~r. Mich, 
48063, USA. 
PO Bo~ 400, Rolterdnm, NdH1orlands. 
Cnpl O. Whlto. 10 S tour Rd, 8111ndlord, Do rset. 
Yle WCYHB, Box 1909 Hobron Rood. Hcndotso1wl llc. NC, USA. 

PO Bo• O•. SI Vlnconl , BWI. 
Hormann Bohninn, PO Box: 102, Yon~o1s, NY, 10702, USA. 
vln G3RSJ. 2 Moll1no1 Ga,lh, Thurston, Bury St Edmunds, Suno1i... 
Yin GW3PSM Colin Thomas, 59 Maondv W tt'/. Cwmbran, Mon, NP4 
IHW. 
Yin W2CTN, 159 Ketcham Av, Amltyvlllo. NY, 1'701, USA. 
via W7VRO, Boa. 981 , Bolllngham, Waah, 98225, USA. 
via VE300X PO Bo• 717, Stn "Q", Toronto 290, Ont, Conada. 
Yla VE30LC, R. J . Ktcigor, 30 2 onllh Orlvo, Scarborough, Ont, Canada. 
Yin K6JAJ. •6'50 akwood Place, RIYeralde. Cal. 92S06. USA. 

t MI FMF Bo• 78. Slbu. Sorawak, E. Malaytln, 
I N1RA Mtt Jinny Beyer, c/o ford Found1Ulon, 8 0.11 81, Kalmi\ndu. Nepal. 
e:ic-9V10G M. V. Kftthrona, 1 Boyle A venue, Slnnmore, Middlesex, HA73S L 

RSG8 OSL B uteau. G2Ml,!Bromley,:K en1. 

applicants to address envelopes to PO Box 60, Dili. 
Po rtuguese Timor, 1·i11 Darll'i11, Amtra/ia- otherwise they 
do not arrive intact. 

Civic QSL cards 
An o utstanding example of civic co-operation with the radio 
amateur is instanced by the very fine QSL cards that have 
been provided free for Peterborough amateurs. 

Forwarding one of the cards for reproduction. old-
1imer G2NJ (Nick Carter, of Peterborough) considers it to 
be about the best o f its kind that he has seen. Measuring 
5! in by 4l in, the card is superbly printed o n a glossy surface 
and. portrayed in all its splendour, is the west front o f 
Peterborough Cathedral. described as .. the finest portico 
in Europe." The city's coat o f arms is also shown. 

Printed in black, the cards have the customary QSL da ta 
on the back (this to the design of G3KPO. Mr Do uglas 
Byrne. RSGB area representative, who was responsible for 
approaching the local civic authorities for the provision or 
the cards). 

Stations have their call-signs. names and addresses ovcr­
set on the fro nt. at their own expense. as illustrated. 

Incidentally. G2NJ's first batch of these cards (60) went to 
Soviet stations contacted on 7M Hz ... 1 thought they would 
appreciate the photograph of our beautiful minster in 
view of their interest in cultural matters and the ans:· 
he says. 

A footno te on the back states that further info rmation 
about the city of Peterborough can be obtained from the 
town clerk, demonstrating that the authority is fully alive 
to the value of puhlieity through 1he medium of amateur 
radio. 
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Propagation Predictions 
The F2 day MUFs continue to decrease during April, while at the 
same time the F2 night MUFs will Increase. This will mainly affect 
28MHz, the general dx conditions on this band being worse during 
summer than during winter. 

On 28MHz it Is probable that only traffic with Africa and South 
America will be possible. Better conditions on this band for traffic 
with North America and Japan will not occur until October/ Novem­
ber. 

21MHz will also be adversely affected by the lower daytime 
MUFs. Traffic to Western North America, Australia and Japan 
will not be reliable towards the end of the month. 

The shorter nights will lead to a further Improvement for night 
time dx on 14MHz. Towards the end of the month the band will 
probably remain open for all-night traffic with South America and 
Africa. On the whole the most favourable times for dx on 14MHz 
will be from later afternoon until shortly after midnight and during 
the morning. 

As result of the seasonal increase in static on 7 and 3·5MHz dx 
conditions will be markedly worse during the coming months. 
There will be suitable conditions for dx traffic on 7MHz during the 
night and at sunrise and sunset. Ox will also be possible on 3·5MHz 
at these times. Local traffic will seldom be Interrupted by the dead 
zone. 

The provisional sunspot number lrom the Swiss Federal Observa­
tory for February 1970 was 129·8. There was considerable solar 
activity distributed throughout the month. Predicted smoothed 
sunspot numbers for June, July and August 1970 are 90, 88 and 87. 

The sunspot numbers for 1969 are: 

January 104 July 96 
February 120 August 98 
March 135 September 91 
Aprll 106 October 95 
May 120 November 93 
June 106 December 97 

This gives a yearly mean of 105. The peak of the current sunspot 
cycle Is now flxed at September 1968. 

Eu radio 
Mr Lex Arnold, BRS31672, and Stephen Cole, A6 148, 
advise the formation of this new swl dx association. Their 
journal !111ema1io11al Co1111111111ica1io11s wilt include much or 
interest to amateur and broadcast listeners. More detai ls 
may be obtained from BRS3 I 672 a t 13 Little Road. Hcmcl 
Hempstead, Hens. 

Band reports 
Some very excellent reports arc now being received by your 
scribe, who would like to take 1his opportunity of reminding 
reporters that if callsigns arc listed in order of bands, 
time (to nearest hour gmt) and a lphabetical order it very 
much lightens the task of preparing this paragraph. It seems 
a great pity that so much o f the 28MHz band is not being 
used- there arc large area5 of space above 28.6MHz which 
could well be used for comparatively short-distance QSOs 
at a time when the band is not open for dx. thereby taking 
some of the load o f the heavily overloaded If bands. This 
month's "lid" is nominated by G3WCY who heard a 
European statio n calling "OJOMI H/ UP de .... " 

Many thanks to the following for information submitted: 
G2BW. G2CDT, G2HKU, GW3AX, G3HB, GM3CSM, 
G3HCT, G3JVJ, G3WCY, GM4QK, G5JL. G8VG. BRS 
2098, BRS l7567, A6023, A6148, A6248, A6653, A6658, 
A6882 and A6904. Calls listed in italics were on cw. the 
others o n ssb. 

3.SMHz. 0000 EA9EJ, UAOSA. 0100 EA9£J. 0200 
VP2GLE, ZC4CV. 0300 5H3KJ. 0500 CP!GN, CT2AP. 
0600 CR4BC, HK3WO. W9FIU/ KS4, PJ8AA. VP9FW. 
0700 OA8Y, XEICE, 9Y4CBG. 0800 HC4RS, VP2SY, 
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14MHz APRIL t970 

USA- EAST (wt- • ) s r= -
USA - WEST (W6,7) s 
CARIBBEAN (6Y5/FH/TI) s 
BRAZIL (PY) s 
SOUTH AFRICA (ZS) s 
SEASIA (HS, 9HZ) s tzJ:: 

AUSTRALIA (YK) s 
L er: -ZllJ 

JAPAN (JA) s 

21MHz APRIL 1970 

USA - EAST (wt- 4) s 
USA· WEST (W6,7) s cc:rzz =i 
CARIBBEAN (6Y5/FH/TI) s 
BRAZIL (PY) s =t::i 
SOUTH AFRIC4 (ZS) s 
SE ASIA (HS, 9HZ) s 
AUSTRALIA (VK) s 
JAPAN (JA) s 

28MHz APRIL 1970 

USA· EAST (Wl-4) s c= -
CARIBBEAN (6Y5/FH/TI) s 
BRAZIL (PY) s 
SOUTH AFRICA (ZS) s 
SE ASIA (HS, 9MZ) s 
AUSfAALIA (YK) s 
JAPAN (JA) s c:::J 

' 
TIME (GMT) 00 OZ 04 06 08 tO 1Z 14 t6 18 ZO Zl 24 

s_ 
SHORT PATH 
L-
I.ONG PATH 

= t-50AYS = 6-ZO OAYS 

- OPENINGS ON MORE THAN lO OAYS IN THE MONTH 

ZM3s GQ/LE, ZM4s RJ/WH. 1600 KC6E.l. 1800 ZM3s 
GQ, 4NH. 2100 EA8HA. 9LI RP. 2200 CR4BB, EP2TW, 
UAOBP, VS6DR, K2RSR/VP9, ZD7SD, 6W8AL. 2300 
HSSABD, VS6s DO, DR. XWSBP, ZD3K, 4S7PB. 8P6CG. 
9LIRL, 9M2FX. 9VI PB. 

7MHz. 0100 EL2AK. 0500 EL2CB, CE3RR. HC8GS 
(QSLvia HK3WO),PJ8AA. 0600 C PIGN, F08HS, HC2GG/ / 
Hl7CAF, KH6EFW, KL7J DO, OA4NLA, T l2CAP, VP2MY 
VP2VI. YSJXEE, 5N2ABG. 0700 HR IERB, KJ6CD. 
KZ5NR (QSL via WA9PZU), W7HS (Utah) W7JLU/7 
(Wash., will be on 3.5 in autumn with large aerial), YS2CEN. 
0800 VK3ZL. 2000 JA6ACZ, VK3MR, ZM3GQ. 2200 
CX3AN, J X5CI, M II. 2400 YSIO. 

14MHz. 0500 KC4USG. MP4QBK. 0600 KC4USE 
(QSL via K2BPP). KC4USP (Anvcrs Is). KH6EEU. 
0700 FK8BB. 0800 FK8s Aft, BH. F08BO, KJ6HZ (Opr. 
Bill-, Box 924 ADS, APO, San Francisco. 96305), KW6AA, 
YKIAA, ZMIAAT/ K. 0900 KL7BJW, KS6DH. TA INC, 
VK9N I (Norfolk Is). IOOO AXOKW, UAOKIP (Wrangcl 
.Is. 1100 VK9NS (Norfolk Is). JSOO HS I ABU. 9N IMM. 
1600 VKOHM, VQ8CI. 1800 VS9MZ, 801XA (Botswana), 
9X5SP. 1900 VQ8CI, 9LI RP. 2000 FP8CS, VP2GBL, 
7XOLOU, 9Y4PL. 2100 VP2s MY, VI, VJ, ZD3K, 5H3LV/A 
(Zanzibar). 2200 H R2WTA, SU .I MA. TAOA Y, ZDSOE, 
YPIRC (QSL via VE4SK). 2300 JWICI, W9FIU/ KS4, 
VE8GH, ZP5AA (QSL via ZP5CE). 

21MHz. 0800 Fl8SR, TJIAT, YAIEXZ. 1200 HC2SW. 
1 IHQ (? spcdal station in Lebanon), OJOMI. 1300 Al'5HQ, 
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6Y5SR. 1400 CR8AI, YB/ AN (Box 288, Bandung). 1500 
TJIAT. 1700 Tl9CF. 1800 CEOTS (QSL via CE3TS), 
FR7ZW, JX4GN, ZD9BM. ZSs. ZS3D, 5H3KJ/A. 1900 
FR7ZD, HC5EJ, KH6BB, KS6CZ. TTSAF, VP2AZ 
(QSL via W9HHA), 5H3MB, 5X5SL. 2000 XT2HV (QSL 
via KOOTU), ZFIME (QSL to WSQQW). 7P8AB. 2100 
FM7WQ, 4X4JS/OA4 (QSL to WA2CRD). 2200 OA4QN, 
VE8ZZ, W7s. 

28MHz. 0900 HS5ABD. ZLJIS. 1000 AX9RY (PO .Box 
2073, Koncdobu. Papua), JA6A D. KH6QR, VK6RU, 
5N2AAF. 1100 FL8MB, MP4QBK, VS9MB, 3V8AL. 
1200 EP2JP. KG6AA Y. VP2LX, 5U7AI (QSL via DK3KB). 
1300 VU20LK, YAOCDRC. YS2CEN. 1400 E P2BI, 
H C IRM (QSL via WBSADO), VQSCW. 1500 PJ9JT, 
TG4SR, V£8ZZ, VP2Vl, 6Y5GB. 1600 HC2HM, W9FIU/ 
KS4. 1700 C£8AA, El2CB, HOJJC, TR8MC, VP2MR. 
1800 CEILB, KH6RS, W5, 6, and 7, YNIAA. 

Many 1hanks 10 a ll correspondenls and especially to the 
following for i1cms oblaincd from !heir publicalioos: The 

YOUR OPINION 

The Editor 
Radio Communication 
Sir-Will you please print a correction to my letter on page 178 of 
the March issue of Radio Commun/cal/on. 

.. I suggest a national channel of 70·375MHz with local RAEN 
channels In tho band 70·350MHz to 70·675MHz." 

Yours faithfully, 
G. M. C. Stone, G3FZL 

The Editor 
Radio Communlc11t1011 
Sir-I note corrections In the February Issue to the very Interesting 
Ix circuit by G3HVA In Radio Communication for January. 

T here are, however, two not noted on Fig 6 both the same error 
In that the 0·005 capacitors and resistors In the grids of the 12AT7 
and t2BY7A shunt all rf to earth, the resistor being on the wrong 
side of the capacitor in each case. 

I was very Interested In this article and, possibly with many 
others, would be Interested to see the circuit diagram of the har· 
monic monitor. This will not be known to those taking their licence 
out alter 1962 and It Is not In the Amateur Radio Clrcult.s Book, Ed. 2, 
which I have. 

Yours faithfully, 
A . G. Thorburn, G3WBT 

The Editor 
Radio Commun/cal/on 
Sir-I wish to thank Mr Thorburn lor localing two bad errors. The 
capacitors concerned should, of course, decouple on the muting 
side of the respective grid resistors. 

Regarding tho harmonic Indicator, I cannot understand why it has 
never found a place In tho Radio Communication Handbook. The 
circuit Is not new, bul ii performs a very necessary function in lhe 
shack of any amateur aspiring lo operate. 

Mr Thorburn's reference to "many others" prompts me to mention 
the disturbing fact that so very few of lhese Instruments have ever 
been made. Since they are the ultlmale In simplicity this leads one 
to suspect two things: 

1. That the maJorlty of amateurs would rather sweep the \vi 
problem "under the carpet" and not operate on the bands they 
prefer. 

2. That the commercial manufacture and widespread application 
of this typo of test.gear to amateur equipment, whether homebrew 
or commerclal, would be akin to showing a horror Olm lo a small 
ch ild. 

Yours faithfully, 
D. G. Pinnock, G3HVA 
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1970 Countries Table 
1·8 3'S 7 14 21 28 T otal 

MHz MH MHz MHz MHz MHz 
GBVG 2 12 14 16 31 27 102 
G3JVJ 4 38 10 17 14 12 95 
A6248 3 54 45 101 92 62 357 
OR53t427 8 6 159 88 70 331 
A6904 10 21 30 109 92 45 307 
A6t48 3 66 8 37 28 39 181 

(Next month's table will be In order of 1 ·8 plus 3·5MHz totals) 

Ex-G Radio C lub Bulletin ( WJHQO), DX'press (PAOTO,) 
DX News Sheet (Geoff Wolfs), lhe DX 'ers Magazine ( W4BP J) 
the Florida DX Report (W4FRO), 1hc DX'cr (K6 YGS), 
NARS Newsletter (5N2A1IF), Long Skip (VEJDID), O n the 
Air (0N4AD), and lhe West Coast DX Bulletin (WA6AUD). 
Please send all i1e111s for lhe May issue to reach G3FKM no 
later than 13 Apri l, for .June issue by U May, and for July 
issue by 8 .June. 

The Editor 
Radio Commun/cal/on 
Sir-I am pleased to see that lhe letters feature has been restored to 
Its former prominence. 

This Is European Conservation Year, and this ls relevant to 
amateur radio In respect to our pollullon problem. The If bands are 
now a free-for-all. Teleprinters and jammers are everywhere, even 
on standard frequency transmissions, and on 2,182kHz. Never have 
things been so chaotic. Whal Is so infuriating Is that most of this 
ORM Is Just good old-fashioned dog.In-the-manger " keeping the 
channel open". On 160m It Is now possible to tune right across the 
band on a receiver of reasonable sclecllvlty, and the S-meter not to 
fall below S9+ . Usually little or no Information traffic is heard. I 
recently heard a well-known fish-phone carrying the same phone 
patch on lhree channels-all on 160m I 

Never has the ratio of Information to bandwidth been so low. I 
reckon that even spark was moro efficlenll 

And what about tvl? Uhl should make tvi virtually impossible, 
but the modern sel has open printed circuit construction, transis­
tors, no screening, and no hpf on the Input. Such a filter could 
easlly replace the existing Isolation capacitors (about the only 
British Standard thal manufacturers seem to see nt to observe), 
giving safety plus a cut-of! below 470MHz. 

There Is also no drive lo get viewers to switch to uh! only. Brand 
new vhf-uhf arrays are going up around this area. All good business 
for the dealer, bul not for us I 

But may I ask what the RSGB Is actively doing about this matter of 
bloody- (or simple?) minded behaviour. Are they hounding the 
appropriate aulhorllles lo abate needless non-use of amateur 
bands? Are they getting nasly with the Iv Industry? I think lots of 
RSGB members would llko to know the answer. 

Yours faithfully. 
I. Jackson, G30HX 

Looking ahead 

25 April-VHF Convention, Whitton, Twickenham, Mdx. 
26 April- The Northern Radio Societies Association's Annual 

Convention and Exhibition, Belle Vue, Manchester. 

10 May-Scout Rally Camp, Ampthlll Park, Beds. Special event 
station by Bedford & District ARC. 

20 May- Lecture at the IEE by Dr J . A . Saxton, President RSGB. 
~5 July- Exhibition station at the Willenhall Comprehensive 

School's A nnual Garden Fele. 

25-21 July- British Amateur Television Club Convention, 
Cambridge. 

tt-22 Auguirt-RSGB Exhibition, New Hortlcultural Hall, London. 
11 October- RSGB Scoltish VHF Convention, Dundee. 
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SOCIETY 
AFFAIRS 

A brief report of the Council meeting held at 
Society HQ on 20 February 1970 

Present: Dr J. A. Saxton (President, In the Chafr), Messrs 8 . 
Armstrong, R. J . Hughes, A. F. Hunter, G. R. Jessop, H. E. McNally, 
L. E. Newnham, C.H. Parsons, J. R. Petty, W. A. Scarr, R. F. Stevens, 
G. M . C. Stone, J . W. Swinnerlon, F. C. Ward, E. W. Yeomanson 
(members of the Council), R. G. V. Vaughan (general manager) and 
A. W. Hulclllnson (editor). 

Messrs J. 0. Brown and A. C. Morris attended the meeting by 
lnv/1,11/on, to advise Council on (!nanclal mailers. 

Apologies for absence were received from Or E. J. Allaway and 
Messrs Caws and Ingram. 

Welcome to new member of Council 
Dr Saxton welcomed Mr C. H. Parsons as a new member of 
Council and presented him with his Council member's badge. 

Membership and affiliation 
It was resolved: 

(I) to elect 214 corporate members and 91 associate members· 
(ii) to grant corporate membership to 2t associates· ' 
(Ill) to waive the subscription of seven members du~ to blind-

ness or other disability; 
(Iv) to grant affiliation to the Darwen Grammar School Radio 

Club, th.e Greenford Amateur Radio Society, the Luqa 
Radio Club (9H1BAJ Malta, the Queen Mary College Radio 
and Electronics Society (London) and tho South Bucks 
VHF Club; 

(v) to grant corporate membership to 145 applicants contained 
In block subscription applications received from various 
overseas organizations. 

Accommodation for Maurice Child Collection 
Mr Armstrong reported that he had visited Mr L. W. Jones, GSJO, 
and that arrangements for accommodation of the Maurice Child 
Collection appeared to be satisfactory. The exhibition was private, 
but access could be had at any convenient time by appointment 
with Mr Jones. Alter discussion, it was agreed that the Maurice 
Child Colloctlon be transferred to Mr L. W Jones' exhibition, 
provided that suitable Insurance and legal arrangements were 
made. 

Committee recommendations 
Council approved recommendations of tho VHF Contests Com­
mittee, HF Contests Committee, Membership and Representation 
Committee, Finance and Staff Committee, and VHF Committee. 

Council decided to approve a recommendation of the Member­
ship and Representation Committee subJecl to the following 
amended wording: 

"Subject to the approval of Council, whoro two or more members 
ol the Society are related, family membership may be granted to 
a corporate member and those members of his family living 
with him, provided all such corporate and associate members 
appear In the Society's register of members as resident al the 
corporate member's address. The said corporate member shall 
be responsible for payment annually of one full subscription and 
half tho normal rate for each member ol the family membership. 
'Fan1ily members' shall enjoy the rights and 1>rlvlleges set out in 
tho Society's A rticles of Association wilh tho exception I.hat only 
the said corporate member shall receive a copy of the Society's 
official Journal." 

Regional representative for Region 11 
Council noted that Mr Wiiiiams. GW3LCQ, wished to relinquish 
the post of regional representative for Region 11. Council approved 
the appointment of Mr P. Hudson, GW31EO. as regional represen­
tative In place of Mr W iiiiams. 

Regional representative for Region 1 o 
Council noted that the co-option of Mr C. H. Parsons, GWSNP, 
as zonal Council member for Zone E resulted In a vacancy for a 
regional representative for Region 10, and It approved the appoint­
ment of Mr D. M. Thomas, GW3RWX. to flll this vacancy. 

Area representative for North Devon 
Council approved the nomination of Mr H. G. Hughes, G4CG, as 
area representative for North Devon. 

Society trophies 
Council agreed In principle to a suggestion from the general 
manager that an honorary trophies manager be appointed to act 
as custodian of the Society's trophies. 

Minutes of 1969 AGM 
Council approved for publication In an early Issue of Radio 
Commv11icallon l\11 amended version of the draft minutes of the 
1969 Annual General Meeting. 

World Telecommunication Day, 17 May 1970 
Mr R. F. Stevens said that he had received a letter from the 
Secretary-General of the ITU drawing attention to World T ele­
communlcatlon Day, fixed as 17 May 1970. The Secretary-General 
had stated that the theme of World Telecommunication Day was 
to be telecommunications and education, and he hoped that the 
RSGB would be able to take steps to publlclse the day. 

Minutes of committee meetings 
Council approved the minutes of the VHF Contests Committee 
(30.12.69) and (27.1.70), HF Contests Committee (22.1.70), Member­
ship and Representation Committee (4.12.69), Finance and Staff 
Committee (22.1.70), Technical Committee (20.1.70), RAEN Com­
mittee (29.11.69), VHF Committee (19.1.70), Scientific Studies 
Committee (2.2.70) and Education Committee (10.1.70). 

Other business 
Mr Hunter reported that a Zone G meeting was due lo be held 
shortly In Edinburgh. He hoped to bo able to report the outcome 
of this meeting to Council In due course. 

Mr Stevens drew attention to the valuable work carried out by 
Mr Bracewell, G3EGK, on collation of Information concerning 
planning cases. Mr Bracewell had supplied a valuable summary of 
existing Information. The President agreed to write a letter of 
thanks to Mr Bracewell. 

Council was in session for 31 hours 

OOOODODODDDOO!JDDOOOOOOOOOOODOJOOJODDCDOOODDDOOOCODOJOOOO 

COMMENT 
The editor Is advised that the letter from GSSBA (Radio Com­
mvnlc~llon March 1970, p. 179) contains two Incorrect assumptions. 

Firstly. as was pointed out years ago by GSRV. there is no such 
thing as a !vi-proof transmitter. If a transmitter ls well designed, 
constructed, Installed and operated then It may have a very low level 
of harmonic or spurious radiation. However, by no magic at the 
transmitter can one have a guarantee against the blocking of a 
transistorized tv. 

RADIO COMMUNICATION APRIL 1970 

Secondly, on the "best" length of cable between the pa and the 
low pass filter, G3SBA 's reasoning seems perfectly sound If all 
such fllters started with a shunt section (tho KW Electronics pro­
duct does not), and If the cable does not radiate ellhor from rf on 
the outside or leakage through the braid due to the large harmonic 
swr, and /(operation is confined to the spot frequency correspond­
ing to the best length. 

Tho point Is that tvi is a complex business and one should not 
draw all-embracing conclusions from Isolated experiments. The 
medicine which does so much good for your headache will do no 
good at all for a sprained wrlstl 
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The committee gratefully acknowledges check-logs from the 
following: G3HCL, DM2DCH, DM2DLM, DM4ZWL, HA6KNB, 

rn[illJDU~ ~ 
HA8UF, SP4DCR, Y05AFJ, Y08FR, ZL1 HV and 3Z5A TO. 

CW SECTION, TRANSMIT TING 
Posn Callalgn P oints Posn Callslgn P oints 

1 G3FXB• 4297 n { DM3ZIC 670 
2 G3KMO• 3687 UP2BU 670 
3 GSPQ• 3070 79 DM2CCM 668 

The Eighth 7MHz Contest 
4 GM3CFS 3057 80 3Z8HR 665 
5 GW3BOY 2993 { G3JKY 

660 
CW Section 2S-26 O ctober 11119 6 G3KLH 2860 81 

UA1TL 660 
The HF Contests Committee was very pleased to receive a greatly 7 G3ESF 2790 UB5TR 660 
Increased entry this year compared with the two previous years. 8 GW3JI 2780 W300R 660 
There wore 153 logs (with a multi-operator entry from YU3DUV with 9 G3KZC 2660 85 DM2BWG 655 
790 points), an Increase of 41 over 1968. 10 GSPB 2515 86 HA3GA 653 

The overall winner, by a margin of 610 points, was A . J. Slater. tt G20T 2487 87 Y02AVP 650 
G3FXB, who had 336 contacts, of which 48 were entitled to the 12 G3VYI 2t88 { LA20 648 
bonus. He will be awarded the Thomas (G60BJ Memorial Trophy. 13 G3HZL 2180 88 UQ2CC 648 
T he runner-up, M. A . Birch, G3KMO, had 328 contacts (42 bonus) 14 GSRP 2087 90 SP2BNJ 645 
for n total of 3,687 points. Third place went to D. H. Allerston, GSPQ, 15 G3KSH 1850 9t UTSNG 635 
after a close fight, with 3,070 points from 263 contacts (45 bonus). 16 G3APN 1830 92{UA1KMD 630 
The leading overseas entrant was V. B. Wakutjn, UA9WS, with 17 G3GKI 1575 UBSMZ 630 
t,409 points from 40 contacts, of which nine ranked for a bonus. 18 GSKS 1470 94 SMSCMP 623 

There were 14 logs received In 1he receiving sub-section (an 19 G3UFW 1425 95 OH3NY 615 
Increase of three over last year). Of these, 11 came from overseas, 20 UA9ws· 1409 r·· 605 
including one from Japan. The winner, R. W. Thomas, BRS15822, with 21 G3TBK 1330 96 Y09APK 605 
1,840 points had over 1,000 points margin over his nearest rival, J . 22 UL7JG• 1300 OZ4H 600 
Motycka, OK1-1 1861, while UN1--08832 in Petrozavodsk was third 23 G8TC 1225 98 UA3RO 600 
with 785 points. 24 G3SOX 1220 3Z7CHR 600 

25 V01AW• 1160 101 Y02RA 598 
T elephony S ection 8-9 November1969 26 SMOCBC 1068 102 OK2PAW 595 
There was Increased support In this event compared with last year 27 VE2LY 1065 { SM7CMV 590 
but It was not up to the level of 1967. Once again the committee was 28 WA1FHU 1060 103 

UA4KHP 590 
disappointed that so few of the stations taking part did not trouble 29 U02KCR t015 U02LP 590 
to send In entries. Only 11 of the 31 logs received were from UK 30 SM3EWB 1000 UW3UO 590 
stations. 31 OK2BOB 978 107 W701 585 

The winner was J. Fi sh, G4MH, whose station was operated under 32 SP2AVE/2 975 108 UW3FW 575 
supervision by G3WAH, with a score of 1,830 points from 152 33 3Z2LV 950 109 SM4AZD 573 
contacts (35 bonus). W. K. Ginder, G3NAS, was second with 1,603 34 G3WRR 900 r"" 570 
poln1s from 112 contacts, and K. Wood, G3SME, third with 1,428 35 G8KU 880 110 OH3MM 570 
points from 116 contacts. The leading overseas entrant was 36 UA3LM 868 UC2RL 570 
UA9KAX with 1,225 points followed by F2QO (1,085 points) and 

37{ DM6SAK 855 OH6ZJ 550 
EP2BQ (900 points). UB5KAW 855 ll3 UA9KHL 550 

The receiving sub-section with 33 entries (27 UK and 6 overseas) 39 UP2QA 840 115 GSDZ 545 
showed an Increase of 14 over 1968 but was still under the 1967 40 UY5ZP 835 116 UA1KBC 543 
total. Once again, Joe Skidmore, BRS26431, headed the list with 41 UW1CX 815 117 W1FLN 540 
1,863 points to repeat his successes In 1967 and 1968. A score of 

42{ HB9AGH 810 118 UA1YR 525 
1,548 for D. A . W hitaker, BRS25429, took him to second place, while LA10A 810 119 OK2BBI 520 
S. Cole, GW-13149 was third with 1,405 points. 44 K4BBK 805 120 UP2SB 515 

The leading overseas listener was R. Johansson, SM4-2825, with 45 UA3QO 800 121 W4NM 505 
865 points, followed by P. R. Ball, El-221. (620 points). 46 OK2BDE 790 122 UA3DU 495 

{ K4JM 785 123 UA1KUA 493 
Equipment 47 SLOAX 785 124 OH5VX 490 
The leading cw station, G3FXB, used a KW Viceroy and SB30t with UA1DX 785 125 YU1NUF 478 
Inverted Vee with apex at SOit, white G3KMO had a KW Vespa Mark 2 50 UR2QI 750 126 OH1LX 465 
with homebuilt receiver and two Inverted Voes. 

51 { UA6KBS 745 127 3Z8CCO 460 
In the phone section, G4MH had a KW2000 plus KW600 with UBSNS 745 128 OK1ACF 450 

SX117 Into Inverted Vee and long wire. A Heathkit Marauder plus 53 YU4AAW 743 { UP2AG 440 
$8200 with HQ170 and Inverted Vee was the line-up at G3NAS. { UA1WJ 740 129 YOSAVW 440 

On the receiving side BRS15822 had a 60ft long wire to a JR500SE 54 3Z9ABE 740 t 31 3Z2PAH 435 
and HRO plus PR30X pre-selector, white BRS26431 now has a 56 OK20X 730 t32 UP2BL 425 
similar receiver with his 100 ft end-led aerial. 

J G2GM 
725 133 SP4CMY 405 

57 UJSKAA 725 134 OH4RB 400 
Conditions UL7GW 725 135 UA3GO 390 
Conditions seenl to have been much the same as last year, with G31GU 720 136 3Z6DED 385 
very few contacts with VK and African stations. leaving the bulk of 60"\ HB9KC 720 137 W8EY 375 
the scoring to Inter-European contacts. { F9LT 710 

138{ UV3NG 370 
62 OK2SFS 710 3Z6UK 370 

Comments- contestants YU1SF 710 140 UA40M 365 
There were very few comments I hi s year, so ii must be assumed that 65 SM7CGY 703 141 Y07ARZ 363 
the rules ~re satisfactory. 

66 
( 3Z9BNY 700 ~GSQZ 315 

There were the usual complaints about broadcast stations in the \ OZ2UA 700 142 UA4KUB 315 
band, In particular f rom entrants In the phone section. { OK2PAE 695 

144 
LZ1KWF 305 

68 SP4DGS 695 UP2AW 305 
Comments-committee UQ2KAL 695 146 OK1 FAF 300 
The logs were of a very good standard with only two in pencil and 71 UA1FW 688 147 UW9WB 275 
lwo others rather difficult to read. A few had to be re-scored, but 72 f ONSWL 685 148 EA3KI 265 
there were too many c laims for points on duplicate contacts. { UB5VK 685 149 UT5SY 255 

There were two multi-operator entries In the phone section 
74 

UA41M 675 150 UC2WG 253 
(G3VPS-1,235 points and LA2AB-1,058polnts). A lso two late entries UT5DL 675 151 SMSBTX 230 
in the cw section (GSGJ0-1,455 points and W2LXK-1,860 points). 76 UR2BV 673 152 SMOBDS 185 

280 RADIO COMMUNICATION APRIL 1970 



PHONE SECTION, TRANSMITTING 
Posn. C·allslgn Points Posn Callslgn 

1 G4MH" 1830 17 G50Z 
2 G3NAS• 1603 18 HA5CO 
3 G3SME• 1428 19 SM5CMP 
4 G3KMA 1350 20 UA2KBO 
S UA9KAX" 1225 {KZ511 
6 G3NYO 1195 21 SM70BA 
7 F200" 1085 23 LA6U 
8 G20T 925 24 OZ70X 
9 EP2BO" 900 25 HB9UO 

10 G05APJ 800 26 UB5KWX 
11 EA6BN 783 27 HB90X 
12 G20C 740 28 U02KCR 
13 G3KSH 640 29 OH80A 
14 11PHN 585 30 Y04AKA 
15 LA50K 575 31 Y04CT 
16 G3SNN 555 

CW SECTION, RECEIVING 
Posn 'Callslgn Points 

1 BRS15822" 1840 
2 OK1-11861 • 805 
3 UNl-08832" 785 
4 OK1-12233• 755 
5 UA4-133-21 705 
6 U C2-009-107 625 
7 BRS20240" 565 

Poan 
8 
9 

10 
11 
12 
13 

!: 14 

Callaign 
UBS-065-5 
A5821• 
Y02-1047 
UP2-038-33 
SPS-1079 
U02-037-10 
JAl-4876 

PHONE SECTION, RECEIVIN G 
Posn Callsign Points P osn Callslgn 

1 BRS26431" 1863 18 G-0903 
2; BRS25429• 1548 19 BRS29592 
3 GW- 13149• 1405 20 SWL Randall 
4 BRS26003 1240 21 A6406 
5 A6079 1231 

22{BRS31172 
6 A6003 1225 A6411 
7 A5662 1220 24 El-221 " 
8 A5956 1130 25 BRS30628 
9 BRS25605 1080 26 A6075 

10 A5489 1060 27 BRS29715 
11 BRS28201 1035 

28{ BRS20249 
12 A5164 1030 NL-455" 
13 A5821 1010 30 OKl-15835 
14 A6444 945 31 UBS-07325 
15 BRS31341 935 32 SPS-1079 
16 A6603 880 33 A6098 

Points 
552 
475 
450 
423 
325 
325 
315 
290 
280 
269 
253 
240 
115 
90 
60 

Poin ts 
495 
425 
405 
375 
305 
300 
150 

Points 
820 
775 
760 
720 
625 
625 
620 
560 
550 
505 
495 
495 
300 
295 
285 
235 

17 SM4-2825• 865 • CertiOcate winners. 

First results IARU Region 1 Contest 1969 
Our Czechoslovakian friends, who organized the IARU Region 1 
September contest In 1969, have sent us the following preliminary 
results : 

Section l - 145MHz Fixed Section ll-145MHz Portable 
Stations Stations 

Points Points 
1. OZ10Z EP17e 100,765 1. SK6AB/7 GP38J 153,497 
2. OZ60L FP50e 95,425 2. SM7BZX GP49a 137,873 
3. G2JF AL65d 86,558 3. OZ9SW/ P FP73a 106,935 
4. P03HEB ON75g 59,792 4. OK3GG/iP EK50c 89,867 
5. OLOBR EN75g 56,911 5. OZ3PU P G003a 85,736 

Section lll-433MHz Fixed Section IV-433MHz Portable 
Stations Stations 

Points Points 
1. PAOEZ CM66b 7,478 1. GW3HAZ/P YM25e 11.401 
2. OC60P DK11g 6,510 2. OL7HR/P FJ27a 10,690 
3. PAOJMS CM72b 6,357 3. G03WMS/ P X077g 9,783 
4. OJ9PT OL46c 5,922 4. OJ3ZU/P OL52a 7,433 
5. PAOHVA CM53e 5,807 5. POSJNH/P CM35f 7,033 

Section V- 1296MH z Fixed Section Vl- 1296 MHz 
Stations Portable Stations 

Points Points 
1. OL6LM Gl72e 288 1. OK3CDB/P l119a 665 
2. OL6MHA GJ75J 235 2. GW3HAZ/P YM25e 621 
3. OL1EI Fl78J 212 3. OL2AS/P GH23h 526 
4. F1XL BI02d 28 4. OK1KIR/P Hl01h 507 
5. F1NC Bl22a 24 5. OK1BMW/ P HK52b 475 
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CRCC also received a 2,400MHz log from HB9RG, who made two 
ssb contacts: OJ4AU-335kin and OJ3EN-90 km. 

The full results of this contest will be sent to all competitors as 
soon as they are printed. Thanks to CRCC for an excellent and 
quick lob. 

January 144MHz CW Contest 1970 
Although support for the January 144MHz CW Contost was again 
disappointing, the majority of tho 22 contestants thoroughly enjoyed 
tho event. Loss than 90 stations were logged, and this regrettably 
small total reflects the ever diminishing proportion of Class A 
licences active on the band. 

Two stations thought that the conditions wore slightly above 
average, especially during the early hours, but tho remainder were 
equally divided In describing propagation as being normal for 
January or decidedly poor. 

The early start, which had been timed to take advantage of any 
dawn lift, was not an unqualllled success; there being a two to one 
majority of opinion which thought that the better dawn conditions 
were Insufficient to compensate for the effort of having to get up at 
such an unearthly hour. 

The rules were considered to be simple and fair by G3JXN and 
GW3MFY, although G3NOH and G2WS wore not alone In their 
condemnation of the need to exchange both QTH and QRA. G3BRK 
complained of few slgnalsfrom the north, whllo GJNNG commented 
upon receiving consistently strong slgnals lrom G3JYP all through 
tho contest. 

Colin Oesborough, G3NNG, operating from his home OTH, 40011 
a.sl, was eventually ruled to be the winner with a score of 214 points. 
Congratulatlons, Des, In marking up another triumph for completely 
solld-state equipment! 

The runner up was Philip Bagshaw, G3NEO, with 210 points. In 
contrast, Phll's equipment was more conventional, but the close· 
ness of the flnal scores emphasizes the fact that operating skill 
remains a vital factor In the determination of all the top places .. 

Third place went to GW3MFY who, with considerably fewer 
contacts, gained his total of 173 points by being at one end of no 
less than a third of the best QSOs made by other contestants. 

Check logs were gratefully received from G20HV, GW3UUT/ P, 
and from Ron Thomas, BRS15822, whose excellent copy of 33 
contacts for the Listener Championship was most valuable In 
helping to resolve discrepancies In the competitors' log keeping. 

Logs were also submitted by G30XO/ A and G3BRK who, as n1ulli· 
operator stations representing clubs, falled to realize that under 
Rule Sb this was a contest for single-operator flxed stations only. 

Posn Call- 8col'9 QSOs County Best QSO Aerial Power Ft 
si&n km w asl 

1 G3NNG 214 42 BE G3JYP-332 6/6 25 400 
2 GSNEO 210 31 YS PAOAWN-380 5/5 150 380 
3 GW3MFY 173 23 GM G30AH-330 6/6/6/6 100 190 
4 G3JXN 165 40 LO G3JYP-360 10 el 125 205 
5 G3NOH 159 39 HF PAOAWN-312 12 el 150 250 
6 G3USB 128 27 CE GW3UUT/ P-295 10 el 150 100 
7 G3BHT 108 31 WK G30AH-2SO 10 el 80 580 
8 G2WS 103 21 ST G3NE0-250 6 el 75 300 
9 G30HH 102 20 SO G30AH-295 4 el 50 1050 

10 GSWSN 101 29 GWSMFY-283 12/ 12 75 140 
11 G3FIJ 97 20 EX GW3MFY- 292 10 cl 30 150 
12 G3JYP 92 11 WO G3JXN-375 6/6 100 550 
13 Gl5ALP 88 8 LY G2JF-050 24 el 150 1300 
14 G3NNK 82 26 EX GW3MFY-280 6/6 100 85 
15 G2HH 73 14 WE GC2FZC-220 10 el 10 270 
16 G2XV 68 18 CE GW3UUT/ P-280 3 OuadlOO 50 
17 G3BPM 66 20 MO GW3MFY-225 s el 25 
18 G3WUW 61 18 CE GW3VKL/ P-280 8 el 30 50 
19- GSWDG 60 12 G3NE0-270 6 el 25 150 
19- GC2FZC 60 8 GY G3NNG-255 8/8 60 170 
21 GC3YIZ 18 3 GY GW3MFY-235 8/8 12 25 
22 G3VSZ 17 12 BS G3KMT-90 5 el 15 550 
GSOXO/A and G3BRK were dlsquallfled under Rule Sb. 

May 1970 144MHz Portable Contest 
The rules for this contest published in tho March Issue of Radio 
Commun/cal/on should have Included the following General Rules: 
1, 2, 4, 3a, Sa, 6a, 7a, Sc, 9a, 10, 11, 12, 13-24. In tho address amend 
Ronny to read Penny. 
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January 1970 144MHz SSB Contest 
For once, opinion was unanimous that conditions were poor. This 
is generally born out although, as usual, some long-distance 
contacts were made. There Is only one section In this contest for 
all classes of station and the first two places go to fixed stations. 
Only one portable station entered, which is not surprising consider­
ing the timing of the contest. The winner was Roger Taylor, 
GSBBB. with 245 points, followed by Tom Douglas, G3BA, with 
192 points. Tom would rather see a reversion to a one-and-a-half 
hour contest as he does not feel the activity warrants more. How­
ever, others feel that the extra time provides the opportunity to 
search for weak dx. The longest distance contact was between 
G3GZJ and G3CCH at 485km. 

Comments received included: 
"Very few stations within range .... Rules are fine as they are"­
G3GZJ. 
"Very enjoyable ... wish this was a monthly contest"-G15ALP. 
" Conditions grlm"-G30XD/A . 

Posn Ca.llslgn Points QSO• B u tdx km Power Aedal 
1 GBBBB 254 39 Gl3GXP 445 350 O/P 10 afernont 
2 G3BA 192 35 G3GZJ 34a 4000/ P Omni· Vee 
3 GJOXD/ A 181 33 G3GZJ 325 30 6/ 6 slot 
4 GJGZJ tGB t3 G3CCH •85 125 O/ P G/ 6 slot 
5 G3DAH t35 20 G3GZJ •60 200 10 clomcnl 
G G3NEO 125 23 G3GZJ 435 ISO 2 X 5 ole.ment 
7 GW3UCB/ P 102 " GBBBB 297 !)() to alemont 
8 GBAJC 81 .. PAODGH JtO 100 8 oloment 
9 G6VX 80 17 GJGZJ 327 100 O/ P 6/6 slot 

10 G3VKP GG 15 GJUOA 202 60 O/P 4/ 4 slot 
It G3EHM so t9 G30AH 220 400 10 elemt•nl 
12 G3VXK 45 12 GBBBB 247 so 0 / P 10 elemenl 
tJ GISALP 43 5 G3CCH 440 240 
t4 GJTCG 38 to GJBA 185 120 

May 1970 432MHz Open Contest 
1800 gmt on 30 May to 1500gmt on 31 May. 

24 olomont co/Um:tH 
6/6 slot 

All entries and checklogs must be sent to the adjudicator, addressed 
to: VHF Contests Committee, c/ o GSA YN, 108 Gascoigne Rd, 
New Addington, Croydon, Surrey, CRO ONE. 

The following general rules, as published In the January Issue of 
Radio Communication. will apply: 1, 2, 3, 4a, Sa, Sa, 7a, Sa, 9a, 10, 
11, 12a, 13-24. 

Grafton's Annual G2AAN Top Band Contest 
D ates: Phone AM only Section-11 April. 

CW only Section-18 April 
Phone SSS only Section- 25 April 

Times : 2130gmt lo 2400gmt all sections. 
Rules: As always before, one point per contact, any station may be 
worked only once in each section of the contest. RST (or RS) reports 
shall be exchanged followed by a serial number starting anywhere 
between 001 and 100 Increasing by one throughout the whole 
contest. 

All reports to be acknowledged, Competing stations shall call 
"CO GRS" on cw, "CO Grafton AM Contest" on phone, "CO 
Grafton SSS Contest" on ssb phone. 

Logs bearing the usual signed declaration should be sent to 
G3KEB at 23, Richmond House, East Street, London SE17, and must 
be postmarked not later than 6 May 1970. Blank log sheets and 
copies of the rules are available from G3KEB on receipt of an sae. 

Certificates will be awarded to the two highest scores In the 
whole contest, and further certificates to the winners of each 
section. 

OF Qualifying Event-Derby 
Date: 26 April 
Map : OS Sheet 111 (Buxton and Matlock) 
Assembly : 1300bst for start at 1320bst. 
Location: NGR 337464 seven miles north of Derby (approach f rom 
Hazelwood). Frequencies and callsigns wlll be announced at the 
start. 

This event Is being organized by Derby ARS, and Intending com­
petitors are asked to notify Alan Hitchcock of the numbers in their 
parties requiring tea (10s 6d a head). His address is: 38 West Road, 
Spondon, Derby DE2 7AB. 

Please advise Alan Hitchcock as soon as possible, and in any 
case not later than 18 April. 
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OF Qualifying Event-Grimsby 
Date: 10 May 
Map : OS Sheet 105 (Grimsby). 
Assembly : 1300bst for start at 1320bst. 
Location: Waltham Aerodrome (on A 16) NGR 284018. Frequencies 
and callsigns wil l be announced at the start. 

This event is being organized by Grimsby ARS and Intending com­
petitors are asked to notify John Reynolds (G3RSD) of the numbers 
in thei r parties requiring tea. His address is: 91 Davenport Drive, 
Cleethorpes, Lines. 

Please advise G3RSD as soon as possible, and in any case not 
later than 4 May. 

Contests calendar 
11-12 Aprtl-70MHz Open 
28 Aprll-DF Qualifying Event, Derby 
2-3 Ma.y•-144MHz Portable Long Section 
3 May-144MHz Portable Short Section 
to May-OF Qualifying Event, Grimsby. (New date) 
30-31 M ay-432M Hz Open 
8-7Jun~F NFD 
14 Jun-Microwave Contest (1,296MHz and up) 
14 June-OF Qualifying Event, Salisbury 
21 June-70MHz Portable 
28 June-OF Qualifying Event, High Wycombe 
4-5 July-Summer 1·8MHz 
4-5 July •-144MHz Open 
11-12 July-High Power HF Field Day 
19 July-OF Qualifying Event, Stratford 
26 July-432MHz Open 
9 August-OF Qualifying Event, Chelmsford 
10 Auguat-144MHz SSS 
15-18 Auguat-70MHz CW 
5-6 $eptember•-VHF NFD and IARU Region 1 VHF Conies! 
13 S eptember-Som Field Day 
20 S eptember-OF National Final, Slade 
H October• -tARU Region 1 UHF/SHF Contest 
10-11 October-28MHz 
24-25 October-7MHz CW 
7-8 November-7MHz Phone 
7-8 N ovemb er-144MHz CW 
14-15 Novembe~-Second 1·8MHz 
I December-144MHz Fixed Station 

•To coincide with IARU Contests 

SPECIAL EVENT STATIONS 
Cornish Societies' "Cuntelles K ernewick," 11-12 April 
The Gloucester Amateur Radio Society will run a station at the 
Royal Agricultural College, Clrencester, on the occasion of this 
" Gathering of the Cornish." This event , at which delegates from 
Cornish societies throughout the country meet, takes place every 
two years and the host society this year is the Gloucester Cornish 
Association. 

The callsign GB3CAG, " Cornish Association Gathering", has 
been applied for and the station hopes to bo active on 3·5, 7, 14 and 
21MHz from 11am 11 April until 5pm 12 April. It will be particularly 
on the look-out for contacts with Cornwall and Cornish amateurs 
overseas. 

Scout Rally Camp, 10 May 
The Bedford and District A mateur Radio Club will run a station 
at the Scout Rally Camp lo be held at Ampthill Park, Bedfordshire, 
on 10 May which will be attended by the Chief Scout, Sir Charles 
Maclean, Bt. 

The special callsign GB3BS has been obtained and operation 
will be on all bands using three transmitters. Frequencies 3,525 and 
7,025kHz cw,'3,700 up and 7,025 ssb, and 144·79 vhf. A special QSL 
card will conflrm all contacts from 10am onwards and, contacts 
with UK stations, especially Scout stations, will be welcome. 

Willenhall, Staffs, 3-5 July 
An exhibition station will be Jn operation at the Willenhall Compre­
hensive School's Annual Garden Fete from 3 to 5 July, i nclusive. 
Bands in use are to be 160·80m and ssb, and 40·10m ssb. Requests 
for schedules and other Information (with sae please) to: C. J. 
Pedley, G3YHN, 57 Temple Road, Willenhall, Staffs WV13 1ET. 
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MOBILE RALLY NEWS 
North Midlands Mobile Rally, 19 April 
At Drayton Manor Park, Drayton Bassett, nr Tamworth, on the 
A4091 south of the AS which links the Ml and M6. 

Official opening al noon. Talk-in stations on 2, 4 and t60m bands. 
For the xyl and junior ops there will be a large pool, zoo, model 
railway, and plenty of space for picnics. For lhose who do nol bring 
food with them there will be a licensed restaurant, self-service 
restaurant and snack bars. 

Spalding Tulip Time Rally, 3rd May 
At the picnic site at Surneel, four miles north of S1rnldlng on the 
A 16. Talk- In station G3VPR/ P on top band 1,980kHz, and possibly 
on 2m. 

Further details, maps and Information on lhe tulip fields from 
R. Harrison, G3VPR, QTHR. 

GB3EAL Mobile Rally, 10 May 
At Hanwell Community Centre, Westcott Crescent, Hanwell, 
London W7. 

The rally will be opened by the Mayor of Ealing at 1 pm. The AA 
will be putting up signposts at the main road junctions around 
Hanwell. and there will be talk-in stations on 160, 4 and 2m. 

There will be raffies, surplus eQulpment and component sales, a 
bring and buy stall, and trade stalls. Some 15 companies, some of 
them of especial Interest to the ladies, will be exhibiting in the main 
hall. Refreshments and ample parking facilities will also be available. 

Mobile rallies calendar 

19 Aprlf- North Midlands Mobile Rally. 

3 May-Spalding Tulip Time Rally. 

3 May- Thanet Radio Society Mobile Rally, King George 6th 
Memorial Park, Ramsgate, Kent. 

10 May-Ealing and District Amateur Radio Society Rally. 

17 May-Northern Mobile Rally. Organised by the Northern 
Amateur Radio Mobile Society. 

14 June-1st Elvaston Castle Mobile Rally, Elvaston, Derby. 
Organized by the Nunsfleld House Community Association 
Amateur Radio Group, G3EEO. Further Information from 
P. Neal, G3WFU, QTHR. 

14 June-Tenth Anniversary Rally at HMS Mercury organized by 
RNA RS and the Portsmouth and Fareham Radio Clubs. Further 
information from J. Allen, G3DOT, QTHR. 

20-21 June-Angllan Mobile Radio Rally, Suffolk Showground, 
Ipswich. Further information from D. W. N. Thomas, GSBVE, 
QTHR. 

21 June-University College of Swansea Amateur Radio Society's 
Annual Rally. Singleton Park, Swansea. 

28 June-Longleat Safari Mobile Rally, Longleal House, Near 
Warminster. Organized by the City & County of Bristol RSGB 
Group. 

5 July- 1970 South Shields Moblle Rally. 

5 July-Cornish Radio Amateur Club Rally. Further Information 
from J . Farrar, G3UCQ, QTHR. 

5 July- Amateur Radio Mobile Society's Annual Rally and 
Carnival, RAF/ USAF Air Base, Alconbury, Hunts. 

12 July-Worcester and District Amateur Radio Club Rally. 

12 July - W ADARC Mobile Rally, Hill County Secondary School, 
Upton- upon-Severn, W orcestershire. 

19 July-Scarborough A mateur Radio Society Rally, Burnlston 
Road Barracks, Scarborough. 

26 July- White Rose Moblle Rally, Allerton High School, King 
Lane, Leeds 17. Organi zed by the Pudsey & District Radio Club. 
Furtherlnformallon from K. Wells, G3WIX, QTHR. 

9 August-Woburn Abbey Mobile Rally. 

20 September- Peterborough Mobile Rally. 

M id-September- RSGB Scottish Mobile Rally, Region 14. 
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RADIO AMATEUR 
EMERGENCY NETWORK 

By S. W. LAW, G3PAZ• 

This column certainly gets around! In lhe December 1969 issue wa 
gave a little news from New Zealand about lhe Amateur Radio 
Emergency Corps. Now a very welcome leller from lhe editor of 
Break-In, the official organ ol the New Zealand Association of Radio 
Transmitters, encloses a whole page feature from Tile C/1rislc/Jurc/1 
Star dealing wilh the men of the Search and Rescue Organisation 
and how they operate. The item naturally includes the Amateur 
Radio Emergency Corps and the whole givE>s a fascinating account. 
with pictures and text, of the type of work which Is carried out. 

As a make-weight, Don Mackay, ZL3RW/ZL3EX (the editor of 
Brea/<.-/11), who Is also AREC representative on the SAR Commiltee 
(a government department), Informs us that already this year the 
Christchurch AREC has supplied communications for three search 
and rescue operations. Also Don has kindly provided a block dia­
gram of a model exercise, AREC style, complete with typical fre­
Quencies used. W e note the use of the letter E in the emergency call· 
signs, which would appear to be a special provision in ZL. We 
wonder how the UK authorities would view thi s here? 

One Impressive point that emerges in a perusal of the malerial 
is the close-knit liaison between so many bodies of voluntary 
workers, each with Its own brand of expertise, which operate 
together to the one end- search and rescue. T ruly a set-up lo be 
proud of by any standard. 

Incidentally, for the night-owls, you may hear AREC on 40m but 
you may have to push it a bit on your rx for their 3·9MHz channel ; 
unless you have general coverage, In which case look around 5·68-
MHz for the SAR, 3·261MHz for Mountain Safety or 3·336 for the 
Park Boards (a modest title, we think, by UK standards!). 

Group items 
Surrey, now at a strength of 50, Is pushing along under the nrm hand 
of G3MFB, and the message-handling exercise on 15 February and 
the well-organized work on 22 March (Zulu 2) have done much to 
keep this well-established group to the fore. Sussex, as might be 
expected, Is by no means idle, while Kent is often to be heard at 
work. The Lewisham (GLC) Group Is still paying great attention to 
the special hazards In its area. (What will It do when the Thames 
Barrage becomes a reality?) Liverpool and South-west Lanes Group 
tried out a small scheme on 21 March to check on mobile propaga­
lion on 70·38MHz around the Rufford, Onnskirk and Parbold area, 
with some Interesting results. By thei r Newsletter It wou ld seem that 
solid-state gear is well to lhe fore up lhere. We must hear more of 
lhls. 

Blurred image ? 
In the UK we pride ourselves on our alti tude toward minorities. 
True, in a population of some 50 million the tiny proportion of radio 
amateurs is sometimes hard put to preserve a dignified image in the 
face of the inexorable pressure of comme'fclal entertainment, but 
when It Is considered I hat, of the 15,000 or so amateurs some 10 per 
cent endeavour to place their time and ski ll at the disposal of the 
authorities for the public good it seems a little odd that there are 
those of our Ilk who still object to our use of certain freQuencies. 
As you are no doubt aware, there have been published " protests" 
(not in Radio Comm1111icalio11) !hat RAEN " hogs" certain freQuencies. 
Without enlarging on this point, we will only comment that a "live 
and let live" attitude would be a great help to all .concerned and we 
trust that we hear no more of lhis petty controversy. 

Hononr, R~tllntJon1 S«t"llMy: 
llra • .,.,.. BaJntrlnl, .. llenivaile'*, Wlttow WaJk, Catv..-.tone, 
OraveMBd, KenL 

H._.,., S«r.W7, RAEN Comm/-: 
Mr. l. A. L Bua.tt, n Upp., Bt. Hol- Rud, 
H9'1eo l.nd. Southampton. soi 4LG. 

• 130 Alcxandrn R<>:ul. Croyd<>11. Surroy. CRO t>l' W 
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llema for lnclualo n In t his section should be sent to reglonal 
repreaentatlvea on the first of each month for Inclusion In the 
foll owing month's Issue. They should not be sent direct to the 
editor. 

The date of publfcatlon of the following month'• lnue, first 

REGION 1 RR B . O 'Brien, G2AMV 

Special regional e•enls: 
Sunday, 26 April; Belle Vue Convention at Manchester. 
28 June; Region 1 VHF Contest. 
13 September; Region 1 Field Day. 
Details for the two contests will be circu larised in due course to 
local representatives and AS!ls. 
Merseyside Luncheon Club-First Monday in every month, 12.30 
for 12.45, HMS Landfall. Please advise G3VOT or G2AMV of atten­
dance. 
Ainsdale (ARC)-1 April (G3VNO quiz), 15 A pril (to be an­
nounced), 29 April (Part 2 on Aerials, by G2DQX), Spm, The Morris 
Dancers, Scarlsbrick. 
Allerton (Liverpool) Scout Amateur Radio Society, North­
west Region-First and third Thursdays each month, Spm, 
Liverpool County Scout Headquarters, Richmond Street, Liverpool. 
Blackburn (East Lancashire ARC)-2 A pril (Printed circuits­
a practical demonstration, by A. E. Critchley, G3SXC), 29 April 
("SSB," talk by A . Talbot, G30RK). 7.30pm, Edinburgh House, 
Shearbank Road, Blackburn. Further details from G4JS. 
Blackpool (B & FARS)-Mondays, 8pm, Pontins Holiday Camp, 
Squires Gate. Morse tuition at 7.30pm. 
Bury (B & RRS)-Second Tuesday in each month with an informal 
meeting on lhe fourth Tuesday, Spm, The George Hotel, Private 
Room, Market Street, Bury. Club secretary: G3VVQ, 411 Holcombe 
Road, Greenmount, Bury. 
Cheshire (Mid-Cheshire ARC)-Every Wednesday. 7-8pm, RAE 
course by Ken Starnes, G3JWK, Alan Rigby, G3FGI and Brian 
Moore, GSCFY. 1 April. (Club closed due to school holidays), 8 
April (Grand Junk sale). Technical Activities Centre, Winsford 
Verdin Grammar School, Grange Lane, Winsford. 
Chester (C & DARS)-2 Apr!I (Club dinner at Queens Hotel, 
Chester). 7 April (Net night), 14 April (Surprise demonstration), 
21 April (Surplus equipment sale), 28 April (G3ATZ on to square 
two). 8pm, YMCA, Chester. Further details from G8AYW. 
Douglas (D & DARS)-Second and fourth Wednesdays each 
month, 7pm, 19 Rosemount, Douglas. Further Information from 
W. T . McEvoy at the same address. Telephone Douglas 6146. 
Eccles (E & DRC)-Tuesdays, 8pm, Bridgewater School, Worsley, 
Lanes. Thursday-club top band net, 2030gml. 
Leyland Hundred Amateur Radio Group-Thursday night net 
at 2000gmt on 1·915MHz. 
Liverpool (L & DARS)-Tuesdays, 8pm, Conservative Associa­
tion Rooms, Church Road, Wavertree. Secretary: H. James, 
G3MCN, 448 East Prescot Road, Knotty Ash, Liverpool 14. 
Liverpool (NLRC)-10, 24 April, 8 May, Spm, Labour Party Head­
quarters, 13 Crosby Road South, Liverpool 22. Secretary: Peter 
Jeffs, 38 College Road North, Liverpoor23. Telephone 051 -924 3020. 
Manchester (M & DARS)- Wednesdays, 7.30pm, 203 Oroylesden 
Road, Newton Heath, Manchester 10. Further details from G310A. 
Manchester (SMRC)-Frldays, Spm, Conservative Association 
Divisional Office, 449 Palatine Road, Northenden, Manchester. 
North-West VHF Group-Mondays, 8pm, in the Club Caravan, 
Greeba, Shady Lane, Manchester 23. 
Preston (PARS)-2, 16, 30 April, 7.30pm, (Private room) "Windsor 
Castle", St Paul's Square. Secretary: George Windsor, 26 St 
Gregory's Road, Preston. 
Salford (Dial House Radio Soclety)-A society formed by 
GPO Engineers meets Wednesdays, 6pm, 8th Floor, River end of 
Dial House. Any GPO engineer who is Interested should contact 
the secretary at Dial House, Chapel Street, Salford 3. 
Southport (SRS)-Wednesdays at 8pm, Sundays at 2.30pm, The 
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Tuesday In the month, should be borne In mind so that events 
are not, In fact, h istory when the detaffa are published. While 
regional representatives are pleased to receive clubs ' events 
calendars for several months ahead, they stiff require monthly 
events lfata ao that entries can be confirmed or amended. 

Esplanade. Please note new secretary: A. White, 91 Portland Street, 
Southport. 
Southport (73 SSB Society)-Thursdays, 8pm. Ail meetings 
start with a talk on part of the RAE syllabus and are at 73 Avondale 
Road, Southport. 
Stockport CSRS)-1, 15, 29 April, 8pm, Brookf1eld Hotel, Welling­
ton Road South, Stockport. New or ex-members will be especially 
welcome to any meeting in th is our fiftieth year as a society. Secre­
tary; P. Taylor, 2 Columbia A venue, Gorton, Manchester. 
Thornton Cleveleys (TCARS)-1, 15, 29 April, Spm, St John's 
Ambulance Brigade Hall, Fleetwood Road North, Thornton, Near 
Blackpool. 
Warrington, Culcheth (CARC)-Fridays, 7.30pm, Chat Moss 
Hotel, Glazebury. All visitors welcome. Secretary: K. Bulgess. 32 
Hendon Street, Leigh. 
Westmorland- Fridays, 7.30pm, 24 Park Road, Mllnthorpe. Secre­
tary; Jim Forrester, 44 New Street, Carnforth. 
Wirral (WARS)-First and third Wednesday each month, 7.30pm, 
Former Civil Defence Headquarters, Upton Road, Bldston, Birken­
head. Secretary : Alf Fisher, G3WSD, 34 Glenmore Road, O~ton, 
Birkenhead. 
Wirral (Wirral DX Assoclatlon)-Please note that meetlngs have 
been moved to the last Thursday In each month. 30 April at G3YSM 
(Talk on expedition to Hlibre Island). New faces are welcome but 
please contact the secretary, G30KA, first. The association has 
purchased a QSL card printing machine and anticipate an Increase 
In outgoing cards. 

REGION 2 RR K . Sketheway, BRS20t85 

Barnsley (8 & DARC)-10 A pril ("DX antennae'', by H. Eyre, 
G5KM), 24 April ("Four metres", by R. Smith, G3DHU), 7.30pm, 
King George Hotel, Peel St, Barnsley. G6LRP. 
Bradford (BRS)-7 April (Surprise night), 24 April (NFD arrange­
ments), 5 May (Grand auction, 7.30pm, 10 Southbrook Terrace, Gt 
Horton Rd, Bradford. 
Durham (DCARS)-9 April ("Scientific instrumentallon", by 
Ted Nice), 23 April ("Plastics for radio and electronics", by Nina 
Martin), 7pm, Durham University's Elvet Riverside Arts Block, 
New Elvet, D urham. 
Halifax (NHARS)-8 April (AGM), 22 April ("RAEN", by Mr 
Scarborough, G3MBQ), 6 May (Visit to Emley Moor tv station to 
view colour equipment), 17 June (Sale of surplus equipment), 
7.45pm, Peat Pitts Inn, Ogden, Nr Halifax. G3MDW. 

Meetings of the club are still fairly well attended In spite of the bad 
weather conditions and are still held at the Peat Pitts Inn, Ogden. 
It looks as though this will be the regular meeting place in the future. 
Hull (H & DARS)-3 April (Practical demonstration on semi­
conductors, part 2, by G3SSA and G3AGX). 10 April (Construction 
night), 17 April (Open night and Junk sale), 24 April (Practical 
demonstration on semi-conductors, part 3, by G3SSA and G3AGX) 
8 April (Visit to Hull telephone house), 7.45pm, Unity Hall, 592 
Hassie Road, Hull. Friday 13 February was the date of the annual 
dinner which was held at the Beverley Arms Hotel, Beverley. 42 
members and xyls attended, Including amateurs from Bridiington 
and Drlffield. Entertainment after dinner was arranged by the chair­
man, Mr L D. Colley, G3AGX, and a very enjoyable evening was had 
by all. 
Otley (ORS)-14 April (RSGB slide show about the ARRL HQ). 
For further details on club activities contact the chairman, Mr T . 
Powell, G3NNO, 82 Forest Avenue, Harrogate. Membership has 
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Increased and this club has now moved to new and larger premises 
in the cenlre of Otley. This Increased space wlll enable the club to 
hold lectures, slide shows etc which was not practical before due lo 
shortage of room. On Thursday 19 March there was a visit to the 
Yorkshire Television Studios In Leeds. G3NNO. 
Scarborough (SA RS)- Thursdays, 7.30pm, c/o RAF Association, 
Fulbeck House, 3 Weslover Rd, Scarborough. 
Sheffield (SARC )-28 A pril (AGM), 8pm, Crosse Scythes Hotel, 
Tolley. GBNN. 
South Shields (SS & DARC)--3 April (Bring and buy sale), 10 
April ("Post office tower and datal systems", by Mr Colin Forster), 
8pm, Trinity House Social Centre, Laygate, South Shields. 
Spen Valley (SVARS)-16 April (Swindon Cup), 23 April (Lasers 
at Bradford University), 30 April ("Radio and tv Interference", by 
L. W. Burkitt), 7.30pm, The Grammar School, High St, Heckmond­
wike. 
Sunderland (SARS)- 17 A pril (NFD war council), 7pm, Sunder­
land Technical College. A warm welcome extended to all. G3XID. 
York (Y ARS)- Thursdays, 7.30pm, in the British Legion, 61 Mickle­
gate, York. 

REGION 3 RR R . W . Fisher, G3PWJ 

Mob/le Rall/es : North Midlands Mobile Rally organized Jointly by the 
Midlands Amateur Radio Society and the Stoke-on-Trent Amateur 
Radio Society, 19 April, Drayton Manor Park, Nr Tamworth, Staffs. 
GBASW. 

Upton Mobile Rally organized by Worcester and District Amateur 
Radio Club, with many competitions and games for the children, 
12 July, Hiii County Secondary School, Upton-upon-Severn. 
G3VJN. 

Birmingham (MARS)- 14 April ("A hf band linear amplifier", 
by B. Palmer, G5PP), 7.45pm, Midland Institute, Margaret Street, 
Birmingham 3. GBBHE. 
Bromsgrove (B & DARC)-Second Friday of each month, The 
Royal Oak, Barley Mow Lane, Catshlll, Bromsgrove. 
Coventry (CARS)--3 A pril (Night on the air), 10 A pril ("Apollo 
space probes", by Mr H. Miies), 17 April (Night on the air). 24 April 
("ARRL HO"-tape and silde lecture), Scout HQ, 121 St Nicholas 
Road, Radford, Coventry. 
Dudley CDARC)- 7, 21 April, 8pm, Central Library, St James' 
Road, Dudley. Club station: Old Windmill, Vale St, Upper Gornal, 
Dudley, Worcs. G3PWJ. 
H ereford (HARS)-Every Friday, Civil Defence HQ, Goal SI, 
Hereford. G3RJB. 
Leamington (MW ARE & RS)-6 April ("Antennas"-J Beam 
Engineering Ltd), 13 April (Open meeting), 20 April ("Two years as 
VS6AL"), 27 A pril (Sale of surplus equipment), Bpm, 28 Hamilton 
Terrace, Leamington Spa. 
Lichfield (LARS)- Flrst and third Friday of each month, The Swan 
Hotel, Lichfield. G3NAS. 
Nuneaton (NARC)-2 April (" Preparing for the mobile season"). 
Meetings fortnightly Thursday evening, 8pm, The Grange, Calde­
cote, Nuneaton. G2HAO. 
Solihull (SARS)-2 April (Club station), 9 April (Sale of surplus 
equipment), 16 April (Club station), 23 April (Construction competi­
tion), 7.30pm, Shrewsbury School Signals Hut. G3UDA. 
Stok e-on•T rent (NSARS)- Every Monday evening, 7.30pm, new 
venue, Harold Clowes Community Association Centre, Bentllee, 
Stoke-on-Tront. 
Stourbridge (STARS)-7 April ("VHF Contests'', talk by Mr H. 
Parkes, G3NZS), 7.45pm, Longlands School, Stourbridge. GBCVK. 
Stratford (So A & DRC)- 17 April (Visit to GPO, Bearley), 1 May 
(Home construction alignment evening), 7.30pm, Halls Croft, Old 
Town, Stratford. G3RPJ. 
Sutton Co ldfield (SCRS)-Socond and fourth Monday of each 
month, Sutton Town Football Club. G3XXJ. 
W olverhampton (WARS)-6 April ("Talking books for the blind") 
8pm, Neachells Cottage, Stockwell Road, Tel1enhall, Wolver­
hampton. GJUBX. 
Worcester (W & D ARC)-Every W ednesday and Saturday even­
ing, 7.30pm, Perdiswell Park, Droltwlch Road. G3VJN. 

REGION 4 RR T . D arn, G3FGY 

Chesterfield (CADRS)- Second and four1h Wednesday in the 
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month, 7pm, Hunloke Adult Education Centre, off Derby Road, 
Chesterfield. On the other Wednesday evenings, Morse instruc­
tion and practtcal work Is carried out. 
Derby (D & DARS)-8 A pril (Discussion on NFD 1970), 15 April 
(Direction finding practice, No 1), 22 April ("My visit to Canada", by 
T. Beamond, G3VLFJ, 26 April (Nation al direction finding qualifying 
event), 29 April (Problems In bcl and tvl). A ll meetings take place at 
7.30pm, In the Society's Clubroom, 119 Green Lane, Derby. 
Derby (NHCAARG)-10 April (Night on the air, ssb and cw), 17 
April (SSS for beginners), 24 A pril (Open evening). A ll meetings 
take place on Friday evenings In Room 7, Nunsfield House, Boullon 
lane, Alvaston, Derby. A ll are welcome. 
Grimsby (GARS)-16 A pril (A erials), 30 A pril (Problems night 
and preliminary NFD arrangements). A ll meetings on Thursdays at 
8pm, The North Lines Photograph Clubroom, rear of 50 Welholme 
Rd, Grimsby. 
H eanor (SEDARS)- 14 A pril (Tho l ranslstor and how It works), 21 
April ("Direction finding", by A . Hitchcock, G3ES8), 28 April 
(Sale of members surplus equipment). 5 May (Forum, questions and 
answers). 
Leicester (LRS)-6 April (RSGB tape lecture), 13 April (Projects 
evening, t ransistor grid dip oscillator and df rx), 20 April (Installation 
of amateur station GB3LRS at the " Leisure 70" Exhibition at Granby 
Halls, Leicester. Exhibition from 22 to 25 April), 27 April (2m nlglh 
on the air). Recent actlvilles have Included a sponsored "Listen In" 
event for 12hrs by a party of swls on their half term holiday. Most of 
the amateur bands were logged over this period and sponsors 
have paid up at pre-arranged rates between id and 6d per hour. This 
will help to swell the club's equipment fund. 
Lincoln (LSWC)-7 April (Talk on ssb), 14 Apri l (1969 HKOTU 
dxpedltion to Mal polo Island. First showing In the UK), 21 April 
(Construction evening), 28 A pril (Open night). All meetings take 
place at 7.30pm in lhe Club HQ, No 2 Guardroom, Sabraon Barracks, 
Breadon Drive, off Burton Rd, Lincoln. 
Melton Mowbray (MMARS)- 17 April (Shack visit to A . Scuda­
more, G3YEV). 
Nottingham (ARCOT)-9 A pril (Fiim show. commencing 8.15pm), 
16 April (AGM. This will star1 promptly at 7.45pm. Observers are 
welcome), 23 A pril (Committee meeting to discuss future events. 
Open night for other mombers), 30 April (Discussion on tvi featuring 
guest speaker Mr F. C. Ward, G2CVV. This meeting will commence 
at 7.30pm). 
Skegness (S & DG)-17 A pril (Hamfest and junk sale, including 
refreshments and a trade stand by John Bi rkett of Lincoln), 7pm, 
the Bull Hotel, Halton Road, Spilsby. 

REGION 5 RR S. J . Granfield, G5BQ 

Bedford (B & DARC)-Thursdays, 8pm (Morse classes at 7.30pm), 
Dolphin Inn. Broadway, Bedford. Details from J. Bennett, G3FWA. 
47 lbbett Close, Kempston, Bedford. Tel Kempston 2427. 

The Bedford club Is oporallng a station using the callsign GB3BS 
on Sunday 10 May from the Scout Rally at Ampthlll Park, Bedford­
shire, when tho Chief Scout will attend. 
Bishops Stortford (BS & D ARC)-20 April (Talk by Lewis 
Schnurr. GSAAN), 8pm, British Legion Club, Wlndhlll, Bishop's 
Stortlord, Hertfordshire. Friends and visitors are welcome. Hon Sec: 
P. J. Toynton, G3RGA, Wlldhern, Old Mead Lane, Henham, Herts. 
Cambridge (C & DARC)-Frldays, 7.30pm, Club Headquarters, 
Corporation Yard, Victoria Road, Cambridge. RAE classes on 
Wednosdays at 7.30pm, Hon Sec: L. A . Luff, G3XAK, 17 Campkln 
Road, Cambridge. 
Dunstable Downs (DDRC)-Frlday evenings, Chews House, 
High SI, Dunstable, Bedfordshire. Hon Sec: A. C. Don, GBBWZ, 51 
Manor Park, Houghton Regis, Dunstable. 
March (M & DA RS)-Tuesday evenings, Old Police Headquarters, 
High St, March, Isle of Ely. 
Peterborough (P & DARS)-Meellngs are held on the first Friday 
in each month, 7.30pm, Electronics Section of Peterborough 
Technical College, Eastfield Road. Other Friday evenings they meet 
at the club HO and station In the Old Windmill, behind the Peacock 
Inn, London Road. 
S helford (S & DARC)-2 April (Simple circuits-RAE examination 
refresher by G3VMI), 9 A pril ("Portable power supplies", by G3ROL), 
16 A pril (Surplus sale. Checking and testing gear. Club members), 
23 April ("Transistor perambulation", by G3XTQ), 30 April (Planning 
a portable station and vhf fleld day planning-dub members). Hon 
Sec: 8. Stedman, G3XWS, 10 Wynchwood Ave, Luton, Bedfordshire 
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REGION 6 RR L. W . Lewis, G8ML 

Cheltenham (RSGB Group)-First Thursday,8pm, Great Western 
Hotel, Clarence Street. Cheltenham. 
Cheltenham (Govt Communications ARC)-Friday, 24 April 
(Open night 1970), 8pm, Ben hall Canteen, Gloucester Road, Chelten­
ham. All Invited, new equipment, Ideas, aerials and gadgets etc on 
display light refreshments available. Directions and details from 
Hon Soc, c/o GJSSO. 
Gloucester (GRS)- Meellngs on second and fourth Thursday, 
7.30pm, RAFA Club,6 Spa Road, Gloucester. 
South B ucks V HF Club-7 April (AGM), 18 April (Field exercise), 
8pm,· Basset bury Manor. High Wycombe. 

REGION 7 RR P . A . T horogood, G• K D 

Come and see satellites, radio and electronic equipment, Royal 
Signals, Royal Navy etc at the Electrical Engineers ASEE Exhibition. 
8·15 Aprll, Earls Court. Admission free by trade card or society's 
membership badge. 
Acton, B rentford & Chlswlck ( ABCRC)-21 April (Sweep 
generators & wobbulators-theory, construction and use), 7.30pm, 
Chlswlck Trades and Social Club, 66 High Road, Chlswick. 
A dd lscombe (AARC)-Second and fourth Tuesdays, 7.30pm, 
Toe H Hall, t58 Lower Addiscombe Road. 
A shf ord, Ech~lford (ARS)- Second and fourth Thursdays, 
7.30pm, St Martins Court , Kingston Crescent, Ashford, Mlddx. At 
tho last moating over 60 members and guests listened to a talk on 
quality control, by Mr Smillie of RCA. 
Barking (B & DREC)-Tuesdays and Thursdays, 7.30pm, Gas­
coigne Recreation Centre. Gascoigne School, Morley Road 
Barking. ' 
Bexleyheath (NK RS)-Second and lourth Thursdays. 9 April 
( .. Modern electronic engine tuning," by Crypton T riangle), 32 April 
( .. PLA communications." by G3BPT). 7.30pm, Congregational 
Church Hall, Chapel Road, Bexleyheath. Last meeting, 26 members 
and four guests heard Geoff Stone. G3FZL, give an Interesting talk 
on the work and problems of RSGB. 
Cheshunt (CDRC)-First Friday of month, 7.30pm, Methodist 
Church Hall, opposite Theobalds Station, Cheshunt. 
Chlngford (RSGB Group)-Frldays. Telephone 01-524 0308 for 
further Information. 
Chlngford (SRC)-Fridays, 8pm, Friday Hiii House, Simmons Lane 
Chingford, E4. 
Clvll Service (CSRS)-First and third Tuesdays. 21 April ("The 
Joystick, Its operation, adaption for local requirements, and some 
modifications tried out," by O. Maclennan). 6.30pm, Civil Service 
Recreation Centre. Monck Street, Westminster. 
Croydon (SRCC)-Third Tuesdays, 7.30pm, Swan & Sugarloaf, 
South Croydon. 
Crystal Palace (CP & DRC)-18 April ("Amateur communications 
satellites," by Geoff Stone, G3FZL, also "Simple test equlpment"­
No I, GOO and 'sniffers,' by BoblBurns, G300U, and Charlie Newton 
G2FKZ). February club annual awards night: Barrie Arundel for 
chairman's services for years 1963/69; Ann Trophy to John Towns­
end, G8CSC, first member to get this year's tx licence, now on 2m. 
8pm, Emmanuel Church Hall, Barry Road, SE22. 
D orklno (DR & DRS)-Second and fourth Tuesdays. 14 April 
(Fitting up gear In club shack), 28 April ("l/ c frequency counter,'' 
by G3LBA), 8pm, " Wheatshafl." 
Ealing (E & DARS)- Tuesdays, 7.30pm, Norfhfields Community 
Centre, Northcrofl Road, W13. 
East London-19 April. 2.30 for 3pm, Wan stead House, The Green, 
Wanstead, E11. 
Edgware & H endon (E & DRS)- 13, 27 April, 8pm, St Georges' 
Hall, Flower Lane, Mill Hill, NW7. 
Farnham, Bucks (Burnham B eeches RC)- Fortnightly Mondays, 
Farnham Common, Village Hall, Victoria Road. 
Gravesend (GRS)-Mondays, 8pm, Community Centre, Cedar 
Avenue, Kings Farm Estate, Gravesend. 
Guildford (G & DRS)- Second and fourth Fridays. 10 April (AGM), 
7.30pm, Guildford Engineering Society, Stoke Park. 
H ampton Court (T V ARTS)-Flrst Wednesday, 7.30pm, The 
Three Pigeons, Portsmouth Road, Surblton. 
H arlo w (DRS)-Tuesdays (General), Thursdays (CW practice), 
Frldnys (Junior), 7.30pm, Mark Hall Barn, First Avenue. 
Harrow ( RS H)- Every Friday. 3 April (No nieetlng), 10 April (Talk 
by G3PRR), 17 April (Practice night), 24 April (Junk sale). 8pm, 
Roxeth Manor School, Eastcote Lane, Harrow. 
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Now prolects are: FET dip oscillator for VHF: FET voltmeter: 
swr bridge. Arnold Mynett, G3HBW, will design, ond Errol Walling, 
G3RZf<, will prepare kits for this year's projects of modular con­
structed transistor RXs covering tunable I.I. of I ·8 to 4MHz plus 
convertors for 4 and 2 metres. All In one cabinet. 
Havering (H & DARC)-Fortnlghtly, 8pm, British Legion House, 
Western Road, Romford. 
Hemel Hempstead (HH & DARS)-Flrst and third Fridays, 7.30 
pm, "Addmult" Sports Club, Hemel Hempstead. 
H ollo w ay (GRS)- Frldays (Club), 7.301>m. Grnflon R~cflo Society 
has moved lo a now headquarters al Whittington School Highgate 
Hill, N19. Old and new members welcome. Grafton Top band con­
test, 11 April, a.m.: 18 April, cw: 25 April, ssb. Details from club 
secretary, Tom Coleman, at 14 Norman Court, Stapleton Hall Road, 
N4, 
l lford - Every Thursday, 8pm, 50 Mortlake Road, (of! lllord Lane), 
llford. 
K ingston (K & DARS)-Second W ednesday. 8 April ("Construc­
tion of di receivers,'' by Dave Beakhurst, G30SQ. Also discussion 
in which members wlll be able to participate in the field at a di hunt), 
8pm, Penguin Lounge, 37 Brighton Road, Surblton. 
Leyto n & W a lthamsto w-Tuesdays, 7.30pm, Leyton Senior 
Institute, Essex Road, EIO. 
London (UHF Group)-9 April (Visit to satellltes stand at Earls 
Court Show. Meet on Royal Signals stand and see stand EEi 1 ), 
7.SOpm. 
L oughton-Fortnlghlly Fridays, Laughton Hall, Rectory Lane, (near 
Oebden Station). 
Maidenhead (N & DARC)-Thlrd Tuesday of month, 7.30pm, 
Victoria Hall, Cox Green, Maidenhead. 
New Cross-Wednesday and Fridays, 8pm, 225 New Cross Road, 
SE14. 
Padd ington ( P & DARS)-Thursdays, 7.30pm, Beauchamp 
Lodge, 2 Warwick Crescent, W2. 
Purley ( P & DRS)-First and third Fridays, 8pm, Railwaymans 
Hall, Side Entrance. 58 Whyteclifle Road, Purley. 
Reigate (RATS)-First Wednesday In month. 1 April (AGMJ, 17 
April (Annual dinner, 7.30pm, at the Whyte Hart, High Street, 
Bletchlngley. Tickets are 32/6 each. 7.45pm, George and Dragon, 
Cromwell Road, Redhill. 
Romf ord (R & DRS)-Tuesdays, 8.15pm, RAFTA House, 18 
Carlton Road. 
Scouts ( ARS)-Thlrd Thursday of month. 16 April (AGM and 
Junk sale), 7.30pm, Baden Powell House, Queensgate, South 
Kensington, SW7. 
S ldcup (CV RS)-2 Aprll (AGM), 16 April (Surplus sale), 7 May 
("Rec~int developments in vhf techniques,'' by G. M. C. Stone, 
G3FZL), 8pm, Congregational Church Hall, Court Road, Eltham, 
SE9. At the last meeting 25 listened to an Interesting talk on colour 
tv on uhf. 
Slough (SOR Group)-First Wednesday, 7.30pm, United Services 
Club. Wellington Street. 
South gate (SRC)-Second Thursday of month, 7.30pm, Civil 
Defence Hut, Bowes Road, Ntl. 
St Albans (V erulam ARC)-15 April ("Integrated circuits, 
practlcal,'' by R. Joyce, G3WLM), 13 May ("Short wave communica­
tions, past, present and future,'' by C. Gordon, FIEE, Post Office), 
7.30pm, Town Hall, St Peters Street, St Albans. All clubs welcome. 
S utton & Cheam (SCRS)-Third Tuesday. 2 April (Committee 
meeting-any club members can allend and would be welcome), 
21 April (AGM), 7 May (Commlt1ee meeting), 6pm, The Harrow Inn, 
High Street, Cheam. Last meeting, when Bob Tlllln gave "Antenna 
noise bridge" talk and demonstration, the hall was packed to 
capacity and a large number of visitors attended. 
W elwyn (Mld·Herts ARS)-Second Thursday of month, 8pm, 
Welwyn Civic Centre, Welwyn. 
W imbledon (W & DRS)-Second and last Fridays, 8pm, St John 
Hall, 124 Kingston Road, South Wimbledon, SW19. 
W embley (GECARS)-Thursdays, 7pm, Sports Club, St Augustin 
Avenue, North Wembley. (This club is open to non-GEC employees 
by Invitation. Telephone 276 1262 for details). 

REGION 8 RR D. N. T . Will iam s, G3MDO 

Cant erbury (EKRS)-Detalls of meetings from G3MDO. 
Craw ley (CARC)-Formal meeting on 22 April, at Trinity 
Cong regatlonal Church. I field, Crawley, at 6pm. Visitors and 
prospective members very welcome. Annual dinner and dance on 
8 May, at A i rport Hotel, Crawley- tickets from G3FRV or the 
hon sec, G3YVR. 
D over (SEKYMCAARS)- Meetlngs held every Thursday, 7.30pm, 
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YMCA Leyboume Road, Dover. Details ol future meellngs from 
G3YQR. 
Eastbourne (SARS)-6 April ("North American tour", a talk with 
Illustrated colour slides by Arthur Milne, G2MI), 7.30pm, The Vic­
toria Hotel, Latimer Road, Eastbourne. 
Maidstone (MVMCAARS)-Tuesdays and Fridays, 10 April 
(AGM), 7.30 for 7.45pm, "Y" Sports Cen1re, Melrose Close, Loose, 
Maidstone. 
Mid-Suseex (MSARS)- Meetlngs and club station at Marie Place, 
Leylands Road, Burgess Hiii. 
Thanet (TRS)-3 April ("Visit to Bermuda'', lllust'rated talk by 
G2MI. Xyls and yls invited), 4 A pril (Annual dinner and dance}. 
Tunbridge W ells (WKARS)-10 April (AGM). All meetings at 
the A dult Education Centre, Monson Road, Tunbridge Wells. 
Worthing (W & DARC)-10 May (Top Band direction flndlng con­
test, details from G6KFH/T. Meetings held every Tuesday, Spm, the 
Clubroom, Rose Wllmo1 Youth Centre, Llltlehampton Road, 
Worthing. 
W orthing Schools (WSRS)-17 April (Ragchew and Morse class} 
24 April ("The world at your fingertips", RSGB). Meetings held 
Fridays during term at 4.30pm In Room 17, High School for Boys, 
Bolsover Road, Worthing. Further details from J. Watson, 43 Clive 
Avenue, Worthing. 

REGION 9 RR J . Thorn, G3PQE 

B arnstable & District-The new club has now been formed and 
named the North Devon Amateur Radio Club with G3VNM as 
chairman, G3EDW as t reasurer, and G4CG as secretary. Meetings 
on second and fourth Wednesdays In each month. 7.30pm, " Grin· 
nis" High Wall, Old Sticklepath Hill, Barnstable. G4CG. 
Bristol City & County (BARC)-Every Tuesday and Thursday. 
2 April ("Contest operating," by G3SWH), 23 April (Business 
meeting), 30 April ("Fm principles and techniques," by A . S. 
Hawker, GSCJZ). 7.30pm at the club HQ, G3T AD, University Seltle­
ment, 41 Ducle Road, Barton Hill, Bristol 5. G3SXY. 
Bristol City & County (RSGB Group)-27 April ("RTTY." by 
Ken Otway, GSAGT), 7.30pm, Becket Hall, St Thomas Street, oft 
Victoria Street, Brlstol 1. G3ULJ. 
Bristol , Shirehampton (SRC)-Every Friday at Twyford House, 
Shlrchampton. G3YIQ. 
University of Bristol (ARC)-Every Saturday, 2.30pm, Dept o l 
Physics. Royal Forl, Woodland Road, Bristol. GBADP, 
Burnham·on·Sea (BOSARS)- Contact G3GIW. 
Cornish (CRAC)-2 April (AGM with presontation o l awards), 
7.30pm, SWEB club room, Pool, Camborne. G3UCQ. 
Falmouth Group-14, 28 April, Laburnham Drive Mission Hall. 
G30JN. 
Newquay Group-1, 15, 29 April, Treviglas School. G3THT. 
Exeter (EARS)-7 April, YMCA, St David's Hill, Exeter. G3HMY. 
Plymouth (PRC)-7 April (T ape lecture), 21 April (Sale of equip­
ment presented by G3FRX and auctioned by G3LMG), 7.30pm, 
Club HQ, G3PRC, Vi rginia House, Bretonslde. G3SPI. 
Saltash (S & DARC)--1 April (Surplus Sale-to be held at 
Burraton Toe H Hall, Warraton Road, Saltash), 17 April (Visit to 
ITA transmitters, Caradon Hill, tickets obtainable from G3XWA). 
South Dorset (SDARS)--1 April, Room E2, South Dorset Techni­
cal College, Newstead Road, Weymouth. G3RZG. 
Taunton (T & DARS)-Every Friday, SEVO HQ, The Mount, 
Taunton Barracks. G3WPJ. 
Torbay (TARS)-Every Tuesday and Friday. 25 April (AGM), The 
Club HQ, G3NJA, Bath Lane, rear 94 Belgrave Road, Torquay. 
G3NQD. 
W ells (EMI Social Club)-Contacl G3MVA. 
W eston-super-Mare (WSMRS)-3 April (Discussion on entry 
lor NFD. and RSGB fllm), 7.30pm, Westhaven School, Ellesmere 
Road, Uphill, WSM. Eric Gaukrodger. G6GU. and Ken Harvey, 
G5KT, paid a second visit to Weston to continue their lucid accounts 
of the old days ol radio, with museum pieces ol great interest, to a 
large gathering. G3GNS. 
Yeovil (VARS)-Wednesdays, The Lodge, The Park, Yeovil. The 
AGM has passed and the officers continue. It was agreed to publish 
a news and events sheet, and talks will be given throughout the 
year. G3NOF. 

REGION 10 RR O. M. Thomas, GW:SRWX 

Blackwood (ARC)- Fridays, 7pm, Blanche Cottage, oft High St, 
Blackwood, Mon. 
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B arry College of Further Education (ARS)- Thursdays, 7pm, 
College of Further Education, Calcot Road, Barry, Gfam. GW3VPB. 
Cardiff (RSGB Group)-Monday t3 April (Film Show), 7.30pm, 
TA Centro, Park St, Cardiff. GW3GHC. 
East Glamorgan Raynet Group- First Tuesday in each month, 
7.30pm, Cardiff Emergency Services HQ, Womanby St. Cardi ff. 
GW3VNO. 
Hoover (ARC)- Mondays, 7.30pm, Hoover Social Club, Hoover 
Works, Pentrebach, Nr Merthyr, Glam. Secretary: Mr Tribe. 
Port Talbot (ARC)-Meets on the second Tuesday ol each month, 
7.30pm, Trefelln Club and Institute, Port Talbot. The annual social 
will be held on 14 April to which all Welsh clubs and societies w ill 
be Invited. A n Innovation this year Is lhat ladles are Included in the 
Invitation and the event promises to exceed the high standard which 
we are accustomed to expect. GWSVX. 
Pontypool (ARC)-Meets on Tuesdays at 7.30pm, during school 
terms at the Educational Settlement, Rockhill Road, Pontypoot, 
Mon. GW3JBH. 
Pembroke (ARC)-Last Friday ol each month, 7.30pm, at the 
Defensible Barracks, Pembroke Docks. GW3LXI. 
Rhonnda (ARS)-Meets at the Rhondda Transport Employees 
Club and Institute, Porth.'Rhondda, Glam. Full details of meetings 
from GW3PHH. 
Sully and District Short-Wave Club- Tuesdays, 7pm, at the 
Annexe, Sully Bowls and Social Club, 59 South Road, Sully, Glam. 
GW3SLA. 
Swansea T elephone Area (ARS)- Frldays, 7.301im, Telephone 
Engineering Centre, Gors Road, Townhlll, Swansea, Glam. The 
RAE course is proving popular as also are the lectures and con­
structional projects. Full details from Mr M. D. E. Connor, 54 Talley 
Road, Penlan, Swansea. 
University College, Cardiff (ARS)-Meetings In the Geology 
Dept, Main College, on Tuesdays at Spm. Secretary: c/o Studen1s 
Union, Dumfries Place, Cardiff. 
University College, Swansea (ARS)- Details and times of 
meetings available from Robert Wilcox, GW3TSH, 520 Neuadd 
Lewis Jones, University College, Singleton Park, Swansea. 

REGION 11 RR P. Hudson, GW31EQ 

Conway Valley Amateur Radio Club-16 April (Modern elec­
tronics, by J . Lawrence of the University ol N. Wales, Bango1 ), 
7.45pm for Spm start, Parade Hotel, Llandudno. Once again they 
Invite all amateurs within reasonable distance to be guests lor the 
evening. 
Rhy l and District Amateur Radio Club-10 March (Transmitter s 
by B. Clark, GW3HGL), 7.45pm lor 8pm start, Mona Hotel. Market 
St, Rhyl. The hon sec/ treasurer, Alan Cobb, GW3YIH, has left 
hospital and is now at home. his teg being In plaster from hip to toe, 
but ii wlll be some weeks before he will be able to return to his 
normal work. Should any RSGB member hear him on the air he wrn 
be more than grateful to receive a call. 

REGION 12 RR A. W . Smi th, GM3AEL 

Aberdeen (AARS)- Fridays, 7.45pm, 6 Blenheim Lane, Aberdeen. 
GM3HGA, telephone Aberdeen 33838. 
Dundee (RSGB Group)-Thursdays, Bpm, 3 Magdalen Place, (off 
Roseangle), Dundee. GM3KYI. 
Lerwick Radio Club (Shetland)- Tuesdays and Thursdays, Bpm, 
Annsbrae House, Lerwick. GM3XPQ, telephone Bixler 249. 
Lhanbryde (MFARS)- Mondays, 7.30pm, St Andrews School, 
Llanbryde, by Elgin, Morayshire. GM3UKG, telephone Clochan 225. 

REGION 13 RR V. W . Stewart, GM30WU 

Glenrothes (Glenrothes and D istrict ARC)- Flrst Sunday in each 
month, 7.30pm, Old Nursery Buildings, Leslie, File. For further 
information contact GM3YBQ, QTHR. 
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Lothians Radio Society-9 April (Visit as arranged, limited to 
20), 23 Aprtl (RAE preparation), 7.30pm, YMCA, St Andrew Street, 
Edinburgh. 

REGION 14 RR N. G, Cox, GM3MUY 

Ayrshire (Ardeer Recreation Club ARC)-2, 7, 9, 14, 16, 21, 23, 
28, 30 April, 7.30pm, Ardeer Recreation Club, Amateur Radio Sec­
tion, Stevenston, Ayrshire. For detatls contact J. F. McCretght, 
GM3DJS, 10 Auchonharvie Road, Sattcoats, Ayrshire. 
A yrshire (AARG)-5, 19 April, 7.30pm, ATC HQ, Kilmarnock. 
Glasgow University (GURC)-17 April (Club night), 24 April 
(RAEN night), 7.30pm, George Service, 11 University Gardens, 
Glasgow,W2. 
Greenock (G & DARC)-3, 10, 17, 24 April, 7.30pm, Watt Library, 
Union Street, Greenock. 
Mid-Lanark (RSGB Group)-17 April, 7.30pm, YMCA, Brandon 
Street, Mildenhall. 

REGION 15 RR J. Thompson, Gl31LV 

City of Belfast YMCA Radio Club-Mondays (Morse practice 
class and operating procedure), Wednesdays and Saturdays (Club 
night), Fridays (Tape recording group). All meetings at 8pm, City 
YMCA, 3rd floor, 12 Wellington Place, Belfast BT1 6GE. Further 
lnformation from YMCA general office. 

REGION 16 RR W. J , Green, G3FBA 

Basildon (VARS)-Vange ARS meetings every Thursday, 7.30pm, 
The Scout Hall, Fairview Road, Basildon. G3VOP. 
Chelmsford (CARS)-Flrst Tuesday In each month, 7.30pm, 
Marconi College, Arbour Lane, Chelmsford. G30ZF 
Colchester (CARS)- Wednesdays, 7pm, NE Essex Technical 

College, Colchester. Further details from R. C. Greenleaf, 27 Ernest 
Road, Wivenhoe, Essex. 
Gt Yarmouth (YRC)-Thls Club now has the cattslgn G3YRC and 
meets on alternate Fridays, 7.30pm, 98 South Market Road, GI 
Yarmouth. G3HPR, telephone Gt Yarmouth 62008. 
Ipswich ( IRC)-Meetlngs In the Red Cross HQ, Gippeswyk Avenue 
Ipswich. For further details contact G3UJR. 
Maldon, Essex (NYGRG)-Thursdays, 7.30pm, The Friary, 
Chequers Lane, Matdon, Essex. 
Norwich (NARC)-6 April ("My panadaptor", by GSAWZ), 13 
April (Informal meeting), 20 April (NFD discussion), 27 April 
(Digital clocks). 18 May (Aerial lecture, by Dud Charman, G6CJ. 
to be held at the Assembly House, Norwich), 7.30pm, The Brick­
makers Arms, Sprowston, Norwich. Club officers for the currenl 
year are: Chairman, G2CDX; Secretary, G. Purcell, BRS30869, of 
29 Seton Road, Tavorham, Norwlchl, telephone Drayton 459. 
Southend (SDRS)- Fortnlghtly, The Canteen. EKCO Electronics. 
GBBSB. 

REGION 17 RR C. Sharpe, G2HIF 

Basingstoke (BARC)-4 April (Beginner's evening), 18 Aprll 
("RTTY", by Dennis Goacher, G3LLZ), 7.30pm, Chineham House, 
Popley Way, Basingstoke. G3CBU. 
Chippenham (CDARC)-14 April (First mini di hunt), 7.15pm, 28 
April (AGM), 7.30pm, Boys High School, Hardenhulsh Lane, 
Chippenham. G3UTO. 
Fareham (FDARC)-5 April ("How receivers work", by GSBLQ), 
12 April (Txers turn), 19 April ("The trouble is .•. " ask a panel of 
experts), 26 April (Listeners• ladder, round 4), 7.30pm, Porchester 
Community Centre, Porchester, Fareham, Hanis. G3XIV. 
Maidenhead (MDARC)-6Aprll("Audloeflects", talk and demon­
stration by R. Gttks), 21 April (Informal, G3WYK, club station on the 
air), 7.30pm, Victory Hall, Cox Green Lane, Maidenhead, Berks. 
G3VMR. 
N. Berks (AERE, Harwell, ARC:)--Meellngs on the third Tuesday 
in each month, 7.30pm, Social Club, AERE, Harwell. Visitors and 
new members always welcome. G3NNG. 

something different 
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A state-of-the-art magazine written 
specially for the radio amateur 

Since the first issue of ham radio magazine was 
published in 1968, its popularity and circulation has 
increased to such an extent that it is fast becoming 
North America's premier publication in the amateur 
radio field. 

Devoted entirely to technical articles, it is published 
monthly by: Communications Technology Inc (Com­
Tec), Greenville, New Hampshire, USA. 

A free sample of ham radio magazine may be obtained on application to the 
RSGB, which ts ComTec's exclusive agent in the UK. 

The subscription rate for mailing to the UK is 50s per year, and all applications from UK subscribers should be sent 
to: Radio Society of Great Britain, 35 Doughty Street, Loadon WC1. 
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mEmBERS' ADS 
These advertisements are accepted free of charge as a service to 

members of RSGB. They muat be submitted on the Members' Ads 
order form printed on tho penultimate page of each Issue of Radio 
Communication, or on a post-card elmllarly laid out Each must 
be accompanied by a recent Radio Communication wrapper add­
ressed to the advertiser, as proof of membership. 

T rade or business advortlsementa, even from members, will not 
be accepted for Members' Ads but should be submitted as classl­
fled or di splay advertlaemonts In tho usual way. The RSGB reserves 

the right to refuee advertlaements, and accepts no responalblllty 
for errors or omlulons or for the quality of equipment offered for 
sale. 

Members are advised to enclose a stamped addressed envelope 
when replying to advertisements. 

The closing date for each Issue is the 7th of the preceding month, 
but no guarantee of Inclusion In a specific Issue can be given. No 
correspondence conC1!rnlng this free service can be entered Into. 

See the current order form for further details. 

DDDDDDDDDDDDDDDDDDOOOCJJOC:Oo::JD!IJDDDDDDDDDDDDDD 

FOR SALE 

SR200 ham band rx, 6 mnths old, sllght mod for Q mull, £34. Heath· 
kit Q mult, 1 ·6MHz I.I., £4. CR45 RB, coils for 550kHz-30MHz, as new, 
£9. Buyer coll. Watson, Beulah, Dartford Rd, Horton Kirby, Dart­
ford, Kent. Tel Farnlngham 2239. 
Heathkit Mohican rx In gd wkg order and recently re-allgned. 
Absolutely complete with balls and hndbk, £25 Inc carr. G. Batten, 
Uplands, Salisbury Road, Marlborough, Wilts. Tel Marlborough 
2562. 

40W six band cw tx, full break-In, £12 10s. GM4QK, QTHR. Tel 
Strnthaven 3332. 
Lafayette HA350 rx, ex cond with xtal callb and spkr, £40. B44 Mk2, 
new case, mains psu part completed, £4. G8AWV, QTHR. Tel 
794 9934. 
Valves: 832, QOVOS-40 (3), 866A (5), 807 (3), EBF80, ECC85, PCF80, 
SAKS (4), GALS. 6C4, 6A8, 6AB7M, 6F6G (4), 6H6M (3), 6J5, 6J7, 
6K6GT, 6K7 (2), 6SL7GT (2), 6SN7GT, 6SQ7M, 6SS7M, 12A6M (2), 
EF50 (7), 5R4GY (2), 5U4G (2), USO, UU5. Fair offers. G2DZ, OTHR. 

22 set with shop built psu. A lso hdphns, mic, two spare valves, 
additional top coverage. All In wrkg order, £6 comp. N. Bishop, 
33 Hodes Lane, Ramsgate, Kent. Tel Thane! 54812. 
Avo electronic test unit, £6. Jap multlmeter, £2 10s. Mark Hellwhlp 
for 2m and single hole mount, £5. 12t77·5kHz xtal for KW2000A/ B, 
30s. All above now. Grampian DP4H mlc, mint, £6. G3UFU, OTHR. 
Tel 405 7336. 

1155 rx, bullt In psu, £5. Eagle rx 160m to 10m, £10. Tllllng, 74 Camp­
field Road, St Albans, Harts. 

KW2000wlth ac psu, FL1000, mlc and awr bridge. £170 ono. G31BW, 
15 Hood Way, Norwich Road, Thetford, Norfolk. 

Creed 7B teleprinter, exc cond, Including both carriages, £17 
including carriage. GSOUF, c/o G3XPU, RSGB HQ. Write or 
telephone 01-837 8688. 

Heathkit DX40U, £15, or exchange for GC-1U. Wanted: R1084. 
G2BZQ, Flat 20, Fairview, Norreys Drive, Maidenhead, Berks. Tel 
Maidenhead 31902. 

BC453 (Q5er), BC433, 0·5·1·5MHz, £4 each. BC454-B, 3-6MHz, new, 
£2 10s. BC455, 6-9MHz, mod, £2. Lot, £12 with 3 mountings. 810 two 
813s, £2. Standard radio absorption wavemeter, 0·18-87MHz, £3 10s. 

Two 38 Sets, £3 pair. G2HCJ, OTHR. 

40ft tilt-over mast, winch, mains rotator Indicator system, Labgear 
quad. Offers. G3PJM, OTHR, Toi Walsall 21014. 
Swop 5 band am/cw tx (Geloso vfo, TT21 pa, SOW, nice grey case) 
for working Pye Ranger or slmllar for 2m. Does not matter ii not 
converted to 2m. Stockley, 6 Vulcan Close, Whitstable, Kent. 

Swan 350+ ac psu, xtal callb, vox. New 6HF5, £175 ono. GM8A T, 
OTHR. 

AR88LF, gd cond, comp with manual etc. Deliver 50 mites, £28. 
6 off 5·200MHz 10X etchable type xtals, 15s. Class D w/ meter xtal, 
£1. Eddystone bug-key, £1. Post extra. G31UV, OTHR. Tel Bristol 
692995. 
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Sommerkamp FR100B, £85. FL200B, £90. Both exc cond. G3VSW, 
QTHR. Tel Beaconsfield 2077. 
DX40U and VF1U with both manuals and In very gd cond, £20, or 
part exchange for HW32A and mains psu. G3YFG, 11 Clarendon 
St, Accrlngton, Lanes. 
Halllcrafters HT32 tx and rx SX10t A, ssb/am/cw with cal, notch 
flit etc. 10·80m comp station with mlc and key. A ll In nice cond, £145, 
may split. Also Collins KWS1 tx, capable 1,000W ssb/cw or 300W 
am. Has two 4X250s In flnal. Needs psu, £225. Want mags and 
hndbks to start library. G30DT, Station Cottage, Bampton T iverton, 
Devon. 

HW17 and de psu, £45 ono. Rx insensitive. G8BWH, QTHR. Tel 
Dion 3436 during office hours. 
EC10, both psus, mint, £35. Part bullt tin amp for 4-400 with two 
4-400s, £25. Home brow rx, electronlques coil pack, 2·1 kHz mech 
filter, usb/ lsb xtals In KW cab. offers, why. G3NXQ, OTHR. 
Tavasu whip with 160/80/20m colls, £7 5s. Will split. Labgear/M 
160/80m twin miniature Ix, £12. Labgear /M psu, £6. 80m transistor 
convtr, tunes on car radio, 50s. All circuits and hdbks. G3VCJ, 
OTHR. 
Rtty paper packs, 2-ply carbon duplicator copies, 2{6 each. Box of 4. 
7/6 post free. 2 + 1 carrier telephone terminals, 240V ac 12V de. 
hndbk, spaies, 70s each, £5 pair. Carriage extra. Dial lamps, 6-8V, 
mbc, 6s doz. G3GDT, Aerial Radio Group, c/o B. A. Toms. 38 
Ashbourne Ave., South Woodford, London E18. 

Exe Brush xtal mlc, £2. Heavy duty smoothing chokes. Foot operated 
change over switch. All cheap. G3KH, 133 Station Rd, Cropston, 
Leicester. LE7 7HH. 
R1392, 100·156MHz, £10 or would swap communications rx or tape 
recorder or why. GSDAN, 61 West St Tavistock, Devon. PL19 
8JZ. Tel Tavistock 2827. 
Choke, 9·60H, 400mA, 30s. Dynometer, unused, 12/350V de, 180mA. 
£1. Vibrators, 6V, non-sync Plessey 614, 3/6 each. Valves: 807 (7), 
1625 (1), 5s each, 25s the lot. 6AC7s, VR136s, E1148, 6N7, 6SJ7, 
6A67, all free. Buyer coll. G3JNM, OTHR. Toi Macclesfleld 2668. 

T28 rx, 160·80m, perf, only 12 hours use, £12. B40 rx, no mods, pert 
wkg order, £16. Joystick VFA and 3A tuner, £6. Farman, 266 Old 
Church Rd, Clevodon, Somersel. Tel 4270. 
B40 rx, exc cond, gen covor 650kHz-30MHz, Inc xtal lilt, £20. Buyer 
coll. GW3YQM, 4 Green Park, Pentlepolr, Saundersfoot, Pembs. 
Tel Saundersfoot 3351. 
131 SW Ms, March 1952 to Juno 1963, gd cond, £3. 34 QST used cond, 
30s. Varley 20W multi ratio hlO output trnsfmr, 30s. All carr paid. 
G3JMO, OTHR. 
RT-18{ARC-1 100-156MHz txfrx, 23 valves, 2 x 832, 12 " SAKS, 
2 x 6V6, dynamotor, xtal, £8 with valves, £3 without. TS250/APN 
70cm test tx, 7 valves. £3. 75MHz beacon rx, 5 min valves, 30s. 
G31EE, 14 Leawood Way, Effingham, Surrey. Tel Bookham 5439. 

SR550 ham bnd rx, £20 ono. Minlmltter {M tx 160, 80, 40m, comp 
with de psu and all leads etc plus 160m transistor rx, total cost, £25. 
G3VQL, OTHR. Toi Shrewsbury 51733. 
Permatux 240V 11c rovorslble motor, 151n and tin Picador V pulley, 
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2-l t Picador plummer bearings, never used, £710s. G3XOM, OTHR. 

2m station : 15W tx, £2. Transistor convtr I valve rx, £12 ono. Large 
ht/ It psu, £2 !Os. Will exch for HW30 trnscvr. Lots of other vhf/If 
comps. Pref buyer coll. G8BXG, OTHR. 

A TS with / M psu and control uni!, £16. T28 for spares, £2. E-Z match, 
£9. Eagle TE-188 slg gen, £8. Eddystone transmitting type split 
stator, 50pF each section, 25s. G4HU, 34 Bi rch Ave, Rimlley, 
Cheshire, SK6 4DG. Tel 061-430 3858. 
V-4-6 an! with 80m loading coil, .£8 10s. G3VXZ, OTHR. Tel Maiden­
head 27350. 

BC221 with psu and charts, no case, spare xlal, and headphones 
supplied, £16. G8AKA, OTHR. Tel Broadstone 5297. 

KW Vallant, am/cw, 10-160m, ac relay controlled psu. Works lb all 
bands, £25. Barry, 47 Gerald Road, Wollaston, Stourbridge, Worcs. 

2m Ix, well built , QQV06-40A llnal, up to 1SOW Input, £2S. Modu­
lator; pp 807s for same with mod trnsfmr, £7. Psu's for above, £10. 
2m lrnscvr, transistor pp. G3JGJ, QTHR. 

Lektroklt cab kits, 17in x Sin x Sin, brand new parts, 30s. 9in x Sin 
x Sin, 20s. Chassis plates 1/6d, pins 3/6d per 100. Trnsfmrs: 3 Y 

12·6V 3A, 0-4-6V 3A, 2Ss; 1,000V ct 120mA, 3 x 6·3V 2A, 30s. 1 mA 
meters, 31in, 20s; 2t ln, 10s. Sae list. Kiiner-Smith, 101 Oxford Rd, 
Marlow, Bucks. 

Yaesu FTDX400 SOOW pep trnscvr, cost £2SO, open oilers. Using 
7-3·6MHz daily 0900 to 1030 gm!. GSZT, QTHR. Tel Plymouth 76SS2. 

Mullard 4W transistor amps, two make high quality stereo rig. Very 
slight print damage bu! units brand new. Limited number only, £1 
each or 2 for 30s (connections supplied). G3UPV, QTHR. 

Eddystone 888A and hndbk, most spare valves, ldspkr, £SS. Panda 
Cub tx, hndbk and spares, £2S. Both good cond. G3NXK, QTHR. 
Tel Tlptree 626S. 

Heathkit 14MHz trnscvr and neal mains psu, spkr unit, Shure 
ceramic mic, Ip!. Perl cond, £60. G3SJI, QTHR. Tel Bristol 623321. 

One set Morse records and record player, £S. Beckley, 32 Hiiiside, 
Tollerldge Hiii, High Wycombe, Bucks. Tel HW 23444. 

R11SS, £4. R1224A, £2 10s. Mini analog computer, £2. Carr ex. 
Talmage, 33 Atherton Cres, Hungerford, Berks. ' 

19 Se! Mk3, brand new 807, rx tested, £4 ono. Buyer coll or post 
ex. Also 38 Set afv at £2. Black, 9 Broad Lane, Hampton, Mlddx. 
Tel 01-979 49SS. 

2m/ P station, Includes Heathkit Mohican rx, tx (SW), convtr, ant, 
attached to a 19S8 A3S, traveller type car, good cond, no snags, 
recent new clutch, two 12V baits, transistor psu, £12S. G31UL, 
OTHR. Tel 890 7091. 

NCX3 trnscvr, comp, £95. 160-!!0m tx comp, £5. Dela/ls sae. G2ANB, 
QTHR. Tel Hockley (Essex) 3278. 

Lafayette KT340 rx, SSOkHz-30MHz, mint cond. + manual, £18 ono. 
G3WPI, QTHR. Tel 01-303 6681. 

Pye frn dash Ranger, comp and wkg. Wanted: Hi-band am units; 
Jan 69 Radio Commun/cal/on. GSBXO, QTHR. 

Tannoy amp AB 24/AC/60 for spares or repair, 2 x KT66 pp output, 
3 heavy duty trnsfmrs, size 161n >< 14in x 9ln, weighty, pref coll. 
Exchange rx or why. G3SUP, 9 Lower Way, Chickerell, Weymouth, 
Dorset. 

DXIOO tx, exc cond, factory tested, £SS. Will deliver 40 mile radius of 
Bedford. RAE correspondence course, £4. Onlone, 61 Maulden Rd, 
Flltwick. Beds. Tel Bedford S0292 (8am-Spm). 

Eddystone 840C rx, £40 ono. Slater, 24 Church St, Paignton, Devon. 
Tel S9018. 

HRO I 7 coils, mods include product detector, very clean, buyer 
coll, £17. Pattullo, 1 St Michaels Close. Aylsham, Norwich. Tel 
Aylsham 2305. 

/ M psu and control unit for Codar ATS, nearly new, £111Ss inc post. 
G3Y JI, 17 Meadowside, Walton on Thames, Sy. Tel 23228. 

Heathkit Mohican rx, gd wkg order, comp with balls and manual, 
best ofter over £20. Buyer pays carr. Knowles, 24 Friars Way, 
Tunbridge Wells, Kent. 

AR88LF, no case, otters. G3XVV, 1S Raleigh Hall, Eccleshall, 
Stafford. Tel Eccleshall 60S. 

DX100U, pert cond, £40. G3UDA, QTHR. Tel Shrewsbury S1733. 

Comp 650W audio amp, 2 x 813s, (brand new), details on request, 
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will consider selling components separately, £2S. Mcleod, 30 
Norman Road, Ripley, Derbyshire. DES 3GL. 

KW Viceroy Mk3A, extra i lattice lllter, £90. SR5SO rx, 160-10m, £35. 
G2DAF Mk2, 160-10m, less psu, £30. G3UCS, 19 The Patios, Franc he 
Rd, Kidderminster, Worcs. 
CR300 and psu, needs attention, £S 10s, buyer coll. G3PEM, QTHR. 

Swan 3SO, £17S ovno. GSAJS, QTHR. 
Practical Eleclronics from No 1 issue to March 1970, 6S copies. Any 
reasonable ofter. Lloy, S2 Lees Terrace, Bradley, Bilston, Stalls. 
WV14 8DR. 
Nlkkon hard leather case, new, boxed, £4. ASBS convted to 70cms 
with audio, £3. HI fl reflex cab. W.B., two spkrs, crossover, £8 ono. 
240V to 115V trnsfmr, 1kW, £3. Wanted: STD 8mm camera. GSA PS, 
OTHR. Tel 021-308 3044. 
Marine radio telephone, SOW output, 24V psu, Ix 1-4-8MHz, spkr, 
and headset, 171n x 1Sln x 10in, £30. G3T JY, QTHR. Tel Lytchett 
Minster 142. 

R1475, wkg but needs attention, £5 comp with psu. 19 Set, wkg and 
comp with useful psu, £5. Carr by arrangement. Wanted: FL8 audio 
filter. G3YLL, QTHR. Tel Melton Mowbray 4714. 

BC221, mint, unmod with carrying case, £22. Another well used but 
with ac psu, £15. Both with callb books. G3UI, OTHR. 

AR88D with "S" meter, £40. Pye transistor Ranger wilh mic, £5. 
Camm, 2S Sunnyhurst Lane, Darwen, Lanes. Tel Darwen 7690 
(alter 6.30pm). 

Sphinx ssb tx with Della control unit. Must sell at £40 ono. Pye 
Ranger, dash mounting, vlb psu, partly convrted 2m, £10. G3UWK, 
QTHR. Tel 021-S53 170S. 
EC10, no mods, very gd cond, hndbk, £3S ono. Clarke, 4 Highfield 
Rd, Stowupland, Stowmarket, Suffolk. 

230V SOHz 300W pe generator, gd cond, ok nfd. Can help with 
transport, £20. Green & Davies 2m convtr, 28-30MHl i.f., ai; new, 
offers. G3SME, "Wlndrush", Hai l Weston, Hunts. 

HRO ST, gd cond, psu, 10 coifs, spkr, manual, £22. Stella lape 
recorder, cost £64, sell £20. G3VLV, QTHR. 

KW Vanguard Mk2, 80-10m, mini, £30 ono. Hamgear pre-selector 
and atu, mains operated, mini, £4 10s why. Andreang, 10 Vermont 
St, Beverley Rd, Hull, E Yorks. Tel 4S140. 

311 dia met balloons, 11s each. 27Sft reels, of aluminium wire, 11s 
each post Included. Ideal for erection of balloon supported aerials. 
G3XKV, c/o Alcuin College, University of York, Heslinglon, York, 
YO! SOD. Tel 01-S60 8671. 
R107 rx, wkg order, with hndbk, £10. 481n sloping front cab, £2. 
Prototype ATK1 2m Ix, 10W rt output, with hndbk, £5. Valve volt­
meter as per Handbook, gd cond, professionally made, £S. GSA TK, 
QTHR. Tel Farnham S76S. 
2m convtr, 3 6J6s, £3 10 pp. 2m trnscvr, £1S pp. HRO rx, £12 10s. 
2m tx, QQV06-40A pa, 100W, £2S. 70cm tripler, QQV06-40A, 3 
meters, £5. G3JGJ, QTHR. Tel Morelonhampstead S78. 

R209 rx, voe, 6V de, £7. Class D wavemeter, 240V ac, £4. Nombre~ 
sig gen, 150kHz-350MHz, as new, £6 .. J. Clark, Greengates, Tylher­
lngton Park Road Maccleslleld, Cheshire. Tel Maccleslleld 3889. 

CRIOO with S meter, rf and i.f. gains. £12. Del SO miles. C. Kimble, 
23 Heol llltyd, Crewern, Neath, Glam. Tel 98 3197. 

Modified CR100 with manual, £IS. Xtal callb No 10, £3. G3SAV, 
QTHR. 

SOOpF variable Ix capacitors with knobs, dials, 10s each. 2A rf 
meters, Ss each. Pair 6JS6A, new, £210s pp extra. G3BSW, QTHR. 
Tel Ascot 20992. 

Exchange mint HW12A trnscvr, comp wllh psu and mlc, for HW32A 
or sim 20m trnscvr and psu in llke cond. G3KNF, 4S8 Alum Rock 
Road, Birmingham 8. Tel 021-327 0398. 

CR300 spkr calib, £10. Aircraft convlr, new, £2. Sinclair ICIO, £1. 
Class D wavemeter with spares, £6. Pair 12V / M uhf tx/ rx , comp, 
£3 each. Carr extra. GM3BQA, Woodlands, North Berwick. Tel 
N. Berwick 2S19. 

BRT 400, lb cond with 2m convtr, £50. Morse record book osclllator, 
£4. Man on BC625 tx. A P7129S tx/ rx psu equip, £4, phone for descrip­
tion. Nombrex CR bridge, new, .£8. TW 2m convtr, £8. 2m homebrew 
tx, £10. EA12, new, under guarantee, £170. G. Hiii, 19 Station Road, 
Tadcaster, Tel 2253. 
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160m !OW Ix. Needs EF91 vlo. OA2, EF91, 5763, 12AX7, 6BW6 and 
case, £3 posl paid. Wanlcd: HRO for sightless amaleur. G30GR, 
QTHR. 

A number of 3in, 5in and Sin ldspkrs, all in wkg cond, 5s each or 
oilers. Two telephone handsets, wkg, 5s each ono. S. Allen. Ross­
wan, Oimmocks Lano, Sarratt, Rlckmansworth, Herts. T el Kings 
Langley 62438. 

Joystick 4RF tuner and / M mounts, £5. Eddystone 898 dial, £3. 
G3XXE, 55 Dolphin Court Road, Paignton, S. Devon. 

Cantenna tx dummy load. 500, £5 !Os Inc post , with trnslmr oil 
ii coll. GWBCGH, QTHR. T el Pencoed 444. 

OXlOOU, vy gd cond, £40. G3TCJ, QTHR. 

HRO coils, spkr, psu, spares etc. £9 buyer coll. G8WN, QTHR. 

OST 100 gon cover rx to 30MHz In 6 bnds. Double conversion with 
xlal cont 2nd osc. £10. Tinning, 58 Coxwold View, Wetherby, Yorks. 
Tel W etherby 2099. 

Valves: QV04/7 (3), M8083 (8)-(SQ EF91), 3/6 each. Vhf/uh! Iv 
d lplexer, 4s. B76 xtal units; 12373·3, 12612·5, 12879·16kHz, all at 4s 
each, tested and post free. Beller Short Wave Reception by W6SAI, 
mint cond, 6s. Cole, 10 Stocks Green Road, Hlldenborough, Kent. 

Joystick, £3. Mullard 510, slim line model, requires pre-amp, 
excellent, £5. Pair Penksound PA 12-15 transistor hl·fl amps, mint, 
£9. PS45K power comps ditto. £3. G3KGB, Luzcrn, Sellicks Green, 
Taunton, Somerset. 

Unit cont two 5FP7 4tln eris, assoc focusing gear and other sun­
dries, 25s ono the lot. Single tubes, offers. Buyer coll or pays post. 
Fellows, 10 North St, Burwell, Cambs, CBS OBA. 

CR100 In gd wkg order, £15 ono. G8CVK, 14 Wynall Lane, Wolles­
cote, Stourbridge, Worcestershire. T el Lye 3608. 

Coax sp c/o relays type M REF 10F/ 166 in tropical sealed cartons. 
Unused, 12/6 each plus 4/6 post. Metrovick rf thermo-couple O· 
350mA meters, 21n round, plug-In, 11nused In "1<ikers sealed cartons, 
11/6 each post paid. G3XJJ, QTHR. Tel Northampton 39196. 

Comp Codar/M rig; A T5, T28, 12MS, 12RC, t Halson/M whip. A ll 
mini, used one season only, £33. GM30JT, QTHR. 

Unica UNR-30 gen cover rx, ex cond, £10 ono. Taylor. 22 St Patricks 
Road. Yeovil, Somerset. 

Shack: Eccles caravan, 14tt, 4 berth, fltted sink, wardrobe, int w.c., 
10 years old, gd cond with orig paintwork, £90 ono. Newham. 154 
Allan Moss Road, Loughborough. Tel (Loughboro) 05093 3711. 

KVG XF-9B xtal flit with 9MHz 3 transistor I.I. strip on pc. Inc fast 
attack/ slow delay ave, diode switched transistor xtal insertion osc 
and prod detect, £18. G6TA, QTHR. Tel 01-769 1038. 

KW 2000A, mini, two years old, £150 buyer coll or pay post. G3TFN, 
1 Barker St. Bury, Lanes. 

LGSOO com1> wllh companion modulator, psu, all circs and opera!· 
Ing lnstrucllons, perf cond. Tvl proof all bands al this QTH. W ill 
demo when buyer coils, £60. G4FN, Broadwater House, Clifton 
Terrace, Southend-on-Sea, Essex. 

Marconi sla gen TF144G, not pert but wkg, £3 10s ono. Wanted: 
Avo 8 and small scope. G3XSO, QTHR. Tel Slough 24760. 

12V 25W transistor modulator, £4. 4m tx, transistor driver, QQVOJ.. 
10 pa, £5. 4X150A, £1 10s. 4X250B, £2. GSMEH, QTHR. T el 01-660 
6263. 

Mlnlmltter MR44 Mk2 with spkr, £22 ono. GM3UKG, QTHR. 

R107T, ex performer, good Internal and external cond, 1·2-17·5MHz, 
S meter, £10 carr extra. Wanted : AR880 tuning knob. Barnott, 13 
Rud ham Ave, Grimsby, Lines. Tel 0472 78495. 

New metal-cased xtals. W ire-In HC6U; 1 MHz, 12/6 .FT243; 6, 6·06625, 
6·923888, 7·23958MHz, 7/6 each post paid. Many other freqs, send 
postcard. G3NXT, QTHR. 

HW32A, HP23E, GH12. All in gd order. bargain al £50. G30BW, 
QTHR. 
Stereo/mono headphones 8-160, US manufacture with chamois ear­
muffs, mini , £1 15s. Small cab spkr, Sin unit, £1 5s. Beamecho 
stereo preamp model STEP21, mint £3 10s 6d. Hi-Ii spkr re-enlrant 
cabinel flttod with woofler, tweeter. X-over. £7 !Os 6d. 0 . Byrne, 
G3KPO, Jersey House. Eye, Peterborough, Tel Eye 351 . 

Free: radio magazines-OST 1961, 1962, 1963, 1964. SWM, volumes 
16, 17, 18, 19, 20, 21. Bu/lelln, volume 34, 35, 36, 37, 38, 39, 40. Most 
issues. C~llcrs only, G l3JIM, QTHR. Tul Belfnst 653736. 
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SB200 lln, per!, £60. 898 dial, unused, £3 !Os. Webster 610 K whip 
with bumper mount and coils for t60, 20, t5m, £16. Lucas blocking 
diode unll-vc earth to charge two bait, £7. G3TLV, QTHR. 

Trio 9R590E rx, now in orig case. pert tested only, flrst £32 secures. 
G3APH, QTHR. 

Telequipment S31 scope, manufacturer overhaul, £25. V-4-6-ven 
ant and radials, 10011 coax, £12. Wanted: trl·band 2 elc beam; BCC 
base tx for 2m. G3WOY, QTHR. Tel 01-653 4738. 

Lambda stock, £100, will split. Offers to G3KHA, QTHR. 

160m Cannonball ssb I x. Vlbroplex. Stab Variac psus. Marconi vhf 
gens. Two 4X150s on sub-chassis. Large quantity new comps Inc 
transistors, diodes. TCS rx. Avo comps bridge. Sae list G3SKR. 
QTHR. Tel 01-902 1517 (weekends only). 

Textbooks; Computer Hdbh (Huskey-Korn), cos! IOgns as new, 30s. 
Radio Comnwnicallon (Reyner), 7/6. Radio, Vol 1 and Vol 3, 5s each. 
Solution problems In Telecommunications <Jnd Electronics (Henson) 
10s, please add poslage. Bell, 55 Belvedere Road, Hessle, E. Yorks. 
T el 0482-645724. 
Heathkit Apache with SB- tO, £50 ono. RA!, £27. G3YJE, QTHR. 
Tel 01-349 9060. 

NCX5 t ranscvr, ac psu , de psu, / M whips, remole controlled, oilers 
please. G3SRZ. QTHR. T oi 01- 272 2539. 

CR100, ex mech and elec cond, £20. Mlnimlller MR44/11. needs align, 
£15. BC221 comp wltn charts, £20. Sae for list of other Items. 
G3LLX, QTHR. 

Homebuilt amateur transistor n using Elccton lques I.I. and rl 
modules, xlal fill, prod detec, S meter, 4W al, lllum splil-gear, 
slide-rule dial. Loss than rf and I.I. alone, £28. DX100U tx, good, £28. 
G3XJM, QTHR. Tel Guildford (0483) 611 16. 

2m FT243: 8025, 40, SO, 15, 100, 7/6 each. FT241 : channels 325, 327, 41. 
42, 43, 44, also other channels. Fibre glass pc board, high quality, 
10 " 4, 6s each. Post free. G3POT, 239 Hagley Rd, Birmingham 16. 

KW2000, ac psu. Shure 401A mlc, hdbk, looks new, £140. G30MY, 
QTHR. Tel Corby 5552. 

Wavemeter GS6, 15 to 24000kHz, brand new with callb book. £7 !Os. 
TS253, 25 to 90MHz, £5. Typo CLR4201 tropicalised wire-wound 
potentiometers, 1000, 5K U, 25K n otc, new, 2/6 each. Sae enquiries. 
G31UO, QTHR. 

OX100U, £40. Stab psu, £1710s. Geloso vfo, half built 1x. 1ooov psu. 
offers. G3TAP, QTHR. Tel Lona Eaton 2929 office hours. 

Sphinx lx, ex cond, overhauled by manufacturer. £45. Prefer buyer 
inspects and coll. G3WWL, 271 Blackberry Lane, Four Oaks, Sutton 
Coldfleld, Warks. 

4m xtals: 3645, 7090kHz and 30 other xtal freQs. Wearlle P coils, xtal 
contolled RF24, 10, 15 and 20m convtr, hdphones, TUSB, etc. Sac 
for list. G3NNO, QTHR. 

Lafayette HA 700, mint cond, £29 ono. Codar PR30, £5 ono. RQ10X, 
£6 ono. How to bu/Id Iv antennas and Improve Iv reception, mint 
cond, 12s. Jones, 113 Bentley Road, Bramley, Rotherham, Yorkshire. 

Eddystone EC10 Mk 1, nil transistor, gen cover 550kHz-30MHz, pert 
cond, £35 ono. G3MP, QTHR. Tel Nottingham 246393. 

Noise diodes for the Rad Comm Hdbh noise gen. New boxed CV2398 
(several available), £1 each. W anted, TA31JR. G3UYD, QTHR. 

Save £18; HW100 kit, brand now In orig unopened packing, £120. 
Wiii deliver 100 miles. G8BAK, QTHR. 

Heavy psu, rack niounling 2 .... 300V 400V stab plus Its. £6. SCR522, 
2m tx/ rx, £5. RTTY: Creed 5060, Loop psu, £3 or exchange for T.O. 
Wanted: RTTY alc/bfo unit FRS 4·1 or slm; beam rotator. G3YLQ, 
QTHR. Tel Luton 25595. 

KW 160 top band am/cw Ix. as new, £ 16, buyer coll. G3WXT. QTHR. 

J Beam 2m halo, as n~w. £1. Also 4·5 cu It Teak reOex enclosure. 
Goodmans Axion 201 bass unit, Mldnx horn, Trebax hf unit, cos! 
£60, oilers? G3HKH, QTHR. Tel Weybridge 47112. 

CR100,£14. PCR3, £7 10s. Gd cond mains psu. Homebrew tx,8G-10m, 
Geloso vfo, 120W cw, SOW am, built In AR88 case, comp, £15, in 
good working order, lnspecllon invited. G3WMB, QTHR. Tel Much 
Hadham 2405 before calling. 

COR AR22 rotator. all new gears, pert order, £20 ono. Joystick 
deluxe with tuner, £5 10s. G8TY, QTHR. Tel 368 3219. 

Bendix RAIB " wolh psu hnd h.ondhk, .C14. Collons TCS12 11', £9. 
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Heathkit vfo, uncallb, £5. 1154 tx, offers ? G3MLN, QTHR. Tel 
Gerrards Cross 84230. 

HRO MX with 7 coils, hndbk, psu, spkr and phones. Spares include 
valves, atu, multi amateur dipole aerial, xtal callb. Must sell, offers. 
Lamb, 70 Dudsbury Road, Ferndown, Dorset. 

Heathkit Mohican, very gd order and cond, batts, and manual, £25. 
G8BIH, QTHR. Tel Brookwood 2523. 
RA1 rx and Qmuit, xtal calib, spkr. First class cond, £30. G2YC, 15 
Hendale Ave, NW4. Tel 01-203 4257. 

Codar equip: A TS, T28, / M psu, control unit, mic, + 160m 3FI F coil 
and whip, £35 ono. GSND, QTHR. 

Gear of late G3UCO: DX40 and VF01U, £20. R209 rx, £10. G3ELO, 
18 Chasewater Cres, Worcester. Tel Worcester 51805. 

R1497 clean r/t, £5 plus carr. 24200kHz HC6/ U xtal, Jan, 18/6d pp. 
G8BDB, QTHR. 

Mast: single section, triangular tubular. Height: sixty feet base, 
five feet ladder to platform, three element beam in situ with atu, 
presently erected New Forest, photo available. G3WSF. QTHR. 
Eddystone EC10 with mains and batt supplies, surplus to require­
ment, little used mint cond, nearest offer to £32. GW3MPA, QTHR. 
Tel Mancot 253 after 6pm. 

Swan 500C and ac psu. Eddystone S870. Heathkit DX40U and vfo. 
Heathkit scope 1~12U. 813 valves. GM30FV, 172 A bbotsford Drive, 
Glenrothes, Fife. 

BC342. KW Valiant tx and psu. B44. Offers? Sae for list. G3MCA, 
QTHR. Tel Orpington 28790. 

80m ssb trnscvr, £20. Psu and linear, £5. Double conv rx, 8~10m, 
£12 10s. Bendix TA 12, £5. Halllcrafters S20R, £9 10s. Car radios, 
12V Philips, £5. Carr ex. Other items, sae. GW3EJR, Mayfield, 
Cardigan. Tel Cardigan 2331. 

Eddystone "Edomoter", model 902 Mk 2. Versatile instrument: 
wavemeter, gdo, sig-gen, code practice osclllator, with many other 
applications. New unwanted gift, cost £2710s, £17 with Instruct.ions. 
Avo "8" Mk 2, as new, £16 + manual. Buyer coll. G3SIJ, QTHR. 
Free Instruction book for NCX-3 trnscvr, send large sae. do you 
need xtals for 2m, 4m or 70cms. Send sae for huge list of all types 
and freqs. G5AGX, QTHR. Tel 01-894 6880. 

UM2 mod trnsfmr and two KT88 valves on chassis, £4. SWM Jan 
1963 to Dec 1963, Jan 1964 to Dec 1964-2 missing, Jan 1965 to 
Dec 1965, Jan 1966 to Dec 1966, 10s per set. All carr extra. GM3VXR, 
70 Leven Street, Motherwell, Lanark. Tel M'well 66597. 
2m fet convtr, 28-30MHz, l.f., £3. Also Newmarket PCS+ audio amp, 
3W to 30 spkr, £210s. G3WAR, QTHR. 

Mosley TA33Jr trl-band beam, £10. GW31MQ, QTHR. 

DX100, £30. All bands ok, reasonable appearance, carr ex. G3URG, 
QTHR. Tel Nottingham 291985. 
Eddystone 840A, professionally overhauled, new valves, ex cond, 
£29. G3MNQ, 4 Elfin Grove, Dunton Bassett, Rugby, Warks. 

Sommerkamp FR100B rx, £60. Sommerkamp FL200B tx, £65. Avo 
all wave osc, £4 10s. Geioso vfo, £5 10s. UM2 mod trnsfmr, £2 15s. 
Psu: 250V 70mA, 6V 2A, £3. G3VWE, QTHR. Tel 0272 556759. 

Sphinx tx, ex cond with circuit etc, £45. Pref buyer inspect and coll. 
G3WWL, 27 Blackberry Lane, Four Oaks, Sutton Coldfield. 

Sommerkamp FT150. G3UAA, 28 Loxley Road, Glenfield, Leicester. 

Collins TCS6 rx + psu with ·spkr inside, £6 10s. HRO with nine 
coils, £12. Codar comp /M rig, 160-SOm, with 2 whips and coils, £28 
ono. Comp sale, £40. Wiii del up to 20 miles, or buyer coll. G3WCN, 
33 Atherton St, St Helens, Lanes. 
Mlnimltter Mercury 200 tx, 8~10m cw, am, nbfm, lb cond, 2 new 
TT21s, spares, £35. G3KGM, QTHR. Tel 01-300 0767. 

Heathkit HD-10 electronlc keyer In exc cond, £15. Crutchfield, 32 
Eldorado Rd, Cheltenham, Glos. 

S36A, 28-143MHz, £25.12V 300W pe gen, BSA, £15. G3BHT, QTHR. 
Tel 021-308 4764. 

Cw/am tx, 3·5-21MHz, 6146 pa, sep 3·5MHz vfo, ok non-tvl, £5. 
Geioso 4/104 3·5-28MHz driver for 801/6146, unused with Instruc­
tions, £4. Deliver East Midlands. G3KZR, 13 Hall Drive, Burton-on­
the-Wolds, Nr Loughborough, Leics. Tel Wymeswoid 576. 

KW 500W linear, spare 813, £45. G31BG, 19 Shlilingford Rd, Alphing­
ton, Exeter. Tel Exeter 74607 alter 5.30pm. 
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Mosley TA33, 10, 15, 20m, gd cond. Also 30ft dural mast with guys, 
strainers, etc. Offers please. G2DLX, QTHR. 

15, 20, 80m ssb trnscvr, two 6146s, grey/green, 898 dial, I· lpf, psu, 
two tone osc, £35 ono. Full pwr linear, two 4X250, self contained, £30. 
Wanted: X band gear. G3NVB, QTHR. Tel Stubbington 3220. 

Exchange Sommerkamp FR100B In mint cond, for good gen cover 
rx. Sell bandspanner / M whip, coils for 160, 20, 15m, £710s. G3LNG, 
QTH R. Tel 051-236 0481. 
CR100 rx, comp with man, exc cond, £20. BC221 +charts, stabilised 
psu, £20. Mlnimltter MR44/11 rx, £15. Needs re-alignment. Mod 
trnsfmrs, psu trnsfmrs, and many other amateur Items, sae for lists. 
G3LLX, QTHR. 
HW32A with psu and mic, Inoue rx. Both lmmac cond, £60 each or 
offers. KW trapped dipole ant just overhauled by manufacturer, 
£6. Sae further details, take RA1 part exchange, working or faulty. 
G3RTN, QTHR. 
Exe xtal mic, £2. Heavy duty smoothing chokes. GU50 rectifiers . 
All cheap. Wanted: 6·5MHz xtals: small mains trnsfmr, 100V 50mA; 
aerial staywire strainers. G3KH, 133 Station Road, Cropston, 
Leicester. LE7 7HH. 

Bu/lellns, Radio Constructors, Philips "Electronics Engineer" EE8 
beginners kit, 459. Offers for Eagle SA-80 stereo amp, working well, 
lmmac cond. Wanted: RA1, T28, Im tuner, 2m let convtr. Price, 
The Hall, Uppingham, Rutland. 

W1191A wavemeter convtd to mains, no charts, £5. GEC CR­
bridge, £4. 70cm 24 ete yagl, 30s. 117V ac pe gen, £8. 3cm test set 
with 723AB klystron, 117V ac psu, buyer coll. G8ABB, QTHR. 

Gen cov rx with electronics collpack and 898 dial, £10. PCR2 with 
S meter, bfo, psu etc, £5. Wanted: 455kHz mech flit with xtals, 
2·5kHz bandwidth. G3WPB, 76 Southfield Rd, Hinckley, Leics. 

WANTED 

Eddystone 770-R, must be gd cond. G3UQR, QTHR. 

Ex-T11311000-~1000V, power trnsfmr. G3HCV, QTHR. 

DX40, any cond. Also cw end xtals for 160 to 7MHz. Stampton, 67 
Medhurst Crescent, Gravesend, Kent. Tel 63284. 

Collins TCS12 tx. Also psu 12/250/400V, manual and key reasonable 
to volunteer naval training unit please. Lewis, 33 Osborne Park, 
Helston, Cornwall. 
Xtals--45MHz, 30MHz. Cab for CR100. Hanson swr bridge. 750. 
GM3UCI, QTHR. Tel Wlshaw 76261. 
Avo model 8 or 9 at reasonable price. Also couple of burnt out 350 
mA thermocouple ammeters. G3TON, QTHR. 

Induction coll parts for early xtal set. Model dynamo steam engine. 
G2FXA, QTHR. 
Pye high-band or why. Sale: Lowband, offers. G8BXO. QTHR. 

Good Eddystone 750, state price required. GW8BOX, QTHR. Tei 
Llanell l 5422. 
Swop new RS 250W auto trnsfmr or sim 250W or 500W Isolating 
trnsfmr. G3YBK, QTHR. Tel Exeter 78710. 

RAE correspondence course. Sisson, 139 Marldon Rd, Paignton, 
Devon. 
Wanted urgently: SWM Jan 1966. HRO colls 1·8-4MHz and 3·5-
NMHz. G3NBU, QTHR. 
Taylor T55 triode, and DST100 rx. GW8AIB, QTHR. 

Sommerkamp FR100B, QTHR. 
2m tx, 75-100W, 75W mod, psu to match. Will coif within reason. 
G2VB, QTHR. 
HRO bandspread coils for 80, 40, 20, 10m. G3ZBZ, 176 Outwood Rd, 
Heald Green, Cheadle, Cheshire. 

Radio Communication August 1968-July 1969. Offer £1. K6DDO, 
4747 Ambrose, Hollywood 90027, USA. 

One 24V selsyn motor, quarter Inch spindle. G4JW, QTHR. 
Heathkit HA-14 Kompact linear amp, built or kit, rf unit only required 

Margolis, G3NMR, 95 Collinwood Gdns, Clayhall, llford, Essex. 
Tel 01-550 0882. 
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Early Wireless books, mags, QSLs, parts, valves, catalogues, before 
1925. Buy or swop. KSIKO, Box 222, Worthington, Ohio 430S5, USA. 

Required by recently formed school society: Surplus type amateur 
band rxs suit for ssb If poss. Will buy or borrow. Limited cash 
available. D. Bevan, 7 Drayton Drive, Heald Green, Cheshire. Tel 
061-437 95S4. 

Any coplos QST 1915-1921, Radio July 1935, R/9 December 1932-
Novombor 1933. G31DG, QTHR. 

Manual or mods for Admiralty pattern W15161 B tuner amp B21 
(1944), Buy or borrow. R. Bury, 70 Cranberry Lane, Darwen, Lanes. 
BB3 2HL. 

Tx and rx mains psu for 19 set Mk3. Sot of spare valves, hndbk or 
operating Instructions also required. C. Colllns-Hooper, Blythe· 
wood, Sllverlake Lane, Curdridge, Southampton. S03 2HH. Tel 
Botley 2618. 

2m convtr, must be cheap and in wkg order. Pope, 234 Derby Road, 
ChesterOeld, Derbyshire. 

Pye Cambridge, hi band for conv to 2m/M. Gd cond, no mods. 
G3KSW, QTHR. Tel Waltham Cross 23452. 
G2DAF tx, comm cab and Oller pref. G3PQP, 136 Sladepool Farm 
Rood, Kings Heath, Birmingham 14. Tel 021-474 6563. 

Three 2mFd capaci tors as used In Panda Cub psu. G3WDS, QTHR. 

KW Vallanl or Vanguard Inc 160m. Slate price required. Must be gd 
cond. GW3YVN, 34 Lon Fawr, Caerphilly. 

Collins or Kokusal mech flits, 2·1 and O·SkHz. Also wkg or repairable 
Mohican. G3KDA, 2 Crawford Close, Bldeford on Avon, Warks. 

2m 10 ele, or parabeam. Also 70cm parabeam or long yagl. GSCIT, 
QTHR. Tel 01-979 3241. 

Leak Stereo 30, Rogers Ravensbourne or Ravensbrook, or sim hi n 
storeo ampllOer. G3YJW, 35 Princes Avenue, Petts Wood, Orping­
ton, Kent. Toi Orpington 22602. 

Poor swl wants good rx which covers 160m and 80m. will pay £6. 
Also 19 set 12V psu. Smith. Tel, after 6pm, Canford Cliffs 79401. 

High band base station. Barker, 54 Biiiot Rd, Romford, RMS SSU, 
Essex. Tel 01-590 0705. 

KW 12V de psu, must be negative earth. G3XYI, QTHR. Tel Saw­
brldgoworth 2341. 

QRZ Hallfax member offering valves. Pse QRX G3VVB, QTHR. 
Tel Slough 28014. 

Trio 9R59DE rx or HA600 In mint cond. Wiii pay up to £32. Also 
beam rotator suitable2m and 70cm array. Hunter, 119 Warren Drive, 
Elm Park, Hornchurch, Essex. 

Trnsfmr(s) reqd: prl 240V, secy 18V at SA, and SOV at 1A. GM3VEY, 
25 Elmwood Road, Dundee, DD2 2DX. Tel Dundee 66241. 

Labgear companion modulator and psu for LG300. HRO bs and gc 
coils. G6GT, QTHR. 

Telefunkon tape recorder type SST or SSKL. Wkg order pref but not 
esson. Can coll reasonable distance from Manchester. G2BDL. 
QTHR. Tel 061-789 4121. 

BCC 69 trnnscvr 140-170MHz unmodlOed. State price. G6UI, QTHR. 
Tel Wolvorhnmpton 35556. 

CR100 hndbk. Borrow to copy. G3VBG, QTHR. 

Gen on 45SKHz I.I. strip (Pye make) ref No 276253 2nd l.f./det assy. 
Xtals, HC6U type or smaller, near 35MHz 3rd overtone. Harvey, 
22 Elm Grove, Norton, Bromsgrove, Worcs. 

4-400A tube. Write or phone G3KT J, 30A Plmbo Lane, Upholland, 
W igan, Lanes. Tel Upholland 2601. 

Good oscilloscope, pref double beam. GSA YN, QTHR. Tel Lodge 
Hiii 4671. 

Mohican, £20 offered. G3UZM, 26 Featherbed Lane, Exmouth, Devon 
Terminal unit for use with Creed 7B teleprinter. Please state cond 
and price. O'Connor, 61 Steep Hiii, Lincoln. Tel Lincoln 24113. 

July 1964 Bulletin. Face value or more paid. Please write or contact 
J. Savage, 7 Weyhlll Close, Swindon, Wiits. 

FT243 xtals 5650, 5775, 6180, S430, 8515, 86S9, 9000, 2450kHz, or nearest 
to freq. G3KBI, 12 Skelton Road, Brotton, Saltburn-by-Sea, NE Yorks 
Toi Brotlon 312. 

Clrc dlag and hndbk for B41 It Murphy rJt to buy. G2HLB, Stalling­
borough, Grimsby, Lines. 
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P2642 trnsfmr and 121n Wharfedale or Goodmans ldspkr. Adams, 
85 Rosecroft Gdns, Twickenham, Middlesex. Tel 01-S9S 5062. 

Wooden cab for BC221 AF. Buy or borrow hndbk or any Information 
on R209. Salmon, 53 Ringwood Road, Bath. BA2 3J L. 

Any Info on pH meter. Valve or t ransistor clrc dotalls etc. G3LPT, 57 
Clatterford Rd, Carlsbrooke, tW. Tel Newport (IOW) 4624. 

70cm convtr, 2-4MHz I.I. but any other l.f. considered. Sherratt, 
28 Blenheim Avenue, Stony Stralford. Bucks. Tel Stony Slratford 
3308. 

Panda Cub for Club G &. DARC. GM3LRG, QTHR. 

CR100 or slm tx. Walker, 206 Gower Road, Swansc11. Toi Swansea 
25009. 

DX40U mains trnsfmr or one with 710--0-710, 150mA, S·OV, 2 • 6·3V 
SA. Slaney, 53 Fallowfield, Ampthill, Beds. Tel Ampthill 3557. 

Codar PR30X preselector or will consider PR30. Please state age 
and prlco. Backer, 1 The Parade, Whitchurch, Cardiff. S Wales. 
(Tel 62636). 

Digital voltmeter, any cond, pref bait operation. Xtals 38·66. 43·4. 
43·3, 43·5MHz. G3VMR, QTHR. Tel Maidenhead 24929. 

J beam 2m 10or14 ele yagf. Three QQV02-{;s, 4C2XSOB + base and 
chimney. Sale: 4m convtr, + ve earth, BF1SO rt let mixer, LI. 23·4-
24·2MHz, £7. G8BEQ, 25 Church Lano, Sarratt, Rlckmansworth, 
Harts. WD3 6HN. 
Eddystone 840A manual or circ. Buy or borrow, Thocnnfssen, 
"Horseplot", Stockland, Honiton, Devon. Tel Stockland 301 (alter 
6pm). 

Voluntary rescue services needs 4m base station, mobiles, hand­
portables, to GPO "private mobile" standards. Very limited budget. 
GMSAPX, Rannoch School, via Rannoch Station, Perthshire. 

Electronlques HB166T Mk2, GC166T and IFA 1·6 ssb Mk2. G3MSO, 
QTHR. Tel 0096-33 309. 

450 Henry choke for BC 221 AC. G3CVS, QTHR. 

A PUBLICATION FOR THE RADIO AMATEUR 
ESPECIALLY COVER1"JG VHF. UHF AND MICROWAVES 

VHF COMMUNICATIONS has specialised ltsell to tha publishing 
of exact and extensive assembly Instructions for transmitters, 
recelvere, converters, complete transceivers, measuring and 
auxiliary equipment, antennas, etc., which can be easily duplicated. 
It also features Information regarding the development of electronic 
equipment, measuring methods, as well as technical reports 
covering new techniques, new components and new equipment 
for the amateur. The latest advances In the semiconductors 
printed circuits, and electronic technology are considered In great 
detail. A ll special components required for the assembly of the 
described equipment, such as epoxy printed-circuit boards. trim­
mers and colt formers, as well as complicated metal parts and 
complete kits, are avaltable either from the publisher or national 
representative. 
VHF COMMUNICATIONS Is a quarterly, published In February 
May August and November. Each edition contains approximately 
60 pages of technical Information and articles. The subscription 
rate Is £1 10s.; Individual copies are available 9s. 6d. 

Editors: Robert E. Lentz, DL3WR 
Terry D. Blttan, G3JVQ, DJOBQ 

Publisher : UKW-BERICHTE 
D-8520 Erlangen Glelwltzstr. 45 
Federal Republic of Germany. 

ReprHentatlve for U.K. : 
Microwave Modules Ltd 
4 Newllng Way, Worthing Sussex. 
Tele. 0903-64301 (Worthing). 
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CQ-CQ-CQ de G3VQM/KW 

By now, If you've been takino my advice, your antenna 
systcn1 will be O.K., lhc neighbours will be watching their 
l olly's and you can luck yourself awny In your warm shack 
out of the Auril showers. 

Now lo work the DX or old Bi ii "2XYZ. Bui hang about." 
What's this? Here you are with a K.W. Atlanta, a couple of 
K.W .2000B's, E-Z Match, SWR Bridge, etc. and no Mic. or 
Key!!l Well, not to panic. W e can rise to the occasion with 
tho Shure 201 ceramic Mic. (this will still be going when your 
crystal mies have become fossils) at £5.12.6. or the 104A 
controlled magnetic at £6.15.0. For the Op. with weak finger 
muscles there is the Shure 444 desk Mic. at £12.15.0. or. if 
you have tonsil trouble and can only manage a whisper the 
444T desk model (with a two-transistor amplifier built-in), 
for £15.0.0. All these devices have P.T.T .. and VOX can be 
effected by a simple mod. They're all Hl-Z. 

Keywise, you can do a lot worse than tho Vibroplex range 
ol automatic keys-"Orioinal," " Lightning Bug" and 
"Champion" tor lnslance (£t3.10.0. to £15.0.0.). Ir you have 
a stullor there's the ordinary hand key by Walters Mfg. for a 
fiver. Drop Dick Thorburn a llne for more gen. 

73'es GD DX de Mike G3VOM. 

KW ELECTRONICS LTD 

1 HEATH STREET, DARTFORD, K ENT 

T elephone: D artford 25574 

M·OV MANUFACTURE 
A WIDE RANGE OF 
TRIODE & TETRODE 

TRIODES 
A1834 
A2293 
6AS7G 
6080 

SERIES STABILISERS 

A2134 
KT66 
KT88 
12E1 

••••••••••••• Write now for data sheets 

[ G. ~e ] !~~k~~?a"v;~~! Co Ltd 
••••••••••• Hammersmith London W6 • Telephone: 01-603 3431 
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BLANK CHASSIS 
FOUR-SI DED 16 S.W .G. ALUMINI UM 

Siu 
6 x • x r 
1 x . x 11· 
7 x s x 2· 
• x .. x 2· 
81 • 51 • 2' 
• )( 7 )( 2· 
to x • x !l:J'" 
12 )( ' )( 2•· 
12 )I s x 3• 

Prlc• 
1/S 
0/ 
7/1 
71· 
8/-
9/8 
I /· 

101-
12/· 

lluo 
2/11 
3/2 
3/5 
3/4 
319 
4/ 10 
3/1 
4/3 
</I 

Size 
10 x I ~ 21' 
12 x 7. 21· 
12 • • • 21' 
t3 • I x 21' 
, .. )t 7 x 3· 
14 • 10 . 21· 
15x 10 x 21· 
17 )( 10 )( ,. 

Ptu1 001t • nd e>acklno. 

Prlc• 
121· 
121· 
13/1 
13/I 
14/1 
18/· 
11/8 
It/I 

Bue 
S/6 
5/ 11 
71· 
6/11 
616 
an 
9/1 

10/t 

PANELS. Any 11u uo to 3 tt. al fl· 1q. tt. ti 1.w.o. (II a..w.g. S/3). 
Plus Poll •nd oec•lng. 

H. L. SM ITH & CO. LTD. 
117- tOGWARE ROAD, LONOON, w.i Telept\one: 01·121 Mt1 

MARK EQUIPMENT 
V.H.F. U .H .F. ELECTRONICS 

0803 55488 GBABP 
ME. 70 £14 8 W>ll 70 ems Tdplor Amplor.or £14. 
New 8 & R 70 ohm coax aerial c/o relay 8.N .C . sockcu SO voll 
opontion. 55/· P.P. 2/6d. Pluas to suit 5/ · •><h. 
Va/vu. QQV03{20A 37/6 P.P. 1/- QQV03/ 10 7/• P. P. 6d. 12AX7 
l /· P. P. 6d. T e11:ed. ex equipment. cuaranteed ror 3 months. 
Valve Bue. QQVOl{lOA 4/ 6 P.P. 6d. 5000 MFD 25• C1p's 3/6 
P.P. 9d. 'C' Lens Mounu 6/- P.P. 9d. Erio jth watt Rcsostors 4d. each. 
Tra n sist o rs: 2NS245 (formerly T1S88), 10/· , 2Nl919 9/·. OC4S l /•, 
Afl79 14/·, GM0290A 14/6, MPFIOS 8/., 2N3826 S/•, 2N706 l /6, 
IN9H 1 /3. Post Sd, Send S.A.E. lor Llsu •nd enquirie.s. 

35 Lidford T or Ave nue , Roseland Park, Paignton, De von. 

HONDA GENERATORS 
Follow I no models nvl'llloblo with 220V SO Hi outputs. 
EIOOE. 800 wntt contlnuoug rallno. 1 KW mn&lmum . Plus 12 voe a1 tOO Wl'\lS. Slzl) 
25· ; 14·2· x 15•2"'. (l ; W >t H). Wt 77 lbs. Thia 11 lho ldonl supply unll lot n rlous 
ooneblo oporallon. £15. 
UOO. 300 we.tie plus 12 voe a l 100 wnt l•. S lzo 13' 10· 12·. Wt '40 lbs. A very noat 
and easily 001table suppl)' unrt. ReaHy keen l ads havo been known l o eorry lholie u p 
mount1lns o n their bad.sl £66. 

£1500£. l ·S Kw plus 12 or 24 VOC at 100 W3\I,, $ 110 24' 14' HJ". Wt 111 lbs. 
A clan ••A" m.chino with 5% volt•o~ and htQuoncy rcgulallon. for lho man who 
wan11 10 wtn por1111ble conte.sls al anv orlc,e! £ 1t7. 

HtRE. E300's tot hite. Booking no'N tor summer. £6 a wH.,, L3 a wcct.end, 1ocludlno 
ln1ur1nce. Ptctcrenc(!: olven to 'M OXpcdlt1on1 101'fO GM counties Hiit 

G3FDW Mike Gibbings 
14 H ow beck Lane, C larborough, Retford, N otts. 

P hone om-2634/3441. 

BURNS ELECTRONICS 
CRYSTAL C A LIBRATOR CC·10 (refer Dec 

19691ssue) £22.19.0 
ABSORPTION W AVEMETER T C-101 

800kHz to 470MHz, 6 ranoes, sensitive meter 
Indication, easy tuning, Insulated probe, 
matchino case to CC-10 above £16.9.0. 

FREQUEN CY S TANDARD S D ·11 Phase 
tocked to Oroltwich 200kHz, all solid state. 
provides 1 MHz and 10MHz outputs. Battery 
operated with Integral aerial £59.9.0 

F.E.T . CON V ERT ERS FC2/FC4 low noise 
performance any l.F .. external 9V supply £16.4.0. eacl• 

LOW P ASS FILTERS for 2m/4m, 50/75 ohm 
handle 50 walls carrier, 50 dB stop band 
alien. £6.4.0. each 

Orders or S.A.E. enquiry lo: 
T he Cottage, 35 B eulah Hiii, London, S .E.19. 
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CLASSIFIED ADVERTISEMENTS 
RATES: Private advertisements 6d. per word, minimum charges 10s. 

Trade advertisements 9d. per word, minimum charge 12s. 
Please write clearly. No responsibility can be accepted for errors. 

--- -------------Post to SAWELL & SONS LTD., 4 LUDGATE CIRCUS LONDON EC4 

SITUATION VACANT 

Bristol Police require a 
TECHNICIAN (MALE) 

In the Information Room at Headquarters. Salary according to 
experience and quallncations on a progressive scale (£965 to £1,130 
per annum). Duties will include the maintenance of facsimile and 
dictation equipment. 38 hours' duty per week (St day week). This 
post Is superannuable. 1970 holidays arrangements honoured. 
Applications ln writing to: 

The Chief Constable, 
Bristol Constabulary, 
Police Headquarters, 
Bridewell Slreet. 
Brisloi , 
BS99 7BH. 

TECHNICIAN 
Applications are invited for lhe post of technician to maintain 

computer syslerns, to construc t computer hardware and to assist 

in the general running of a small electronics laboratory. 

Suitable Qualifications and experience in electronic equipment 

construction and maintenance of electro-mechanical devices and 

an interest in the subject generally. 

Salary range £868-£1,486. Pension plan. Apr>ly in first instance 

by lefter stating brieOy personal details Md relevant experience to: 

Mr P. Fenwick, C.C.A., R.S.M. Bullding, Imperial College, Prince 

Consort Road, London SW 7. 

Please mention 

RADIO 
COMMUNICATION 

when writing to Advertisers 
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Electronic 
Test Engineers 
Pye Telecommunications of Cambridge has 
immediate vacancies for Prnduction 'rest 
Engineers. The work entails checking tu an 
exacting specification VHF/UHF and SSB 
radio telephone equipment before custome r 
delivery; applicants must the refore havP 
experience of fault fincli ng and testing 
electrnnic equipment. preferably comnn111i c:1· 
tionseq ui pment. Forma l qualifications. whil<' 
desiJ'able, are not as i mpoitanl :\!; pr:wlir:1 I 
proficiency. Armed Service ex porienn' nf s1wh 
work would he perfect ly acceptahl<'. 

Pye Telecom is t he world's largest exporter of 
tadio telephone equipment and is engag-ed in :1 

major expansion programme designrd to 
double present turnover during the next 5 
years. There are thercfm·<' C'X('l' lli>nl. 
opportunities for promotion within the 
Company. Pye a lso encouragefi iL-; staff to ln kt' 
higher technica l and prof!>ssionnl 
qualifications. Th~·sc a re genuine l'areer 
opportunities in an expansionis t <'ompany so 
write. or telephone. for an application form 
without de lay. Tnterviews ca n be arranged 
anywhere in the country at lo<'atio ns to sui l 
the majori ty of applicant~. 

M_rs A. E. Dark in, Pye Telecommunicatio ns 
Ltd., Camhriclge Works, Haig Road. Cambrid~e. 
Telephone: Cambridge 51::351 

.. Pye Telecommunications Ltd ff@ 
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G2CTV G3ZY 

J. & A. TWEEDY (Electronic Supplies) ltd. 
SPECIALISI NG IN AMATEUR RADIO EQUIPMENT 

KW Atlanta ..• £150 
KW 2000 B ... ... £140 
KW EEZEE Match ... £12101. 

KW Vespa Mk. II 
KW201Rx ... 
KW L.P.F. 

TRIO TS510s with AC power unics 
First clas.s transceivers at £180 each 

£135 
£ 111 

... £4141. 

TRIO TS510 Tnnsceivcr TRIO JRSOOSE Rx ... £69 IOs. 
Note new price above TRIO JR310 ... ...£77 IOs. 

TRIO 9R590E ... £42 Uk. 
LAFAYETTE HA600 Solid st:1te Rx mains or battery £45 

TAVASU AERIALS (CHESTERFIELD) 
100'"' Whip complete with 20 m etre re.son;uor ... £2 

son CO-:;,\)( and b~l.SC Cl 12 6 IS metre rcson.itor ,.. £2 
160 metre rcson>eor ... £l 10 0 P. & P. 2/6 per item extra. 
80 metre resonator ... £2 10 O Mobile packaged deal. One of 
40 metre resonator £l 5 0 each Item £ 12 I Os. plus 7/6 
Chrom~ plated adaptor 6 0 posugc .:and packing. 

AR880 Smoothing chokes 10/6 ea<h includ ing P. & P. 

TAVASU 2 metre beams Sci. £ 2 9 6 
TAVASU 2 metre b .. ms Sci.£ 3 I 6 
TAVASU 70 cm beams 9cl. £ l 0 6 
TAVASU 70 cm booms 15 el. £ 5 3 6 

urriagc S/6 extn 

USED EQUIPMENT 
AR88D ... ... £40 HEATHKIT DXIOOU £48 
FRIOOB incl. top bond £90 HEATHKIT 58301 as new £110 

Codar. Eddystone, Joystick etc. 
Sec you at Dr.lyton Manor Park on the 19th. 

OPEN TUESDAY TO SATURDAY 9 am to S.30 pm. 

H.P. Terms ovailable Par< exchanges 

64 Lordsmill Street, Chesterfield, Derbyshire 
Tel. Chesterfield ~982 or 77866 (evenings) 

COMPREHENSIVE CLEAR 
CONCISE CATALOGUE 
* ALL TYPES OF 
ELECTRONIC 
COMPONENTS, TEST­
EnUIPMENT, KITS and 
BUILT UNITS. 
Over 300 pages fully detailed and illustrated with 
more than 6,000 stock items. Everything for 
amateur and professional use. Complete with 5 
vouchers. 10/- value, for use with purchases. 

ORDER AS CATALOGUE A. PRICE 7/6. p.p.2/-. 

@ HINHY'S RADIO LTD. 
Mnll Order Oepl., Components, I Hi9h F lcl~llty i1nd Enulprnon1 Ccntrn 
Orgon Dept. 309 EOGWARE ROAD, 
303 EDGWARE ROAD. LONDON W.2. LONDON W.2. 
Telephone: 01·723 1008-9. Telephono: 01·723 6963 

OPEN MON·SAT 9Am-61>rn. THURS 9Jrn·1pm, 
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RADIO 
TECHNICAL 
OFFICERS 

Earnings up to 
£2,000 p.a. 

The P.L.A. operate a wide telecommunications 
network from T ower Pier to the outer Thames 
Estuary, and vacancies exist at Gravesend and 
King George V Dock for Radio Teclrnical 
Officers to mainiain the cquipmem ai maximum 
efficiency. 

To ensure adcqua1e coverage, a shift sys1em is 
operated. 

Salary scale:- £ 1.280 to £ 1.520 p.a.- plus an 
allowance for week-end and public holiday 
working, where applicable. Payment at en­
hanced rate;; is made for ovenimc working 
when required. 

Earnings of up to £2,000 p.a. arc possible. 

Minimum qualifications: 
O.N.C. Electrical Engineering 

or City & Guilds I ntermediate Certificate in 
Telecommunications Engineering plus 
Radio II 

or equivalent Service qualifications. 

Applican1s should have at least 5 yea r;;· exper­
ience in 1wo of the following fields: 

• V.H.F. and U. H.F. Radio 
• Radar and Microwave Links 
* Telemetry and Digital 
• Telephone exchange equipment 
• and land lines. 

Appl ica1 ion forms may be ob1aincd from: 
THE CHIEF ENGINEER (PERSONNEL) 
PORT OF LONDO AUTHOIUTY, 
P.O. BOX 242, 
TRINITY SQUARE, 
LONDON, E.C.3. 

"""I~ 1tl ll1liil t a 
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FOR SALE 

g::::::::::u:::::::::::::::::::::::::::::::.:r.::::::::::::::::::::::.1: - -E R.S. W. ELECTRONICS fi .. .. 
:: U.H.F.-V.H.F. GEAR :: ti 5 
- 70cm TRl .. LER AM .. 
H 24W OOV03/tOA TRIPLER AMP. £22 COMPLETE. All PARTS :: 
f! SUPPUEO SEPARATELY. S.A.E. UST. 

" 70cm PRE AMP :: 

I
:! SINGLE STAGE Bf 180 TWIN TROUGH llHE PRE AMP. TYPICAL ,•:::.: 

GAIN ISdB. TYPICAL H.F. 4 d8.4' x st· x I". 12V + VE EARTH. 
4 15.0. 

:: I ~!!=~l~llN~=E A NOOE CIRCUIT FOR OOVOG/40 ere.a· x 11· OIA :: 

ff ~~E~N~J~~ ,.°~~;. 1~~~S:~~~~L e~;~~~~~~s:.~'.:i.CERA· :: 
" .. :: 2 METRE HIGH 0 8AEAK !! ii ALL COPPER. CYllNORICAL TYPE 12" x Ii" OIA. BELLING&. LEE :: 

ft 
T.V. TYPE INPUT A NO OUTPUT SOCKETS SUITABLE FOR HIGH ::,::, 
POWER £4.10.0 

Zlcm TRIPlER 
;: METALWORK FOR HANOBOOK 23cm TRIPLER (PLATE LINE " 
:: VERSION) IN OIECAST BOX. LESS CATHOOE TUNEO CIRCUIT. H 
:: £4. 10.0. :: .. ~ 
• • COMPONENT& •• 

f: g~~;_~~cA;T;.~o"~~~~~:J~,."6',;~'.~1~"E;_~H + P. & P. 11.. H .. .. 
:! S.A .E. fi/Ufrl•s to: P. 4 P. 5/ · Hlr• H - .. 5 m STRATFORD ROAD, SHIRLEY, SOLIHULL :: 

::. •................................................................... ;: ........................................................................... -: 
SERVICE SHEET S . Radio, Television, Transi stors. Tape Re­
corders. Record Players. Catalogue 2/6d. S.A.E. please. Hamilton 
Radio. 54 London Road, Bexhill. 

EDDYSTONE EA12 receiver, as new. original condition; sale due 
to bereavement, £125. Smith. Coronation Rd .• Salcombe 2478. 
Devon. 

PROXIMITY metal detector control unit only. On Paxolin board 
Si• ..< 11· . Contains 6 transistors, 4 diodes. 2 relays. Many other 
components plus power supply. 110/240V AC Input. 24 only. 27/ ­
each. P. & P. free. R. Hicklin. 13 Clive Road, Romford, RM2-5SP. 

GUYS. (Immediate despatch). Green synthetic rope. r d ia. Ulstron 
2d. per foot, 500ib strain. First grade T erylene. Non Stretch. Govern­
ment High Speclflcation. 4d. per foot. Any length. Post free. 75 ohm 
Flat Twin Feeder. 6d. per yard . Post 2/ · any length. Warrick {G3VCJ 
Rigging Locker), SOA Oueons Road. Buckhurst Hill. Essex. 

RECORDING TAPE. 51• Spool, 1,2001113/6d., 5· Spool, 900ft 10/3d. 
Long-play quality tape, Polythone sleeved, Boxed. Postage, packing 
1/·. PEP Tape. S. Shirley, 22 W est Heath Drive, London. N.W .11. 

METALWORK.- All types of cabinets, chassis, racks. etc., 
to your own speclficatlons.- Philpott's Metalworks Ltd. (G4B1) 
Chapman Street, Loughborough. 

OSL SAMPLES, excellent range at right price. Log books, 7/ -. 
Bailey and Co., Greenfleld Place, Weston-super-Mare. 

OSL·SWL cards various designs, Post paid from 20/6 100 samples 
sae. Worsley Press, 24 W ignall Street, W igan, Lanes. 

OSL CARD S . GPO approved log books, prompt delivery. Samples 
from Atkinson Bros., Printers, Looe, Cornwall, PL13-tLA. 

HW32A 20M ssb XCVR and home brew psu. 14020-14350 (mod) 
manual, some spare valves, inc. flnal pair. Deliver 50 miles radius.­
.£50.-D. G. Chatfleld. 55. Bush Hill, Northampton. Tel 42061. 

844 Tunable Rx £6. High power U ngar 15/20m. 4 ' 250"s £30, self 
contained carr extra.-G3NVB, OTHR. Stubblngton 3220. 

10/15/20 T x , 150W, Rack 813 mod 807s heavy duty P.S's modi fied 
Eddystone £12 10.0. collected. 145MHz Tx 30W , OOV03-20A model 
6146s F.D. winner 4! x 6 x 13 and P.s. £10 collected. G2HCJ OTHR 
051426 4378. 
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EFFORTLESS MORSE WITH THE NEW 

SAMSON ETM-2 ELE~:E~NIC 

TINY 
Leaves more 
room on your 
desk 

SILENT I 
No distracting, 

clacking 
relay 

e 10 Silicon-planer tr1n1i1tors & S diodes. e Super0 1llent, 11ol1d. DRY' 
REED CAPSULE keys any TX (some 1l-bu11 suit arid-block koylnc only). e 1~ wpm. e Dot/space ntio conirol. e SMALLER THAN A 
VIBROPLEX - only 1· x 2' x 6•t e Sidetono. e Fully-adju1tabl1 
paddle. e Uses four 1.1v. mercury (or penllto) bauorl11. e COMPLETE 
In n•t, aroy, '.cay-put' cuo. e 01 pon paid (£22.1.0 with mercury batu> 

BUILD A PRINTSET KtTI 
Thia populor W . Gorman n nc• includes PC 811i0 kit> for lM Walkl .. T11kio. 
lM Connrtor, lM TX-PA-MOO, 28/1 +4 Transverter & Linear, 9MHz SSB 
Genentor, 1' CRO. El-Bua, RTTY Demodulator, Keyer. M/S & BP Filters, 
AFSK, etc. Full d-111 In 14pp Catalosue RPS. 

SPACEMARK LTD. ~~~·~~~f~~~·, 
{Tel: 061°1J7 0817) 

Send: Your uomt'. utltlress 
ond 2/· for the post 0 11/)" and 
i trd u.dmf uf J'O"r nflme 011 our 
rcgufur maiHng list • 

To: Lasky"• Radio Liniirod, 
J. IS Ca•«li StrO<!t, To"or 
Hamless. London. E.I. 
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Echelford Communications 
32 FELTHAM HILL RD., ASHFORD, MIDDX. 

Ashford (MX) SS26S any time up to 9.30 p.m. 

Once again the Mobllo S0-nson Is w rth u-s ond WO 8hi111 bo turning OU( In force 
aoal n IMs y<tru. Tho Or$l , a s olwo)'&. mBjOr rally Is tho North Midland Rally 
Tamworth, StAffa en ltio 19th A prll, 1970. T ho tollowfng Si'turday 25th we shall 
be ni tho V HF Convention at W hl llon. Mlddx. May IO!h w lll see us at lhe Ealing 
Mo bile Rnlly at Hllinwcll. London. W 7-shn11 we see you ot ony o f ttieso evo1it.s ? 

OM display at all theso o~onts will bo our Echolcom 2-2 motro transmitter. plvs 
mnny olhor goodies. 

KIT £24 Rood' Bulll £30 P & P 

SECOND· HANO ITEMS 

Eddystone. EC10 MKI mAht$ PSU ( fncluded) 
Hoathkll RA 1 rocoivor, wllh Xtnf caitlbralor 
844 Mk3 4 metre uonscchmr, no mods. carried out 
Heathkit HW30 2 mcu~ transc<!lvcr 
Solartron C0518 trigger sco pe 
Slern /M ullnrd 5110 nmpllncr, mains PSU a· speaker 

Hours ol buslooss: 

S.A.E. tor dctall-s. 

P&P 

£A0 0 0 15/­
£32 10 0 151-
£ a o o 1s1-
£20 0 0 10/­
£40 0 0 20/­
£. 0 0 7/6d 

Monday , Tuesday, T hut sday, Fr ld oy. 9.00nm-6.00pm { Closed 
Sa1urday 9.00nm-5.JOpm lunch 1-2pm, 

CLOSED ALL D A Y WEDNESDAY 

A. G. Wheeler. G3RHF. 

listen 10 the 
world with 
Edd vs tone 
\\'hen you own an f:dd,.·s tonc 
communications r~cch·cr. you ho,·c Che 
bro2dca!'iting world at your tingcr tips ­
" hl'rC\'er you happ("n 10 b<" - on land or 
at sea. The reputation these sets h:ln" :.trained is proof of rhcir c_"cclh.•ncc 
;tnd reliability and nt lmhofs. there is :a special Eddntonc dcparrmcnt. 
\\hl're you can sec. hear and (.'Omparc all models lisrcd hCrc. 
Samc day des patch to any pnrt or the world : free dclh·cr)~ in the U. I\.; 
plu.'\ a her s ales scn·ic(' for "hieh l mhofs and ~dd)'S(onc arc world famous. 

EDDYSTONE Ell.15 Mork II broadcnst rrccivor ;\:\·I/ FM transistorised. 
A high pcrformnnl'<" ull-band rC'ccivcr. can also be used as a •Hi·Fi ' tunC'r. 
Po,.orcd by 6 SP2 rorch colls, or, with Type 924 power supply unit, from 
AC mains. £82.4.9d. 
EDDYSTONE 940 (13 valve) communications rocciver. A connoisseur's 
instrument combining 'Profossional' appeara nce with performance; has a 
world-wide repulAtion, two RF stagos ensure higb.sensiti•ily. £158.0.0d. 
El>DYSTO NI·: E<;IO trun.si~torh~ed rommunicurions rcr <"i,•cr . An l'JI· 

thusiast ' s- n •cein.\r ttt a modest prit'C'. Embodies foatur~s usually only found 
in mu('h mnrl' C'XJ>l' nsh·c dC'signs. Powered by 6 SP2 to rch cells or Type 924 
1>0wer unit (A CJ. £S9.I O.Od. 
EDDYSTONE ECIO i\1ark JI 1ransiscorisc<l co mmunicarions rt'ctfru. 
A de-luKe ''~rsion of this famous des ign now incorp-0rating ·s· metu and 
limited finl' tuner. £69.10.0d. 
EDD''STONE EA i ! 'Ham Hand' recei•·er. lluilt 10 professional stan· 
J3rds but s p.ccificall)1 for th~ amaCC'ur ~nrhus,iast. H itch .wnsith'ity for a ll 
receplion modes CW, M CW, AM •nd SSB. FSK adaptor •••ilable as 
~m·illary £ 195.0.0d. 
Thtr~ Is on Edtly.rtont Comnumil·ntions rtrctfrer f nr any /uqut ncy btt"'ttn 
JOkHzand870 M li;f 11ll<letalls /'rom lmho/'<nr your /om/ £dd}·str111e 11gent. 

MAIN £DDYSTON£ &"" 
DISTRIBUTORS ' ' - ' 

Dept: 12/4 
I ti-1 16 Ntw Oxford Street, London, WCI Toi: 01-636 7878 

RJOC 

ZMHOFS 
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FOR SALE (contd.) 

HAMCO, printed circuit etching kits. Includes 10oz etching com­
pound, masking painl, brush, 2 copper clad pc boards s ize 6 x 2Sln. 
makes 2 pints etching fluid. c/w instructions, 19/6d per kit, PP 1/6d. 
Copper clad one side p/cct boards, 7t ¥ 3iin, 2/ 3d. 4 • 4t In , 1/9d. 
4 ' 2i In, 1/3d. Sae lists of semiconductors, components. crystal s 
etc. Stockists of Rea, Texas. Mullard, Ste, Motorola, transistors. 
Write, Hamco, PO Box 20, Llverpool, L32-6SN: Lanes. Office at 
Crane Building, Hanover St, Liverpool, 1. 

2M STATION. Mohican Rx, G3PRX. transistorized conv. Garex­
based T x-3/10 pa complete with psu mod and change over switch· 
Ing. £55 or split II necessary.-D. Spooner, GBCVZ, Cripps Hall, 
University Park, Nottingham NG7 2QW. Tel: 56101 Ext 2002. 

C RYSTALS FT243. Types from 5675 kHz to 6975, 7050 to 7925 
8100 to 8650 in 25kHz steps, 4/ - each, post and packing 1/6. 40 
assorted FT 241 A &. 243 types. 20/ - post&. packing 3/6d. RF meters 
2in round 250-350-SOOMA and 1 amp 12/6d each postage 2/ - or 4 
meters 40/ · postage 4/6d. New catalogue No. 18 with 10/ - worth 
vouchers 4/6d. post free. Authur Sallis Lid., 28 Gardner Street, 
Brighton. 

T ower 20ft In two sections built in ladder triangu lar section very 
good condition £20 plus carriage. Twenty foot alloy mast heavy 
gauge 2 Inch dia £2 plus carriage G3PVL 

2N5245 9/6, 2N38198/·, 2N38264/9 2N706 2/6, 1 N914 2/- post 5d. S.a.e. 
enquiries for radiospares, Jackson Products and Diecast Boxes. 
Johnson, 48 Gospel Oak Road. Tipton, Staffs. 

OSL C ARDS. Your own design II required. Samples, Casling, 
G3MWZ, 31 Flskerton Rd, Cherry Willingham, Lincoln. 

GBAIH QRT. Sale. Green 70 CM 1000, £32 10s. 6 and 8 Mes, 
Xtals. Various types. Lisi of other Items on reQuest. 

WANTED 

WANTED.-All types of communications receivers, test equip­
ment, tape recorders, amplifiers, etc. Prompt cash payment­
Detalls to R.T.&.I . Electronics Lld.,Ashvllle Old Hall.Ashville Road, 
London, E.1 t (LEYlon 4986). 

YOUR U NWANT ED EQUIPMENT taken In exchange for new or 
S/ H Cameras-Projectors, York Photo Service, 51 Fossgate, York. 
Tel 56176. 

WANT ED early wireless items. From yrs. 1900/1920. Marconi; 
Magnetic Detector, Multiple Tuner, Marconi phone V2, Coherer, 
Spark Gap, Crystal Sets. Ship and WW1 Apparatus, Fleming, De 
Foresl, Marconi valves. Please describe price. T. Christen, 12 
Princess Terrace, Brighton 7. Sussex BN2 5JS. 

T elegraph keys wanted, Wire, wireless, spark or CW. Related 
books. Ted Dames, W2KUW, 308 Hickory Street, Arlington, New 
Jersey 07032. 

MISC ELLANEOUS 

AVAILA BLE at Gods hill, Isle of Wight. Bed. Breakfast with evening 
meal. H &. C all rooms. Comfortable TV lounge, Baby sitting faci lities 
also 4-berth caravan with all amenities, Berden, G3RND, Bridge­
court Farmhouse, Godshlll. Tel: 606. 

S ecluded detached house S urrey, lour bed, nearly one acre, 
BXI tower, two shacks, two greenhouses. Around £15000. Box No. 
W74.23. c/o Radio Communication, 4 Ludgate Circus, London EC4. 

EXCHANGE 

S W OP YOUR CA MERA FOR A TRI O. Trio short wave receivers 
and hi-fi equipment on demonstration. Holdings Photo Audio 
Centre, 39/ 41 Mincing Lane, Blackburn, Lanes. BB2 2AF. Tel.: 
Blackburn 59595/6. 
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EDUCATIONAL 

RADIO, City & Guilds, R.T .E.B. Certs., elc., on "Satisfaction or Re­
fund of Fee lerms." Thousands of passes. For full details of exams 
and home training Courses (including practical equipment) in all 
branches of Radio, Electronics, etc .. write for 132-page Handbook­
Free. Please slate subject . British Institute of Engineering T ech­
nology (Dept. 200K). Aldermaston Court. Aldermaston. Berks. 

BECOME "Technically Qualified" in your spare time, guaranteed 
diploma and exam. home-study courses in radio. TV servicing and 
maintenance. R.T.E.B., City & Guilds elc. Highly informative 120-
page Gulde-FREEi Chambers College. Dept. 864K. College 
House 29-3t Wrights Lane, Kensington. London, W3. 

PATENTS 

British Patent No. 1050626 
TRANSMITTER FOR VERY LARGE PULSES OF RADIO 

FREQUENCY WAVES 
Owner desires commercial exploitation on reasonable terms by 
licence or sale. 

Enquiries: H. D. FITZPATRICK & CO., 14-18 Cadogan Street, 
Glasgow C2 and 27 Chancery Lane, London WC2. 

PATENTS and TRADE MARKS.- Booklet on request. Kings 
Patent Agency Ltd (B.T . King, GST A. Mem RSGB, Reg Pal A gent). 
-146A Queen Victoria Street, London, EC4. Tel 01-248 6161 . 60 
years' refs . 

RADIO SHACK 
LONDON'S A MATEUR RADIO STOCKISTS 

HY-GAIN ANTENNAS AND ACCESSORIES 
VERTICAL ANTENNAS AND ACCESSORIES 
18 HT 6 th,.u 80 metre Vertical 'Hy-Tower' •.. 
12 AVQ 10 thru 20 metre Verciul Tnpped Antenna 
14 AVQ. 10 thru '40 metre V~rtical Trapped Antenna 
18 AVQ 10 thru 80 metre Vcr·tical Trapped Antenn:a 
18 V 10 thru 80 metre Venial Antenna . .• 
11 RMQ Rool Mountinc Kit lor 12 AVO 
14 RMQ Rool Mounting Kit lor H AVQ .. . 
LC 80Q 80 metre Loadinc Coil lor H AVQ .. . 
TRl· BAND BEAMS AND QUADS 
TH6DXXSupor Thunderbird 6 Element 10-15-lOm. 

Beam .. . .•• ••• •.. . . . 
T H l MKl Thunderbird 3 Element 10-15- 20m. B<>m .•• 
THJJR 3Element10-15-lOm. Be•m 600W PEP rating 
TH2MKJ Thunderbird 2 Element 10- 1 S-20m. Boom .•• 
Hy-Quad 3 Bond l clement Cubiul Quad. Sgl. Feed 

Line ... 
DUO.BAND BEAMS 
DBHB 20 •nd 40 metre Duo-Band Bums ... 
DBI0-15A 10 and 15 metre Duo-Bond Beam ... 
HIGH PERFORMANCE MONO-BAND BEAMS 
402BA 2 Element 40 metro Boom 
204BA 4 Element 20 metro Boam 
203BA 3 Element 20 metre Be•m 
ISJBA 3 Element 15 metre Beam 
IOJBA 3 Element 10 metre Beam 
BALUN 
BN 86 Broad B:and Ferrite B:alun for use with any 

Beam 
ANTENNA ACCESSORIES AND CO-AX 

£ •• d . 
92 10 0 
ll 10 0 
19 10 0 
32 10 0 

8 10 0 
7 10 0 
8 10 0 
6 5 0 

85 0 0 
67 10 0 
44 10 0 
44 0 0 

52 10 0 

95 IS 0 
48 0 0 

72 0 0 
62 10 0 
67 10 0 
JI 10 0 
l~ 10 0 

7 10 0 

TE 7~1 Omoga-T)System• Antenna Noise Bridge 1-
lOOMHz ... •.. ... ..• ..• 13 10 0 

TE 7~2 Omeg>-T Systems Amtenna Noi•e Bridge 1-
lOOMHz ... ... ... ... ... 19 10 0 

EACO ... way Coutiat Antenna Swttch 52 ohm UHF 
Conn. ••. ..• ... .. • .. . 4 5 0 

RG·8A/ U Huvy Duty 51 ohm Coaxial Cable per yud 5 6 
PL-159 Connectors lor RG-BA/U Cable •. . ... S 0 
PL-1.SB Adapters for ioininc two PL-259 Connectors 15 0 
Custom line Hy-G11n and Models not lined quoted on reque$L 
/us1 arot1nd the corner (tom Wut Hampstead Underground Station. 

RADIO SHACK L TD . 
182 BROADHURST GARDENS, LONDON , N .W.6 

Tolephone: Ol-614 7174 Cables: Radioshnk London NW6 
Gtro Account No. 588 7151 
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Ask 
1 Decca manufacturers 

and suppliers of television equipment to 
Educational, Broadcasting and Industrial 
authorities throughout the world. 

• Colour Receivers 
• Monochrome Receivers 
• Professional Colour Monitors 
• Educational l~eceivers and Monitors 
• Sw:cchable Off-Air/Line Colour Monitors 
• Off·Air Demodulators 
• Complete CCT V Distribution Systems 

for all purposes. including marine 

contact De<:ca Radio & Television, 
I l1111a1e l'lnc:e. Queenstown Road. 

London,S.W.8. Tel:Ol-6226677.o:xt 137 
T elex: 263222. m~[E[Em 
Fur details and specificat ions, 

Cables: Oeccord. London. 

J. BIRKETT 
TRI ACS 

P tV A mp Price 
100 10 51-
200 10 7/ 6 
JOO 10 IOI· 
<00 10 1716 
500 10 21/ 6 
600 10 26/ · 

Assorttd untosted 5. 3. 2. 1 Amp Tr lacs • 30/· dozen 
SILICON PNPN OIOOES Molorola TypeM<L3053. . 6j · each 
PERDIO PORTABLE TV LINE OUTPUT TRANSFORMERS 716 each 
TRANSISTOR TUNING CONDENSERS wllh Slow Motion Orl•e 
325 > 375 .,. 20 ~ 20pF . • • • .. 316 eaen 
380 + 180pF • , . • :Sfl each 100 ~ 100pF • . 216 each 
O lrccl Drive 125 ... 1'25pf • • . • • • 3/ · eeic:h 

170 - 120pF .. 311 ••ch 6pF.. 2/· each 
WIRE ENDED S ILICON DIODES 
60 P IV 200 mA .• Id onch, 4/· doten 
•OO PIV 750 m A •• 11· each, I /· dozen 
800 PIV 500 mA 2/· each. 18/ · dozen 
1,000 PIV 150 mA •. • • • .• , . • • 31• eeeh, 30/ · dozen 
Stud Mounlfno 100 PIV tO Ampa Slud Anodo o r Cathode supp\led 2/& each 
S PECIAL POWER MICRO CIRCUITS UNTESTED can be used for 
mortO··Olc, motor con1rol, curron1 motor, atablllacd oowor suppl~. pulso 
gonerator, varlablo tlmar, windscreen wlpor alow run controller, saw 
loolh generator, two tone buzzer . . • . 5 for 12J6 
UNTESTED WIDEBAND AMPLIFIERS 
DC TO -5 Mc/1 . . • • • • l /f 10-150 Me/• 116 
MOS LOGIC UNITS UNTES TED 
Ou11t 3 Input Nond Goto • , • 11· 
2 J( 3 lnpul Mandoran(Mulllple And/or Amplftv not) 21· 
Oual 3 lnpul Nor Gale 2/ · 
Single 6 Input or/Nor Gate • • • 2! .. 
Un1vernl Coun1er.Re1l11or Blst1ble Elomanl . •• 21& 
INTEGRATED AGCCIRCUITT.0 .S CAN as in Radio Communleallons 
December 1969, March tt70.. IOfl 
Voice Opeflled G1ln Adlusllno Oovlce l i6 
Microphone Ampllfiet• TOS Can 3 for tO/· 
1 Watt AmplHior TOS Con with Circuit • • • • • 111 
General Purpose Oottallonal AmpllOett w1th Zener Output 2/· less Zener 2!• 

or 111· doitn. 
J . BIRKETT 

2S The Siralt, Lincoln. Phon• 20767. 
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JACKSON <iJ 
the big name in PRECISION components 

Precision built radio components are an 
important cont ribution to the radio and 
communications industry. 

SL 16 

DRIVE 

A general purpose slide rule Drive for F.M./V.H.F. 
Units, short-wave converters, etc. Printed in two 
colours on aluminium, with a 0-100 scale and provision 
is made for individual calibrations, Complete with 
bronze escutcheon and glass. Price 18/- each. 

It's reliable if it's made by JACKSON ! 
MADE IN ENGLAND 

JACKSON BROS. (LONDON) LTD. 
Dept. RCm, Klngsway-Waddon, Croydo n, CR9 4DG 

Telephone 01-688 2754 
Telegrams Walfilco, Croydon 

U.S. Office: M. Swedgal. 258 Broadway. New York. N.Y.10007 

GAR EX 
Ready built Garex Conversion, mobi le power supply unit. 
12vdc input 360v at 150ma. out. Post 4/6d. £5 12 6 

2 MHz crystal marker unit. Complete with crystal. Post 
2/6 £4 18 6 
Push Button Car Radios. Details on Request . 

Ledex Switches 6·12v 6 pos. It" sq fitting. Post 1/9 18/6 

Ledex 12v 1" sq. fitting 6 pos. plus 2 other wafers. 
Post 1/9 . . 38/6 

Crystal Ovens HC6U 6/12volt inc. base. Post 1/- 18/6 

Ceramic wafer type switches double bank Sp. 8 pos. 1 ;- dia. 
Post 1/6 . . 10/6 

Wafer switch 2p. 6 pos. 1 :f" dia. Post 9d . . 3/ · 

12v 4 pin Vibrators 1214SD Sep Drive. Post 1/ · 10/6 

Mains front panel mounting neon indicators with moulded­
In leads & chrome surround. Post 9d 3/6 

All new components. Most Feb & March items available. 

Trio JR500s one only, unmarked. Carr. 20/- £50 

Callers welcome by arrangement 

GAREX ELECTRONICS 
CHINNOR OXON 
OX9 4 BT. G3MMJ. ex ZS6QP. 

Telephone Kingston Blount 476. Day or evenings. 

280 

ELECTECHNIQUES S E!.SLEV. STROU D, GLOS.-o45·36 3129. 

FOR COMPETITIVE-48hr. prototype service. 
PRINTED by Photo-mechanical or Silk screen method, 
C IRCUIT design and layout converted to Art Work. 
BOARDS finished plain,nux varnish, roller tinned and gold plated. 
NAME PLATES etched or machine engraved. 
AND 
P HOTOGRAPHY reduced or copied to your requirements. 

THE S ENTINEL LOW NOISE FET PRE AMPLIFIER. If you are 
In doubt about the performance of your converter this pre-amp. 
will give you less than 1dB noise factor and 20dB gain with low 
performance converters. 

Neat aluminium box size: 21 ~ 31 v 1l ins. Price £6.10.0d. 
THE SENTINEL DUAL GATE MOS FET 2 METRE CON VER­
T ER. Dual gate MOSFET cascode circuits for the RF amplifier and 
mixer for excellent overload and cross modulation performance. 
Noise flgure 2dB. Injection stages- silicon planar VHF transistors 
and a VHF crystal. Supply 12-18 volts. IFs 4--6MHz, 9-11 MHz, 
14-16MHz, 23-25MHz, 24-26MHz. 28-30MHz. 

Available either: 
In a neat aluminium, stoved silver hammer enamel box size: 

21 x 31 ' 11 ins. Price £ 12.10.0d 
or printed circuit module alone-fully aligned with Oyilng lead 

connections. Size: 21 x 2t ins. Price £11.Ss. Od. 
N.B. Ali components are new, branded components and whenever 
practical our policy is to specify British components. 

Ali items should be ex stock but a phone call will give immediate 
conformation. 

SOLID S T A TE MODULES 
14 Dalton Green Lane, H uddersfie ld, H D5-9VE. 

' T el: H uddersfield 25173. 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;::::::::::::::::::: 
::::::::::::::::::::::~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Fo r the best in s.s.b. equipme nt 

G M2FHH L. HARDIE GM3BCL 
542 George Str eet 

Tel : Aberdeen 20113 

Stocki!.t for Codu, Eagle, hckson, KW Electronics. Partridge. Shure, 
Trio, TTC. 

Eddystone EA12, EC10. EB3S, 9~0. receiver< in stock. 

Equipment supplied by Collins, D rake, Ferrograph, Swan, H i· G oain, 
Mosfey,CDR Rotor s, Versatower, and leading British manufa.ctur ers. 

De-luxe Logboo ks, 160 page hardback, £1 plus 4/6 po•< 

.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
: :::::::::: :::::::::::::::::::::.: ::::::::::::::::::::: :::::::::: :::::::::::::::::::::::::: 

DORSET RADIO (LECTRONIC) SUPPLIES 
Enq u iries for KW Electronic.s, Eddystone, Trio, La feye tte, 
C odar, Sinc lair, Eagle, Electroniq ues, Joysticks, Wight r;aps , 
W eyrad Radios·par es and Garex products. S.a.e. please Log 
book s, x.one maps, Q RA locators, examination manuals, 
handbooks, call books, VH F manuals, all in stock. 

KW Vespa Mk. II, second hand1 b ut pe rfect pe rformance 
and a ppearance. Less t han 11 months old. 

Apologies to ;1.ll who had tow:iitforG3POM kits due tocircumscainces 
all beyond our control. All deliveries should ha.vc been completed 
by the rime this: goes to print. 

29 WALPOLE STREET WEYMOUTH DORSET 
Phone: 5729 

Turn off seafront dead opposite pier bandstand then 3rd right. 
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G. W. M. RADIO LTD. 
RECEIVERS CR100. In working order, £18.10.0 carriage £1. R1475 
with orlglnal power unit for 12v DC or 230v AC. LESS connecting 
cables but all connections are marked. Tested and In working order, 
£11 carriage £1. 
RECEIVERS 840. 640 kc/s to 30 mc/s. Speaker, AC power unit built 
1n. Bandwidth switched 1, 3, and 8 kc/s. Crystal calibrator, £22.10.0. 
carrlnge 30/·. 
SPARES FOR MARCONI 52 Receiver. Valves ARP3, 12Y4G, 12SC7 
all new and boxed, 5/· each or 6 for £ 1, Meters, new, 15/ -. reprinted 
handbook with circuits, 5/ ·. A ll post paid. 
PYE RANGER. Low band 12 volt Radio Telephones complete 
with mike and vibrator, Ideal for 4 metre conversion, £10 carriage 
paid. 
WEATHER FORECASTING EQUIPMENT. Rainfall gauges consist­
ing of copper funnel. collecting bottle and measure with chart for 
year giving Instructions, 3'J/·. Wet and dry bulb Hygrometers with 
relative humidity charts, Centigrade, 24/ · . 8 day thermographs 
readily avallable charts from HM Stationery office, £7.10.0. All poat 
paid. Waltham pocket watches. unlssued, £3.10.0 registered post 
paid. 
REGULATED POWER SUPPLIES. Rack mounting 200/250v AC. 
T wo models available 150-225 or 270·340v DC at 200 ma. Either type 
£8 carriage paid. These supplies have voltage and current meters. 
RELAYS P.O. 3000 type, new. 1000 ohms 2 make 2 break 5 amp 
contact&, 7/6 post paid. 
19 set Varlometer A erial tuners, 16/6 post paid. COSSOR 1035 
01cllloscopos, £ 17.10.0 carriage paid. 500 pf single gang variables, 
new and boxed, 6/ · post paid. 

A ll receillers and Teat Equipment are In working order at time ol 
d1tpatch. Carriage charges are for England and WalH only. 

Telephone 34897 
Terms: Cash with order. Early cloaing Wedn1td1y 

G. W. M. RADIO LTD. 
40-42 PORTLANO ROAO, WORTHING, SUSSEX 

AERIAL & EARTH EQUIPMENT 
From the Author of U1e article In the M arch issue. 

40ft(12m) WOODEN MASTS based on the model Illus­
t rated In the article. Comprises four 10ft by 21n Douglas Fir 
poles treated with 20 year preservative, alloy Jointing sleeves, 
pulley, halyard and two sets of four guys In green poly­
propylene rope. Send fo r further details. £16 
GREEN MONOFILAMENT POLYPROPYLENE ROPE ; 
non-rot, non-shrink, 6mm Ufn) dia. strength t200 lbs(544 Kg): 
10d per metre. 8mn1 (i';) dla. strength 2000 lbs (900 Kg) : 
1/3d per metre. Reels of approx. 240m (80011): £7-10s & 
£10-10s respect. 
GREEN PRE-STRETCHED TERYLENE ROPE ; more 
resistant to strong sunlight. 6n1n1 1250 lbs (565Kg): 2/3d 
metre; 8n1m 22401bs (1020Kg) : 3/6d metre. Also available 
In natural white and on reels of 30011 and 500ft. 
YACHT PULLEYS ; latest type in reinforced nylon and 
stain less steel. Single sheave; for 6mm rope: 9/·: for Bmm 
rope: 11/6d. 
AERIAL WIRE ; hard-drawn cadmium copper, 7/ ·036, 
4501bs: 2/3d metre. 
NEOPRENE RUBBER INSULATORS ; 24in by tin as 
used on ships: 47/ · ea. (Regret wrong price quoted In 
previous ads.) 
EARTH STRIP ; annealed copper 50mn1 by O·Sn1m: now 
6/· ft (19/6d metre) 
EARTH RODS ; 4ft by iln copper with hard steel core: 32/ · 
SHACKLES & THI MB LES ; various. KNOTS & 
S PLICES pocketbook: 7/ · 

A ll prices Include packing & carriage UK mainland. CWO 
or foolscap SAE for llst and rope/wire samples. (Note: 
annual holiday April 27 to May 8) 

J. M. Gale, G3JMG, 14, Wessex Rd., Horndean, Portsmouth, 
POS OHS Tel: Roman Way (070-135), 4330 
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S•nd SAE f<N (i1r1h•r dfUllS lo I.ho 

NEW: 

THE 4MH 2 METRE TX 
15 watts Input. XTAL 
Supplied. 

AMATEUR RADIO SHOP 

Immediate delivery. 

Price £10. Inc. post. 
Constructed from a slm· 
pie, trouble free, effec· 
tive circuit, using ob· 
talnable valves ECC81, 
6CH6, QQV03/10. Each 
unit Is air tested and re­
quires 250V DC, modu­
lated to PA. and 250V 
DC to supply the osc 
and multiplier. Si ze 6 x 

13 Cha"! Hiii, Hudd.,.ftold. ToL fl1T74 4 x 2t. 

G3LRB STEPHENS-JAMES LTD. G3MCN 
S:W J.\l.t.nUo IUld J.0 pea 1260 
S:W~OOOB and .LO pn 1260 
ltW V001>• .. d AO pou 1136 
l:WIOOO Lin.., 1186 
S:W l!·Z M•IA>h 112.10,0 
Trto T8010 Tr4"11~l"cr !180 
TTlo JIUIO Rs 177.10.0 
Trto WB6PlHt Reech er W.10.0 
L&a7et'4 DMOO R• ltb.0.0 
OodU' AT~ Ta. 118.19.8 
Ood .... na a s 115.17.a 
0o4..,. " Q" llulUpU.- 18.17.1 
Cod., PRS01 "'-1- 17.19.8 
Lola7.t'4 ll A880 !M.10 
u ....... uohm ewa brtdt • « 
W t b - lllt.n U .7.8 
l.qw - llll<t1 lt.14.0 
llr·Oatn 12AVq n n loal 113.10.0 
H7-(laln l<AVQ •eRlc.I 119.10.0 
Dr·0"1n 18AYll .. n1c:a1 132.10.0 
Dr·Oala 'l'bl Id.II SB...., 187.10.0 
o.,... 2n> 00o•...., 118·S0m< l .Y. U0.7.9 

Dlpul • "'T" pleeu b &d 
.. :11t17liOllt1 883 lb t60 
I( WGUQ I.Iii.., "6.0.D 
KW77 ltG 
J'UIOOll l<• 190 
PU~OO lb 110> 
f' l. lfHtf) l .. 10.: !75 
P l .1000 1, 1). t80 
W 'Ht .\lk l £4.2 
1'rlo tHtGUl)f! t32 
J{\\' 'l'OOOA A AC l~"tl '180 
k~\''!Otfj\ 0 (" PIU t30 
KW VaU,1u1t. 71: •u 
BR'l'•OO R• fM 
l!dd1rton• v.t·10 to 
llddr•w ... t CIO 159.10.0 
l!dd,....,..• U.12 llH.0.0 
llcld7otoll• 81111 OIAI u.e.8 
Gue• 2m 'h• namlt.\.f.r '8.17 .t 
Antenna ftotalon 114 . .18.0 !18.18.0 

12G. HO A f70 
o.mplele ra.nae of the ''O·W1Dl1 .. MobUe ..nt.nna. r&l)U lt1oludlns t.h• ne• ' '.Multl:mob.U.11 

G band adr -.lect.J.n.s a.nkflin•~ 8.A K. 
hll r&nr• or Cbault, cabl.a.ou, pt.nel•, meun, dl"'·cut bou•, plu1• , eableti. •&1•• · RSOB 

PubUcallon... Poet.ace/Can1a1e cxtz. all ILc.n1 .. 
Ul' .nd Credit. UTtW(etl on •U otden O"et .UO. Put. Kxehaoau . Alt.a ult11 ~·rloe. 

Koqolrlu S.AB plu.M. La.rt• one for llaw. 
70 Priory Boad • .wncld, Ll•CJ'l)OOI. IA 2RZ. Tel: O>l ·llGS 7829. 

6~';:i 0 E R W E N T R A D I 0 EJoAu~R.ies 
TOP TRADE IN FOR YOUR U SED EQUIPMENT 

Eddystone 840A £30 Eddystone EC IOMK 11 £60 
KW Vespa II & psu £1 IS KW Vi<eroy II & psu ... £80 
H allicrafters SX 43 OS T rio 9RS9De ... £30 
Trio TS 500 & psu £160 H allicnltero SX 111 ... £70 
Hi band Ranier £10 KW 2000A & psu £180 
Codar ATS .. . ... £1] Codar T 28 .. . ... £12 
28 HILLCREST AVENUE, SCARBOROUGH, YORKSHIRE 

Wiltons e A xminsters e Orlentals e Tufted 
£200,000 Carpets on display 
e Free delivery U.K. 
e Expert fitting available most areas. 

Open 9.00;·5.30 Monday to Friday. 
Salurd1y t.00·12.00 (M1nc:hes1er 9.00•4.00) 

Free brochure on request lo Dept. RC 

lHIO•: $ " e. Old B•lloy, £.c ... T•I: 01-248 7911 (10 llnu) 
u wouru . ., ... nu; 83-89. Blackln SL T•I: 20321 or 21421 
MAllCllURI: $5-41, l•nr s1r .. t. T•I: Dlll·N& 3617/1/t 
MlllUIHTll: 211, Old Ch~1lthurch Rood. T•I: 21241 

281 



COLLINS 18S-4C T X/RX SYSTEM 2-18mHz 
from £200 

103BE MOBILE VHF/RX, 12 volt, FM: with con­
version sheet for 2 metres. 10 watts output, QQV03-
20A PA. with control unit, mlc, speaker, cables. 
Size S ' 10 x 18. Carr. 30/- ... £12 
1038, similar, dash mounting. size TX/RX. 5 X 10 X 14 
Separate PSU 5 x 8 x 4. Carr. 30/ - ... £15 
133B BASE TX/RX similar to above with mains PSU, 
rack mounting. Carr. 30/- £25 
102 PORTABLE VHF TX/RX /FM, with conversion 
sheet for 2 metres, rwatt output. Carr. 10/- £10 

105 MOTORCYCLE MOBILE VHFTX/RX, 6 volt 
FM, QQV02-6 PA, part transistorised. Carr. 15/ - £15 

COSSOR CC14 MOBILE VHF TX/RX, 12 volt. 
FM, QQV06-40A PA, part transistorised, with control 
unit, mic., cables. Carr. 30/ - £27 
GEC 1815 VHF AM/FM SIGNAL GENERATOR, 
99- 156 mHz. Carr. 30/- ... £12 
HUDSON AM350M LOW BAND MOBILE, no 
~u ~ 

MR820 2 METRE MOBILE TX/ RX, 5 watts output 
AM, QQV03-10 PA, 12 volt transistor PSU with 
circuit. Size 3 X 8 x 14, supplied less xtals and min. 
Carr. 10/- ... £20 
PCR RX, mains or 12 volt, 150kHz-18mHz. Carr. £1 

£10 
REES MACE RX 490 kHz-25mHz. Carr. 30/- £8 

MR880 HIGH BAND BASE VHF TX/RX, AM, 
25 WATTS OUTPUT, QQV03-20A PA, PP EL34 
mod., with manual, will convert for 2 metres. Carr. £5 

£70 
COLLINS ARR15 RX 1.5- 18.5 mH:z:. COLLINS 
PTO local oscillator and BFO, 500 kHz. IF. with mains 
conversion sheet or 24 volt dynamotor. Size 11 x 8 
x 20. Carr. £1 £25 

COLLINS 51R-VCR SYSTEM, 24 & or 115 volt. 
from £200 

CRYSTALS FOR 4 METRES TX 7783. 7800. 7816, 
7833, 7850. Type 10X 15/-, TYPE 2M ... 25/-
BENDIX PIONEER FLUX GATE CO MPASS 
SYSTEM. ... from £190 
BENDIX SCR269G ADF SYSTEM 24 and 115 volts. 

from £25 

WE WANT TO PURCHASE RADIO TELEPHONE 
EQUIPMENT, AIRCRAFT RADIO AND MANUALS. 

TECHNICAL INFORMATION SERVICE 
FOR AIRCRAFT RADIO 

S.A.E. enquiries. Moil order. 
Shop ope n Saturdays a nd by appointment 

State callsign when ordering or TX's will be disabled. 
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BAGINTON ELECTRONICS 
GJTFC (SALES) Ex ZC4JC 

Market Corner, Baginton, Warks., CVS JAP 

24-hour Robophone. Coventry (OC03) 302668 

QUARTZ CRYSTALS 
Owing to the great response to our advertisement we 
regret that we find It necessary to suspend our 
advertisement this month. 
Lists are still available for immediate dispatch upon 
receipt of s.a.e. but crystal deliveries are now four 
weeks minimum. 
We would assure our customers of our best attention 
a t all times. 

SENATOR CRYSTALS 
Dept., Q.C., 

36 Valleyfleld Road, S .W.16. 

R.T. &. I. offer the flnest selection of 
ftrst-class new and fully overhauled 
second-hand communications and 
electronics equipment in the U.K. 
e C-ntl1 c:henr/n• ttocb of • Hrt r•n•• of equipment. 
e C..11 or Hire l'urch<ne term• .. sJ11 orron1ed. 
e Pert excllon,.. welcomed. 
e We ere ' •pot c.,.11' ..,,.., for ol-ell electronic equ,,....enL 
Send S.A.E. for our lat.,t litt of over 50 recei••n and man1 otller 
lnc.erwtina Items. 

R.T. & I. ELECTRONICS LTD. 
Allrfl .. ONHall,AlhllllR.U LolHlon, E.11 Tel : 0/-sJf 4'U 

SPECIAL OFFER (THIS MONTH 
ONLY) 

To Readers of "Radio Communication" only 

HONDA ESOOE ••• 
PORTABLE PETROL ELECTRIC GENERATORS 

LIST PRICE £99 

OUR PRICE 
C.W.O. for IMMEDIA TE DESPATCH. All t<tUlprMnl 
lantw 1ndGUARANTEE01nd CARRIAGE PAID U.K. 

Wtl\o, call e< .i>•••· Worb<fde• "201 

£82 

ADVANCED DEVELOPMENTS 
41/St, St Mary'• Road, Weybridge, Surr•Y 

*THIS MONTH'S SELECTION* 
Slllcon Ruell ft en:: oueranlted: 200 p.l.v . a t 10 amps 2/6 ea. 

~ p.l.v. at 2 amps 2 6 e a . 
100 p .l.v. a\ lSOmA • 3 · ea . 

Alto un1l'sted HT lypes. mar~.ed 2EX. unknown p.l.v. but useable on 240V AC 
uo lo about I amp. No guarantees but useful lo have around. (Two free 
suro•llmlllng resistors wHh evC!'ry 4 dlodos.) only 7 6 doz:. 

VEROBOARD Oftcuts et ~ppro•. 6S :~ normat pdce. Slu1s horn 2j' t• for 
6d 10 6j' ,, r for 8 '· (some oluo-ln tyoeJ as well). Please state s 1ze and 
hole 1paclno preferred so we c,en send ntarnst avallebl~. A "y excess 
Cftth will be refunded. 

Slow M oUon D rlve5. The walM.nown 6: 1 apfcycllc. tvpe, brand new 3 · ea. 

NEW LtSTS now avallable, IMoe SAE plcaao. 
SEE VOU AT THE RALLIES ? 

Hnndllno chnrgo 1/6 up to 15f· otder vnluc. 2/6 for all other orders. 

IAN S. PARTRIDGE, G3PRR 
122a Eskdale AYenue, Cheaham. Suclllnohemshuo. 
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CLASSIFIED ADVERTISEMENT ORDER FORM 

Advertisements should be 
prepaid. Private rate 60. 
per word, minimum 10s. 
Box no. 1s.6d. extra, which 
Includes forwarding replies. 
W ords comprising name 
and address should be 
counted for advertise­
ments not requiring a box 
number. 

Trade advert isement s 
should be submitted by 
letter. 

Classiflcatlon 

Box No. Yes/ No 

Please Insert this advertisement in Radio Communication. ( BLOGK CAPITALS PLEASE> 

NAME ........... . . . ... . . .. ... .. . ........... .. ....................... .................. . ..... .. ....... . ....... . 

ADDRESS ............ . ..... ..... . .. .... . .... ..... . ...... . ................. ... . ... ...... . ...... . .. . ...... . .....• 

DATE .. .... .. . . ................. . .. . . . ............. .. SIGNED .. ... .... . ........ ..... .......... . .... .. ... .. .. . 

POST TO SAWELL & SONS LTD., 4 LUDGATE CIRCUS, LONDON, EC4 

MEMBERS' ADS ORDER FORM Please type or print clearly i n block letters 

Tick classification 

For Sale 0 

Wanted O 

Call sign 

or Name and Address 

Telephone number 

I 

I 

I QTHR I 

I 
DATE .• •• . . ...•••.. • ..• SIGNED .•...••••..••.. . ..... • ...•.. . . .• CALLSIGN, BRS or A No ... . . ................ . . 
The number of words In each advertisement must not exceed 32, not Including name and address or callsign and QTHR or telephone number 
Four pages of each Issue are allocated to Members ' Ads at present, and in order lo Include as many advertisements as possible licensed 
members are requested lo give their callsign and QTHR Instead of their name and address. (QTHR means: " My address In the current call 
book is correct"). 

Also to conserve space, please keep advertisements as brief as possible consistent with a clear basic description of the equipment. Advert­
isements wlll be edited to conform to a set style of abbreviations, so It Is unnecessary to submit them in abbreviated form. 

Conditions under which Members' Ads are accepted are published on the first Members' Ads page of each i ssue. 

POST TO MEMBERS' ADS, RADIO COMMUNICATION, 35 DOUGHTY STREET, LONDON WC1N 2.AE 

INDEX TO ADVERTISERS 
Adnncod Oevolopmen1s, Lid 
A.J.H. Etecttonlc.s • , 
Amateur Radio Shop .. 
A r1ulleut Elechonlc5 • • 
Ssglnlon Electl'onics •• 
J , Blokell .• 
Burns Electronics 
Onyst rom, Ltd . . • . 
Decca Radio & T.V. Lid 
Oerwont Radio . . . . 
Oodson-Bu11 Carpet Co . ltd 
Dorset Radio Lectronrcs • • 
Echelford Communications 
Electechnlqucs 
EMSAC .. 
Galo. J . M. •. . . 
Gzrnuc (Wholosnle) Ltd 
M. Gibbings •• 
G. W.M. Radio 
L. Hardie 
Henry's Red l o. Ltd .. 
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Alfted Imhof, Ltd •• . . 
Jackson Bro$. {London) Ltd 
K.W . Eleclfonlcs. Ltd 
Lasky's Radio. Ltd •• 
J . 8 . Lowo 
Mark Equlpmunt •• 
Mosley El&ctronlcs, Lid 
M-0 Velve Co. Lid .. 
I. S . Partridge . . 
Radio Shack, Lid • • 
R. T. & I. Electronics, ltd • • 
Senator Crystals , , 
Shuro Eloctronlcs Ud 
H. L. SmUh &. Co. Lid 
Solld State Modules .. 
S_p.acom1uk. ltd 
Stephens-James. Ltd . 
Strumech Engineering Co. Ltd 
T,lo Electtonlcs. Inc 
J . & A . Tweedy 
Wosiern Elcctronlca 
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Radio Society of Great Britain 

APPLICATION FOR 
CORPORATE* OR 
ASSOCIATE* 
MEMBERSHIP 

r~~ONR~~~ATED 11921
: -------- ­

PATRON H.R.H. THE PRINCE PHILIP 
DUKE OF EDINBURGH, KG 

RADIO SOCIETY OF GREAT BRITAIN, 
35 DOUGHTY STREET, 
LONDON WC1 N 2AE 

01-837 8688 

* I hereby apply for election as a Corporate Member 
of the Society and enclose a remittance for £2/10/­
being the amount of my first annual subscription. 

• Being under 21 years of age and not holding a current 
Amateur Radio Transmitting Licence I hereby apply for election 
as a Non-Corporate (Associate) Member of the Society and 
enclose herewith a remittance of £1 /5/- being the amount of my 
first annual subscription. 

I, the undersigned, agree that In the event of my election to Membership of the Radio Society of 
Great Britain, I will be governed by the Memorandum and Articles of Association of the Society 
.and the rules and' regulations thereof as they now are or as they may hereafter be altered; and 
that I will advance the objects of the Society as far as may be In my power; providing that 
whenever I shall signify in writing to the Society addressed to the Secretary that I am desirous 
of withdrawing from the Society I shall at the end of one year thereafter after the payment of any 
arrears which may be due by me at that period to be free from my undertaking to contribute to 
the assets of the Society In accordance with Clause 8 of the Memorandum of Association of the 
Society. 

PERSONAL DETAILS TO BE 
COMPLETED BY APPLICANT 

Date ----------­

Signed 

SURNAME(BLOCKLETTERS) ______ _____________________ _ 

CHRISTIAN NAMES (IN FULL, BLOCK LETTERS)-------------------- -­

ADDRESS FOR ALL CORRESPONDENCE (BLOCK LETTERS) --------------- - - -

NATIONALITY - ---- - --------------­

CURRENT CALL-SIGN (IF ANY) 

AGE(IF UNDER 21) 

DETAILS OF PREVIOUS MEMBERSHIP(IFANY) 

DETAILS TO BE COMPLETED 
BY T HE PROPOSER t 

I WISH TO PROPOSE------- -----­

PROPOSER'S NAME(BLOCK LETTERS) 

ADDRESS(BLOCK LETTERS) 

FOR• CORPORATE/* ASSOCIATE MEMBERSHIP 

CALL-SIGN(ORBRSNO.) - --------------------- - - - ----

* Please delete where inapplicable. 
t It the applicant Is not acquainted with a Corporate Member 

willing to propose him for election he may submit a suitable 
reference in writing as to his interest In Amateur Radio. 

SIGNED 

T he first subscription of 50/· or 25/· should be enclosed with th is application t o avoid delay. 

FOR OFFICE USE ONLY 

APPROVED BY COUNCIL------ BRS OR A No. ISSUED-- ---- FIRST SUB. PAID-----
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RSGB PUBLICATIONS 
RSGB 

Amateur Radio Circuits Book 13/4 
Amateur Radio Techniques 14/3 
Gulde to Amateur Radio . • 8/10 
Morse Code for 1he Radio Amateur 2/4 
RSGB Countries Ust • 1/4 
RSGB Amateur Radio Call Book • 7/3 
Radio Amateur's Examination Manual . 5/9 
Radio Communication Handbook (4th ed.) • • 63/-

Radio Da1a Reference Book 
P'J$Uge. 6/-Hlrll 

14/6 
3/6 
5/6 

23/-

SSB Equipment • • • • . 
Service Valve and Semiconductor Equivalents 
VHF/ UHF Manual • . . • 
World at their Fingertips (Paperback) 

(D&-Luxe) 

MORSE COURSES 

RSGB Morse Instruction Tape (900 ft) 
RSGB Morse Practice Tape (450 ft) . • 
GSHSC Rhythm Method of Morse Tuition-

Complete Course (two 3-speed LP records and 
one EP record plus books) • • • • 

Beginner' s Course (one 3-speed LP record and 
one EP record plus books) • 

Beginner'• LP (G-15 wpm) plus book . 
Advance LP (9-42 wpm) plus book • • • 
Three speed simulated GPO test 7 In. d.1. EP 

record 

ARRL 

14/6 
SO/-

36/-
13/· 

88/· 

63/6 
52/6 
52/6 

15/9 

An1enna Book • • . 27/· 
Course In Radio Fundamentals 11/9 
Hints and Kinks 11/9 
Mobile Manual . . . 27/· 
Radio Amateur's Handbook 51/6 
Radio Amateur's Operating Manual . 12/· 
Slngle Sideband for the Radio Amateur 27/· 
Understanding Amateur Radio 27/· 
VHF Manual 27/3 

co 
Amateur Radio DX Handbook 44/6 
Antenna Handbook Vol. 1 35/3 
Antenna Roundup Vol. 1 28/-
A ntenna Roundup Vol. 2 'JI./· 
Moblle Handbook 27/9 
Sideband Handbook 2fJ/· 
RTTY Handbook 32/6 
Shop and Shack Shortcuts 37/-

U S A MAGAZINE SUBSCRIPTIONS (pa) 

QST (lnc.ludlng ARRL membership) 
QST (Societies and organizations) 
CQ 
73 
Ham Radio . 
Brallle Tachnlcal PreH 

RADIO PUBLICATIONS INC. 

Beam Antenna Handbook • 
Better Short Wave Reception 
Cubical Quad Antennas 
S-9 Slgnal1 

58/6 
65{6 
SO/· 
S0/-
50/-
60/· 

35/3 
28/6 
34/-
9/6 

HISC ELLANEOUS 

Beale Electrlclty 
Buie Theory and Application of Transistors 
Dictionary of Electronics 
Foundations of Wireless . . 
Gulde to Broadcasting Stallons . 
How to Listen to the World 
Ham's Interpreter . . . 
f mprove your Short Wave Reception 
Mullard Data Book . . . 
Radio Amateur Operator's Handbook 
Short Wave Antennas . . • • • 
T ranslator Audio and Radio Circuits (Mullard) . 
T ranslatora In Practice • • • • . 
WlreleH World Radio Valve Data 
World Radio TV Handbook 

LOG BOOKS 

RSGB Standard Log 
RSGB Receiving Station Log 
RSGB VHF Contest Log 
Mobile Mini-Log . 

13 

Slmpllfied Maths for the Hamshack 
VHF Antenna Handbook 

MAPS 

31/6 
19/-
9/· 

24/6 
6/6 

28/-
11/3 
23/-
3/10 
6/6 

13/· 
32/· 
'Jtl/4 
13/· 
48/· 

7/9 
7/3 
7/9 
4/ · 

4/9 
25/9 

Admiralty Great Circle Map (/n tube) 11/· 
CountlH • . • • • • • 7/· 
QRA Locator Map (Western Europe) (In tube) . 9/· 
QRA Locator Map (Western Europe) (on card) • t/7 

M EMBERS ONLY 

Lapel Badge (RSGB or RAEN emblem. pin fitting) 2/6 
Call-sign lapel badge (RSGB or RAEN. pin or stud 

filling)• . . . . 10/· 
Car badge (RSGB or RAEN) 10/· 
Call-sign car badge (RSGB i• . 221. 
Call-sign car badge, d&-luxe (RSGB or RAEN)• 37/6 
TIH (Maroon or Blue) . • . . 19/6 
Tie bar (RSGB emblem) . . 5/-
t<ey fobs (green, black or blue) . 7/4 
Radio Communication Easl-blndera . . • 20/-
Car window a11cker (RSGB or RAEN. No adhesive 

required) . . . . • . 1/4 
Member's headed notepaper(100 aheeta) quarto 12/· 

octavo 5/9 

•delivery 4 to 6 weeks. 

PrlcH Include postage and packing except where stated. 
Stamps and book tokens cannot be accepted. 

35 DOUGHTY ST., 

LONDON, WCl 

Printed in Great Bri1ain for the RADIO SOCIETY OF GREAT BRITAIN 3~ Doughty Street London WCI 2AE 
by Tho Garden City Press Limited. Lctchwonh: Hcnrordshire. ' 
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AMATEUR ELECTRONICS G3FIK 

Great News from Trio~ 
Pardon the banner headlines which Is something of a departure from our usual style of advertising but we really feel Iha! for once 
we are Ju sti fled In shouting the odds a litlle. 

The reason for our enthusiasm is the announcement lhat the superb TS-510 TRANSCEIVER has now been reduced In price 
to £180 Inclusive of Its companion PS-510 Power Su1>ply/Speaker which makes it the flnest transceiver buy on the market today. 
Remember, this is stlll lhe same high quality top specification rig as ever with the standard twelve months Guarantee backed by 
a first-class afler sales service I 

This most signlflcant price reduction Is the direct result of increasing world-wide sales and gives the British amateur the 
opportunity of owning the flnest value-for-money transceiver on the market today bar none. The problem of building power 
supplies to use In conjunction with a commercial transceiver in an effort to keep costs down is now overcome and the man 
who had previously budgeted for the TS-510 at the old price will now find that he can afford the optionally extra VF0-50 which 
Is priced al £32. 

Send today tor fully comprehensive literature on the TS-510 or better still cal l and let us demonstrate to you without obligation! 

Our own reconstruction programme is now nearing completion and we shall soon be In !he position to offer the most complete 
demonstration and display facilities ever provided for the amateur be he SWL or licensed transmitter. As ever, our main line 
will be the ever-growing TRIO range but we shall carry our usual large stocks of top-grade used equipment which will be available 
for demonstration without obligation. 

We have also installed a second telephone line for the convenience of our customers and hope that lhis will alleviaie the 
annoying delays which sometimes occur In trying to get through to us. 

Finally Just to remind you that as we do our own Hire Purchase we can offer attractive credit terms on a// goods supplied and 
will always consider your existing gear in lieu of a deposit. 

AMATEUR ELECTRONICS, ELECTRON HOUSE, 
518-520 ALUM ROCK ROAD, BIRMINGHAM 8 

Telephones: 021-327 1497: 021-327 6313. 

IF UNDELIVERED Return to:-
RSGB, 35 DOUGHTY ST .. 
LONDON. WCI 

IF UNDELIVERED Return to:-
RSGB, 35 DOUG HTY ST 
LONDON , WC1 


