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l<W ATLANTA MARKII 

fora new 
low price of 
£ 2 0 0 (with AC Power Supply) 

quality and 
reliability 
maintained 

KW2000B 
The only transceiver 

with Top band 

Plus Contes.I winner ·co· Top°"nd sccrlon 
Nltmtr VEJSS wotr uunQ J KW?0008. 

10-80 metre band 
NEW KW PRODUCTS 

KW 101 - Slandlng-wave-ratio Indicator 

KW 103 SWR indicator/ power meter 
(0-100 & 1000 watts) 
KW Trap D ipole fitted w ith 75 ohm heavy 
duty twin leeder. 

, -

"'''' ,,,,, ,,,,, ,, ...... , "'" ''"' ,,,,, ,,,,, 

• Extremely good audio (crystal filters fitted) 

• 500 watt PEP SSB T ransceiver 

* Operation on all amateur bands from 10 to 80 metres 

• Plug-in VFO Unit available separately 

' KW2000B £240 carriage 
extra 

SSB TRANSCEIVER: 180 watts PEP 10-160 metres. complete 
with AC PSU, VOX P.T.T., 1.R.T. ' l .T .T . 

• Two-speed V FO drive 

• Improved VFO Read-out 
* New, precise metering 
" Attractive panel layout 
COMING SOON -
lhc KW102 rece1Yer wlfh matchlnfJ XW?OJ 
ltJn.smlttcr, /(. WIOS Antenna tu111op $ystcm. 

K. W. ELECTRONICS LIMITED 
1 HEATH STREET, DARTFORD, KENT 

ELECTRONICS 
LIMITED 

All equlpmenl avalll'lble 

through accrodllcd nocnts TELEPHONE : DARTFORD 25574 CABLES : KAYDUBLEW DARTFORD 

EASY TERMS ON EQUIPMENT AVAILABLE OVER 12, 18 OR 24 MONTHS 
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LOWE ELECTRONICS 
WELLINGTON STREET, MATLOCK, DERBYSHIRE 

M al/od 2817 (2430 evenings). Alan G3MME. 8 111 G3UBO 

A GENTS(cvenlnos and weekends only): J ohn (G3J YG) 16 Harvatd Road, Rln om•r. L • V'f••· Suue x . Rlnomer 117t 

S i m (GM3SAN) 19 Elllamulr Road, Bal llleaton, Nr. Glu ooV'f. '41-771 t3l4 

FT-101- Yaesu's new mobile/ fixed station transceiver 
with built-in 12 v.d.c. and 234 v.a.c. power supplies. 
Only 3 valves-12BY7A driver and a pair of 6JSGA's in 
the PA. 10 FETs, 3 ICs, 31 Si transistors and 38 Si 
diodes. 260W p.e.p. 0·3 microvolt for 10dB S/N, noise 
blanker, optional CW fil ter. £230. 

In addition to the dream rig above, the other Yaesu 
gear Is priced as follows: 

FR-400 Receiver- varies In price from £120 for the 
basic model with no frills to £160 for every possible 
optional extra. 

FL-400-250W p.e.p. Tx. £140. 

FL-20006 Llnear-1200W to a pair of 572B/T160L. £130. 

FT-200-260W p.e.p. less p.s.u. £132. 

FT-400 and FT-560W p.e.p. built-in p.s.u. £195. 

External VFOs and speakers for all models. 

In addition to the range of Yaesu equipment, we would 
mention the Inoue range, the FE equipment and our 
range of POST FREE accessories, etc. Including 
S.W.R. meters (6.80), Yaesu YD844 table mike (£10), 

Teisco DM-501 (£3), low 'impedance padded headsets 
£2.40), 12 hour d igital clocks £5.70), EK-9X electronic 
keyers (£8), plain keys (£1), etc., to say nothing ofa 
slew of small bi ts and pieces, such as crystal and 
mechanical filters. 

In the second-hand line, too, we don't do too badly 
and have a pretty good selection of excellent, fully 
tested and serviced equipment at very reasonable 
prices. It Is well worth your while getting our lists-all 
It costs you Is a large s.a.e. Schools, Colleges, etc. 
Can't afford to lash out capital on gear? What about 
leasing ? Have a chat to us about It - our rates are 
very economic. Inoue IC-2F. T hey're going mad over 
these In the States. Inevitably, the same will happen 
here and I can't hold this price much longer. I don' t want 
to be pushing or give you the hard sell, but If you're 
smart, you'll get yours now while the price is still rock 
bottom. £80. 

Servicing : We do It, we do It well, we do ii speedily 
and we do It at reasonable cost. 

Hours: T uesday to Saturday, 9-5.30 (closed tor lunch 
1-2 and all day Monday). 

73 de Alan and Bill 
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IT'S HERE-
/T'S SPl(INGTIME / MO!LEY 

AND SPRINGTIME IS 1tllr£NNA.TIME 
Horiz:ontals (Selection only): 

MUSTANG- 10, 15, and 20 metre beam. 
ELAN-10 and 15 metre beam. 
TA-33Jr.-10, 15 and 20 metre beam. 
A-310-10 metre beam. 
A-315-15 metre beam. 

TD-31 Jr. -10, 15 and 20 metre Trapped Dipole. 
Short Wave Listener Antennae. 

SWL-7-Broadcast Short Wave Bands. 
RD-5-10, 15, 20, 4-0 and 80 metre. 

Verticals ; ATLAS-10, 15, 20 and 4-0. 
V-3Jr.-10, 15 and 20. 
VTD-3-10, 15 and 20. 
TA-31Jr.-10, 15 and 20. 
TW-3X Jr. EL TOR0-20, 40 and 80. 
swv.7 MUSTANG 

Rotators, T owers, Polythene cord and rope, Coa.x cable, Control cable, T win feeder and many 
more Ante nna accessories. 

Send for HANDBOOK/CATALOGUE. conroining full de1oils ond prices of An1ennae and 1echnical informalion, 35 pages. 15p 
refundable on purchase o( an Antenna. 

ATLAS Carriage and Insurance Extra 

Masi.I/ ~.c/..td. 40, Valley Road, New Costessey, Norwich, Norfolk Nor. 26K 

Radio Shack Ltd * 
Londons Amateur Radio 

Stockist 

Just around the corner from West Hampstead Underground Station 

R.L. DRAKE'S 

MAGNIFICENT 

R-48 RECEIVER 

£240.00 

DRAKE SPARES & SERVICE 

RADIO SHACK LTD. 
181 BROADHURST GARDENS, LONDON, N .W.6. 

Te lephone.: 01-61-4 7174 Cables: Radio Shack, London N .W .6. 
Giro Account No.: S88 7151 
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FULL RANGE OF 

MATCHING 

TRANSMITTERS, 

LINEARS AND 

ANCILLARY 

ACCESSORIES 

IN STOCK. 

Send S.A.E. for d e tails 
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NEW! 
HEATHKIT 
SB-303 ... 
the new standard 
of performance in 
amateur receivers 
KIT £175 
• State-of-the-art solid-state circuitry using 27 silicon tran­
sistors • New H eath preassembled , factory al igned solid­
state Linear Oscillator provide Instant warmup, Improved 
stability and tracking, and reduced maintenance • A unique 
Heath design using 9 p lug-in circuit boards fo r easy assembly 
and adjustment • Receives USB, LSB, AM, CW and RTTY 
• Complete 80 t hrough 10 metre coverage plus 15 MHz WWV 
reception for exact calibration • 25 kH:t and 100 k Hz calibra­
tion markers • Fast and Slow AGC selectable from front 
panel • M easures only 12i "W x 7+1" H x 14" D . Requires only 

an 11 meg-ohm VVM for alignment. 
SB-303 SPECIFICATIONS : Frequ ency Range (MHz): 3.5 to 
4.0, 7.0 10 7.3, 14.0 10 14.5, 15.0 to 15.3, 21.0 lo 21.5. 28.0 to 30. I nter­
mediate Frequency (IF): 3.395 MHz. Frequency Stability : Less 
than 100 Hz drift per after 10 minutes warmup under normal ambient 
conditions. Less than 100 Hz drill for • to~. line voltage variation. 
Frequency Selection: Bulll·in Linear Master Oscillator. Modes 
of Operation: SSS-Single sideband (suppressed carrier, with 
selectable upper or lower sideband). CW- Keyed conlinuous wave. 
AM- A mplftude modulated continuous wave. RTTY- Radio tele· 
type (lrequency-shilt keyed continuous wave). Sensitivity: Less 
than 0.25 µV for 10 dB S + N/ N for SSB operation. Overall gain : 
Less than t.5 µ V input for 0.5 audio output (single tone SSB). AGC 
characterist ics: Blocking- Greater than 3.0 V CW/SSB/RTTY. 
Dynamic Range-Greater than t5 OdB CW/SSB. RF Attenuator: 
Variable 0-40 dB nominal. Se lectivity: SSB-2.1 kHz ~• 6 dB down, 
5.0 kHz maximum at 60 dB down (crystal fllter supplied). CW-400 Hz 
at 6 dB down. 2 kHz maximum at 60 dB down (crystal filler avail· 
able as an accessory). AM-3.75 kHz at 6 dB down, 10 kHz maximum 
al 60 dB down (crystal fllter available as an accessory). RTTY-2.1 
kHz at 6 dB down, 5.0 kHz maximum at 60 dB down (uses SSB crystal 

• 
filter). Imago rejection: 60 dB or belier. IF Rejection : 3.395-
greater than 55 dB. 8.595-greater than 50 dB. Spurious Response: 
All below 1 µV equivalent signal Input. Temperature Range: 1o• c to 
SO C ambient. D ial A ccuracy : Electrical- Within 400 Hz after call· 
bration al nearest 100 kHz or 25 kHz point. Visual-Within 200 Hz. 
Calibration : Every 100 kHz or 25 kHz. Dlal Accuracy: No more than 
50 Hz. A n tenna Input impedance : 50 ohm nominal unbalanced. 

AUDIO RESPONSE : SSB-350 to 2450 Hz nominal at 6 dB. CW 
(with accessory filter)---$00 to 1200 Hz nominal at 6 dB. AM (with 
accessory fllter)-200 to 3500 Hz nominal al 6 dB. RTTY-1840 to 
3940 Hz nominal at 6 dB. Audio O utput Impedance: Matching 
Spcaker-8 ohm. Matching Headphones-Low Impedance. Audio 
Output Power: 4 walls al less than 10 % d istortion. 
Muting : Open external ground at Mute socked. Power 
Requirements: 105 to 125 or 210 to 250 VAC, 40 watts maxi· 
mum. Front P anel Controls: Main tun ing dial; function switch; 
mode switch; band switch; AGC switch; converter switch; AF gain/ 
power on-off; RF gain/speaker disable; preselector; RF Attenuator. 
Circuit Board Controls: IF/Audio- Bias adjust: meter zero; meler 
full scale. Power Supply/BFO- ts V adjust; 100 kHz adjust: RTTY 
-Wide shit!; narrow shift ; CW shill. Connections: Rear Panel­

Phones : Hf antenna; VHF antenna It 1, VHF. antenna It 2; mute: 
antl·vox: speaker; HFO out; LMO out: VFO out; CW shift; four 
spare sockets ; 3·wire line cord socket: accessory socket, VHF 
Converter, ! 15 VOC @ 25 mA, switched. RTTY Keyboard. Cabinet 
D im ensions: 12!" W x 6i" H x 13" 0 . Overall Dimension s (with 
knobs & feet installed): 1u · w x 7# " H x 14• D. N et Weight : 151 lbs. 
Note: specifications measured with 120 VAC line voltage at 25' C. 

~'H'f*§fi*li HEATH (Gloucester) LTD GLOUCESTER GL2 6EE 
• Schlumb"g" Company 

Please send me 
FREE Heathkit 
Catalogue. 

5214 171. 
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Name ..... ...................................................................... ... .. ... . 

Address ... ........................................... ........... .......... ...... ....... . 

···· ·· ··························· ······ ··· ·········································· 
Prices and Specifications are subject to change without notice. 
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MODEL SB-102 TRANSCEIVER KIT 

.,~ 'l•..s, '· ··~·· 

~. ,i ,. ,, - • "C'' ... 

New transistor! sed 
L.M.0.-retalns fea­
tures of SB 101-180 
watts PEP SSB-170 
watts CW input 80-
10 metres-Requires 
external PSU (HP-
23A or HP-13A). 

~·· 
m .. .. .. 

~ \i 
.,,.,. 

·> ,, ... ,: ,: ,s 

0 ~ .,..:._ ~ ~ _. ; ;.. 
H: - .,. ": 

Price £192. Carr. 70p. 

SB-301 AMATEUR BANDS RECEIVER KIT 

80-10 metres-Stabil­
ity lea• than 100Hz per 
hour-Visual dial ac­
curacy leu than 200Hz 
-Sensitivity 0·311-V for 
10dB S + N- N LSB, 
USB, CW, RTTV 120/ 
240 VAC. 

',~ ·~ I · ~ • ' '· 

.... _ . ~ . 
I ' . - . -.,. , . ' ' 

.: .:· . ~ I 
o ·'·v· v, --

tt# ..... . , . ' 
. ~ l' , - s ,, 

• Price £140. Carr. 70p. 

HW-101 5 BAND SSC-CW TRANSCEIVER KIT 

High performance, 
minimum cost-80-10 
metres- 170 watts 
c.w .. 180 watts PEP­
Solid state L.M.0.­
Less than 1 OOHz drift 
- Requires PSU (HP-
23A-HP-13A). 

Price £125. Carr. 60p. 

HP-23A AC PSU KIT 
(800VDC-300VDC 12.6VAC·130V 
BIAS) 

110/240 VAC 

Price £25 Carr. 60p. 

HP-13A MOBILE PSU 
12-16 volts DC In 800 & 300 
voe plus-130v bias. 
Price £36. Carr. 40p. 

... 
• "'f 

~·· 
•·· 

SB-200 LINEA R AMPLIFIER K IT 

80-10 metres-1200 
watts PEP SSB ln­
put-1000 watts CW 
output-pre-tuned ln­
p u t-1 n tern al PSU 
120/240 VAC. 

Price £115. Carr. 80p. 

SB-220 LINEAR AMPLIFIER KIT 

Price £165. Carr. 110p. 

Price HW-12A £61·50. Carr. 50p. 

STATION SPEAKER SB-600 
KIT 

Price £10 
Carr. 30p. 

8 ohms impedance 6' x 9' 
speaker-housed in case to 
match SB series equipment. 

2000 watts PEP SSB 
input 1 kw on CW & 
RTTY-Requlres only 
100 watts drive-pre­
tuned pi-input-fully 
metered-110/ 240 
V AC built in PSU. 

MOBILE SPEAKER HS-24 
NEW Price £4·90 
Carr. 30p. 

Measures RF output From 10 to 2000 Walls 
Remote Monitoring Capability. 

HM-102 SPECIFICATIONS: Frequency range: 3.5 to 30 MHz.Watt­
meter Accuracy: ± 10% of full scale. Power Capability: 2kW. Im­
pedance: 50 ohm. Insertion SWR-Less than 1.05:1. Ranges: 200 and 
2000 Watts full scale. SWR Bridge: Continuous duty type. Connec­
tors: UHF type S0-239. Dimensions: 5t'W x sn •H x 6i 'D. Nell 
Weight: 2t lbs. 

Kit H M-102 £15·50 Carr 30p. 

~1H&ih&til 
PLEASE ADDRESS All ENQUIRIES & CORRESPONDENCE: 

• Schlumberg11 Comp1ny 
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HEATH (Gloucester) LTD. GLOUCESTER 
GL2-6EE T el : 29451 
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Shure Model 444-
conlrol led magne11c 

n11crophone specially 
designed for radio 

communica11ons appl1ca11 ons 
wi1h specia l response 

charac terisllc giving op11mum 
speech in1e111gibill1y. 

r;:;---- ---- ---
1 

Please send me lull info1mat1on on R~ 
Shure Communica tions M1c1ophones. I 

J Name I 
/\ddress-----

J _ I 

lo I 
I ~ I 
J Shure Electronics Ltd. I 
L'._4~ckfri'.'.'..:_Rd., London SE1. Tol:~·928 342~ 
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CURRENT COMMENT 

Among the happenings of the next few weeks will 
be decisions of considerable importance to all 
radio amateurs. These decisions, although un­
related, have one common facto r in that they all 
deal with frequency a llocations. Reflect for one 
moment ; of all the variou~ constituents or 
amateur radio, the maintenance (and expansion) 
of our bands is certainly the most vital. 

* * * 
On 5 June 1971 the largest a nd most important 
administrative radio conference of recent years will 
open at Geneva. The Space Conference itself has 
been preceded by preparatory meetings lo estab­
lish the engineering foundations or future adminis­
trative decisions. During the past year the member 
societies of the International Amateur Radio 
Union have been seeking to obtain from their 
various administrations an enlightened approach to 
amateur space communication facilities. It is 
gratifying to note that almost a ll the countries 
from whom reactions have been obtained are in 
favour of extending th.e frequencies at present 
available for this purpose. 

The conference papers are only now beginning to 
arrive but some administrations have already 
translated support into firm conference proposals. 
Efforts to support the amateur case will continue 
until the end of the conference. The Region I 
d ivision of the IARU will maintain at least one 
person at the conference and there are amateurs on 
several national delegations. At the invitation of the 
UK Ministry of Posts and Telecommunications the 
Society has nominated a member of Council lo 
act as an official adviser to the UK delegation. 

It will be seen that amateur radio world wide is 
united in approach and thought concerning con­
ference matters. It is believed that the results will 
justify the effort expended. 

* • * 
Due to the disruption of postal services there has 
been little news from overseas o n amateur radio 
matters. However, a n olllcial broadcast from the 
ARRL dated 25 February gave news of proposed 
action by the USA FCC concerning the sub-bands 
allocated to the various classes of USA licence 
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holders. Broadly, the erTect or the proposals is to 
increase the USA telephony sub-bands and to 
make the additiona l frequencies available lo USA 
extra- and advanced-class licensees. For instance, 
on 14M Hz the extra-class licence holder wi ll be 
a llocated 14,150 to 14, 175kHz and the advanced­
class licensee will have the use of 14, 175 to 
14,250k Hz without interference from operators 
holding lower grade licences. 

At a recent meeting of the Board of Directors of 
the ARRL it was resolved lo make no approach to 
the FCC for the alteration of sub-bands. Among 
the reasons given for this decision was the effect on 
the facilities at present enjoyed by the members of 
other IAR U societies. With their vast numbers a nd 
use of high power o n a ll modes, USA operators 
dominate any band when propagation conditio ns 
are suitable. 

01,e other disturbing feature is the allocation of 
28, 150 to 28,250kHz to novice operat ion. This cuts 
right across the fARU world beacon plan 
(including the operati.on of G B3SX) on which a 
considerable a moun t of time and money has already 
been spent and in connection with which a Canadian 
beacon station was due lo commence operation 
later this year on 28, I 75k Hz. Allocation to novice 
operation will preven t use of this part of the band 
for scientific purposes. 

Full details of the proposals arc given in MOTA. 
At the March meeting of the Council it was de­

cided to write to the USA F CC with comments. The 
JARU is in touch with all national societies to as­
certai n their views anti to determine the necessary 
action. 

* * * 
The efforts being made by the business radio users 
associations to obtain allocation of part o f the 
a mateur 70cm band have been mentioned pre­
viously. T hese efforts arc being intensified a nd 
approaches have been made by interested parties to 
the Mi1tistry of Posts and Telecommunications. At 
the time of writing, the Ministry has made no 
comment other than to restate that before any 
a lterations a re considered there will be full con­
sul tation with the Society. Further comment is in­
opportune at this time except once again to say 
" use or lose·•. 

G2BVN 
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QTC AMATEUR 

RADIO NEWS 

Radio Communication circulation 
The audited 1otal av.:ragc circulation or R11diu Cu111-
1111111ica1io11 during 1970, as certified by the Audit Bureau 
or Circulations. was 16,954 copies per issue. 

RSGB Dinner Club 
Due LO the delay in the posting or lhe journal the meeting 
of the Dinner Club arranged for26 March has been postponed 
to Friday 23 April. Venue and booking arrangements remain 
unaltered, except 1ha1 bookings should now be addressed to 
Miss Sheila Sims at RSGB HQ. 

RAOTA reunion 
This will be held on lhe evening of Friday 7 May al the 
Bonnington Hotel. Southampton Row, Lo ndon WCI. This 
year there will be an informal buffet supper instead of a set 
meal and it is hoped that this will allow more opportunity 
ror informal contacts be1wcen members. 

Midland VHF Assembly and Dinner 
T his will be held at the Albright & Wilson Recreation Club. 
Oldbury, Nr .Birmingham, on .19 June 1.971. 

The reception will be at 2.30prn, followed by the opening 
address of the chairman, Mr J . G . .Barnes, G3AOS. 

Four ·•query desks" will be manned by leading vhf men 
during free periods. Mr G. M. C. Stone, G3FZL, will give 
a lecture on "VHF in 1he 'seventies", at 4pm, and after 
afternoon tea at 5pm there will be a film show at 5.1 5pm. 
Dinner will be served at 7.30pm. 

Admission will be by 1ii:kct only : Full day, lea and 
dinner, £2; Ladies. dinner only. £1.75; Day, including tea, 
25p. 

Horsham ARS 
The recently formed Horsham Amateur Radio Society is 
the successor of the Horsham Amateur Radio C lub which. 
formed between the w:irs, ceased to function during the 
second world war. The new society would like to hear 
from any ex-member of Horsham ARC and lo trace the 
papers and records of the club. 

Can you help? 
Christophe Guizard, aged 15. would like to correspond o n 
amateur radio with other boys of 1he same age, and would 
also like to spend July with an English "amateur radio·· 
family with a son of the same age on a paying guest or 
exchange basis. His address is. Residence B2 Pare a 
Ballons, 34 Montpelier, France. 

Impersonation in examinations 
Candidates in the Radio Amateurs' Examination and the 
morse test are reminded that it is a serious offence in Common 
Law for another person to 1;·1kc an examination in 1hcir 
place. 

RADIO COMMUNICATION April 1971 

Radio Communications Exhibition 
As reported in S ociety Affairs, after due con· 
sid eration the Counc il of RSGB has decided not 
to participate in a Radio Communications 
Exhibition this year. 

Realizing that the exhibitio ns held in the last 
two or three years have lost something of their 
former popularity, Council has decided to explore 
alternatives for this year. 

Pirates caught 
As a result of Post Ollicc enquiries into the suspected 
unl icensed use of wireless telegraphy transmilling equip­
ment, 1he following convic1ions have been obtained for 
using wireless transmitting apparallls without the appro­
priate licence, contrary to lhe provisions of Section I of 
the Wireless Telegraphy Act. 1949 : 
Mr J. N. Balley, 5 Moorland Road, Poulton-le-Fyldc, al Fleetwood 
Magistrates' Court on 19 November 1970. He was fined £50. plus 
£10 costs and lorfeiture of equipment. 

Mr J. R. Joseph, 119 Praed Street, London WC2, at Marylebone 
Magistrates' Court on 25 November 1970. He was fined £50 on 
each of two charges, plus £10 costs and forfeiture of equipment. 

Mr R. Dixon, 102 Evans Road, London SE6, at Greenwich 
Magistrates' Court on 26 November 1970. He was fined £10 on 
each of lour charges, plus £50 costs and forfeiture of equipment. 

Mr B. Jenkins, 108 Shroflold Avenue, Downham. Bromley, at 
Greenwich Magistrates' Court on 26 November 1970. He was 
nned £10 on each of four charges, plus £50 costs and forfeiture of 
equipment. 

Mr D. C. Payne. 12 Lakers Rise, Banstead, Surrey, at Epsom 
Magistrates' Court on 23 November 1970. He was fined £15 on the 
first charge, £ 1 O on the second charge. plus £20 costs and forfei· 
ture of equipment. 

Mr P. Reed, 239 Chipstead Way, Banstead, Surrey, at Epsom 
Magistrates' Court on 23 November 1970. He was fined £20, plus 
£25 costs and forfeiture of eqt1lpment. 

Mr J. W. Spendlove, 14 Sleetmore Lane, Somercotes, at 
Somercotes Magistrates' Court on 2 December 1970. He was 
fined £15 on each of three charges, plus £5 costs. 

Mr K. Carter. 14 Sleelmore Lane. Somercotes, at Somercoles 
Magistrates' Court on 2 December 1970. He was fined £10, plus 
£5 costs. 

Mr B. Hampsey, 31 Slack Lane, Ripley, Yorks. al Somercotes 
Magistrates' Court on 2 December 1970. He was fined £10, plus 
£5 costs. 

Mr D. L. Boley, Wick Lane Cottages, Ardleigh, Essex, at Lexden 
& Winstree Magist rates' Court on 17 December 1970. He was 
fined £10 on each of three charges. plus £5 costs and forfeiture 
of equipment. 

Mr D. M. Brown, 31 Shakespeare Road, Colchester, Essex, at 
Colchester Magistrates' Court on 18 December 1970. He was 
fined £10 on each of three charges. plus £5 costs and forfeiture 
of equipment. 

Mr J. R. Gomer, 150 Layer Road, Colchester, Essex. al Colchester 
Magistrates' Court on 18 December 1970. He was fined £10 on 
each of three charges, plus £5 costs and forfeiture of equipment. 

Mr P. E. Warner, 123 Ipswich Road, Colchester, at Colchester 
Magistrates' Court on 18 December 1970. He was fined £10 on 
each of three charges, plus £5 costs and forfeiture of equipment. 

Mr J. Collins, 371 Eastern Avenue, llford, Essex, at Barking 
Magistrates' Court on 8 December 1970. He was fined £20 on each 
of two charges, plus forfeiture of equipment. 

Mr P. T uckwood, 28 Sherwin Street, Nottingham, at Nottingham 
Magistrates' Court on 4 November 1970. He was fined £25, plus 
£10 costs and forfeiture of equipment. 

Mr C. W. Tuckwood, 14 W eatherby Close, Aspley, Nottingham, 
at Nottingham Magistrates' Court on 4 November 1970. He was 
fined £25, plus £10 costs and forfeiture of equipment. 

Mr J. Grimwade, 15 Oaktands Avenue. Colchester, at Colchester 
Magistrates' Courl on 15 January 1971. He was fined £5 on each 
of six charges. plus £15 costs and forfeiture of equipment. 
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Plagiarize and hybridize 

An approach to receiver design by PETER G. MARTIN, G3PDM/W1* 

Part 2: Circuit options 

l'art I of 1his aniclc oullincd an approach lo receiver design, 
and suggested techniques for achieving high performance 
under adverse operating condilions. The following discussion 
compares the circuit o ptions available for various receiver 
building blocks, and gives delails or design procedures. 

Signal frequency circuits 
Tuned circuils between the aerial and receiver mixer have 
1wo func1ions. They rnus1 provide high a11cnua1ion al the 
image frequency to minimize image in1crfercacc, and must 
reduce 1hc ampliludc al the mixer input of interfering 
signals outside the i.f. passband to prevcnl large-signal 
effects. 

A simple and cffec1ivc approach is lhe use of two 1op­
capacity coupled tuned circuits (Fig 6(a)). There is a ten­
dency in published designs 10 over-couple the ci rcuils, 
which rcsulls in the familiar double-humped response. The 
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( b) 

2L L 
C l 

Ad / I 
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Fig 8. Preselector circuits: ( a) top-capacity coupled tuned 
circuits; (b) Squires' circuit ; (c) the Cohn fllter, as described 

by Sabin 
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author has found it convenient to use a small trimmer lo 
op1imizc the coupling on each amateur band. For critical 
coupling, lhe design equation for Cm is: 

c 
Cm = .~ v Q,.Q, 

where QI and Q2 arc 1hc loaded Qs of the two tuned 
circuils [121. 

Squires 131 described an imagc-rcjccior circuit ( Fig 6(b)) 
which provides 60dB of image rejection at 30MHz with a 
I MHz i.f. and coil Qs of 100. This technique W"dS used in the 
Squires-Saunders SS-lR receiver (13). Although the protec­
lion offered against strong inlcrfering signals is poor, the 
SS-I R receiver used a mixer capable of handling signals of 
over IV. Ls and Cs are made series-resonant at the image 
frequency. Lf the local oscillator is above the signal, they look 
capacitive at the signal frequency and combine with C,, lo 
resonate L1,. 

More recent ly the Cohn filter has been described ( I I, 14 ) 
which provides rapid a11enua1ion o uiside the passband 
(sec Fig 6(c)). The design p rocedure maximizes stop-band 
attenuation, 1aking into account lhc insertio n power loss 
of !he filter. 1 n design, a factor r is defined such thal 

A 
r = 4-34n 

where A i~ 1hc desired filter in~erlion power loss in decibels. 
;111d n is the number of 1Uncd circuits (wi1h an unloaded 
Q of Q.,). The required coupling cocRkicnl k, as determined 
by 1he mutual induciors M, is given by 

I 
k - r.Qu 

The first tuned circuit is loaded by lhc aerial, a nd C l a nd C2 
must be selected so !hat 

01. __ r_ 
Ou - I + r 

where Q1, is 1hc loaded Q of t he firsl rcsonalor. CJ and C4 
arc selected for the required ou1r111 rcsistam;e and filter 
voltage gain. 

The 1hrec prcsclector ci rcuits described arc compared in 
Fig 7. 

Wideband front·end circuits have been used in some 
recent receiver designs. lmagc interference is avoided by 
using u firs t i.f. a bove 1he highcsl signal frequency so thal a 
low-pass 111ter meets the fro nt-end requirements. Special 

• A11h11r D . I 1ttle Inc .. Acorn l'.ir~. C:11nbrntgr, Ma<' ll21 40. USA. 
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care must be taken in mixer design. otherwise large-signal 
effects are rampant. 

The author has experimented with varactor front-end 
tuning, but found that the cheaper devices were inadequately 
matched and generated noise under moderate bias condi­
tions. The use of conventional variable capacitors is recom­
mended. 

An incidental point in favour l>I" n:ccivcr~ withnul 1 I 
amplifiers is that gain is essentially constant over the entire 
hf spectrum. If coupled 11111ed circuits are used in the front­
end. small variations in gain are readily trimmed out. With a 
suitable output indicator such receivers :ire useful as wide­
rnnµl' rf wave analyzers. 
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Fig 7. Preselectorresponse curves: (A) coupled tuned circu its 
w i th coefficient of coupl ing (k) equal to half o f critical value 
(kc) ; (8) coupled tuned circuits with k - kc ; (C) Squires ' 
image rejector c i rcuit (estimated response) ; (D) Cohn filter 

w ith 1dB insertion power loss; (E) 4dB Cohn filter 

The mixer 
It has already been shown that the receiver mixer must be 
capable of handling large signals without introducing dis­
tortion. and that it must have a sufficiently low noise figure 
(4dB to 8d"B) to resolve the weakest amateur signals without 
the assistance of an rf amplifier. T hree different types of 
active device will meet these requirements : field-effcc1 
transistors, hot-carrier diodes and some types of beam 
deflection valve. 

The lx.-st field-effect transistors suffer from cross-modula­
tion effects a l signal levels above 200mV in conventional 
circuits, al though Sabin [I I] claims a figu re of 800mV for 
the 2N44J 6 in a balanced configuration (Fig 8(a)). They make 
excellent mixers because of their almost ide;1J square-law 
transfer characterist ics, and their high input impedance 
aids circuit design. Kwok (151 has shown how to design 
mixers for optimum noise figure, conversion gain and cross­
modulation performance. He concludes that for large signal­
handling capability, devices should be sel~ted with a high 
V ~ (pinch-off voltage) or high I 11s.• (zero-bias drain current). 
and operated with a bias voltage (Vg•) equal to O·SV" and :1 
local oscillator injection level of (V~. + 0·6)V peak. 

RADIO COMMUNICATION April 1971 

Hot-carrier (Schot1ky barrier) diodes arc commonly used 
in double-balam:cd mixer t·in.:uits (Fig 8(b)), and have been 
used in direct-conversion receivers (16). High local oscilla tor 
drive power is needed to achieve a dynamic range comparable 
to fer circuits, and 1heoretical conversion loss is 3·9dB. The 
high drive power requirements or these mixers can be 
reduced by applying de bias to the diodes. Cowley a1Jct 
Lcpoff J1 7J have shown that this .:an also redm:c inter­
modula tion distorliun. T he noise figure or a double-balam:ed 
hot-carrier diode mixer is typically 8dB. 

The :idvantagcs of :rn ideal double-ha lanced 111ix..:r or any 
type are: 

Cal infinite isolation between th..: signal :Ind oscill :11or 
to;;rminals (ports). and hcm;e low oscillator radia tion; 

(b) infinite isolation between the signal and i.f. ports, and 
hence high i.r. rejection; and 

(c) reduced intermodulation distortion. 
A useful review of diode mixers and their performance has 

been published by Mouw and Fukuchi (18). 
Beam deflection valves are familiar in ssb transmitter 

balanced modulator and mixer circuits [19, 20, 21 ]. but 
Squires (3) has shown rhai the RCA-7360 is capable of 
exceptional performance as a receiver mixer. Jeffers [22] 
developed these ideas further and found that signal levels 
of no less than 2·5V were needed to cause 3 per cenl cross­
modulation. As the 7360 has balanced deflection electrodes 
and anodes, il has many of the advantages of the diode 
ring mixer. Furlhcrmorc it has a conversion gain of up to 
20clB. a typical 5dB noise ligur..: and high input impedance 
(Fig 8(c)). 

The 7360 is a valve, 1101 a semiconductor. H owever, the 
mixer stage of a receiver has the most stringent signal­
handling sp~iflcation to meet, ;is has the power amplifier 
in a transmitter, and the use. or valves for either function is 
still justifiable. 

The author has experimented with a semiconductor mixer 
analogous 10 the 7360 circuit (sec Fig 8(d)). bu1 a large­
signal assessment has not yet been made. TR I {2N3823) 
is a signal frequency current source whose output is switched 
between TR2A and TR2B by a square-wave local oscillator. 
U . output is taken from the TIU collectors. TR3 (2N3704) 
forms a de current source which defines the quiescent drain 
current in Til I. T his can be varied from 0·5 to 5·0mA by 
RV I. R V2 sets the conversion gain or the mixer. so that a 
compromise can be reached between noise figure. signal­
handling capabilities and gain. C l decouples 1he lower end 
or R V2 and prevents noise genera led by 1he zener diode from 
reaching the mixer. 

Crystal filters 
In the interests of image rejcc1ion, a moderately high i.f. is 
essential in single-conversion receivers. As mechanical and 
ceramic filters arc not available for centre-frequencies much 
above 500kHz, quartz crystal filters must be used. Manufac­
tured filters arc normally centred on I ·6 or 9MHz [23), and 
units such as the KVG-XF9 1:1 provide 6 : 60dB shape 
factors or better than 1 ·8 : I. with ultimate stop-band :ttlen­
uation in excess of IOOdB. On the 01her hand the advantages 
of distributed selectivi ty have been pointed ou1, and the 
design of custom crystal fil ters is an interesting subject. 

Zverev's comprehensive book on tilter design (24] includes 
a valuable chapter on crystal fi llers. and Kosowsky [25] 
has s implified the subjccl by a process of double-normaliza-
1ion of the formulae. It is well known that the single-crystal 
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half-lattice filler (Fig 9(a)) has a response which depends 
on the relalive values of the ''phasing" capacitor Cb and 
the parallel crys1al capaci1ancc c •. If the 1wo capacitances 
arc unequal, a frequency of infini1e a11enua1ion (fco) is created 
on one side of 1he passband. The position of 1his notch can 
be varied by means of Co. 1f c. Cu. f .., is said to be al 
infinile frequ.:ncy, and a symmetrical response is obtaim:d. 
Responses for 1his basic lilt.:r scc1ion nrc given in F ig 9(c) 
(al'ler Kosowsky). So 1ha1 lhe data is valid for any filter 
bandwidth (B) or cenlre frequency (f .. ). the horizontal scale 
is c.i librated in units of: 

(deviation from centre frequency). 
(semibandwidth) 

When a two-crystal half-lattice filter is used, two of the 
basic responses are added logether. The two frequencies of 
infinite attenualion can be adjusted by a trimming capacitor 
across the higher frequency crystal. and a response of the 
form shown in Fig 9(b) is obtained. 

If a receiver uses several half-lattice sections in the i.f. 
strip, it is normal for each to have different frequencies of 
infinite attenuation. A sectio n with x w -= ± I ·3 will ensure 
a rapid increase of a ttenuat ion a t the edge of the passband, 
but a section with x.., = co is needed to give a ltigh ultimate 
stop-band attenuation. A third section with x'° = ±2 or 
± 3 would conlribute usefully to both causes. When aligning 
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several filter sections it is helpful to have them separaled by 
amplifier stages so that in1eraction between adjustments is 
minimal. This is in line with the distribuled selectivity 
approach recommended earlier. The effects of interaction 
between filler sections is discussed by Mealey [26). 

Variable bandwidth crystal filters 
It is well known that 1he bandwidth o f a simple phasing-type 
cryslnl filter can be varied by means of lhc load resistance 
R (Pig 9(a)). When R 1s low the passband is narrow: when R 
is high the passband is broad. There arc two drawbacks. 
however. The insertion loss or the filler varies enormously 
with its bandwidth, and a front-panel contro l of R would 
be carrying rf voltages. 

A circuit devised by Ranky and Schindall (27) gets round 
bolh problems ( Fig JO(a)). A variable load resistance R2 
is obtained by reflecting across the transformer T2 the 
dynamic resistance o f the two forward-biased d iodes DI, D2. 
Their impedance is contro lled by defining the forward cur­
rent by means of R4 and RYI , this currcnl being varied 
over the highly curved part or the diode cha racteristic. R4 
is a high resistance, so lhe front-pa nel selectivity control 
RV I need only carry de. 

The rest o f the circuil is concerned with keeping gain 
constanl with respect to bandwidth. As the reflected R2 is 
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dccr<:<1scd, the signal voltage across the tuned circuit d rops 
and the current through it rises. R3 detects the current and 
winding ~3 on 1:2 dctccls the vollagc: these two signals 
arc added 111 T RI m such a way that the oulput signal across 
R5 has an amplitude independent or IU. The condition for 
constant gain involves the number or !urns o n the trans­
former, thus: 

Z 
N, 

a = -N- - N- .R. 
2 - :. 

~vhcre Z0 is the parallel combination of R3 and the input 
impedance of TR I at its emillcr, and R. is !he sum of the 
source impedance (via Tl) and the equivalent series resistance 
or the crystal. 

The shape of lhc circuit response is no better than that 
~f .the basic crystal filler of Fig 9(a). For steep-sided sclcc-
11v1ty, two or three of these circuits could be cascaded 
With Fig IO(a), bandwidth is variable from about 0 ·008 pe~ 
cent lo l ·4 per cent or the crystal centre frequency ( 128Hz 
ro 22kH z at I ·6MHz), and the originators of the circuit 
managed lo kcer filler gain consta nt over !his range to 
within 3 per cent. -

The second circuil (Fig LO(b)), is used in one of !he Tek­
tronix spectrum analysers [28J, and is somewhat easier lo 
set up. TRI is a phase-splitter replacing Tl in Fig IO(a). 
TR2 has several funciions: RVI varies the input impedance 
of !he stage by cmiller follower action, thereby creating a 
variable load resistance for the filter. In addition the 
collector circuit gives a signal voltage proportional to the 
load current, which passes through the base-emillcr junctio n 
o_f the transistor, and the emitter gives an output equal to the 
signal voltage across the tuned circuit. These rwo signals a re 
summed at point X in a ratio set by VC2, which is adjusted 
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for the required constant gain characlcri tic. With a IOOkHz 
cryswl, bandwidth is \'ariablc from 10 lo 500Hz. 

Gain-controlled i.f. amplifiers 
To achieve a Aat age charac1eris1ic, it is normal for all i.f. 
stages of a receiver to be controlled. lt is important that 
amplifier distortion should be low over the whole dynamic 
range of the control loop. 

Although diode auenuators and controlled stages using 
bipolar transistors are common, it is beyond doubt that 
higher performance is attainable with ~m·s, valves and 
some integrated circuit amplifiers. Pappcnfus er al (29) have 
found that varactor bridge allenualors give low intermodula­
tion d istortion. 

T he RCA-3N140 dual-gate mosfet, with reverse age on 
gate I and partial forward age on gale 2, has excellent 
cross-modulation properties [30J, but the control range is 
limited to 35dB per stage. 

Several integrated circuits which include high performance 
gain-conrro lled stages are available (31 ). Most of these are 
based on the long-ta.iled pair circuit (Fig I .I ). Lf the base 
voltage of TR2 (Vngc) is less lhan the base voltage of TR3 
(Yrct), TR2 is tu rned o!Tand TRI, TR3 form a conventiona l 
cascodc amplifier. If V nsc is increased, approaches V rot 
then exceeds it, the de and signal currents are gradual!; 
diverted from the output transistor to the control transistor. 
Gain is therefore reduced to a level limited by stray capaci­
tance. The Motorola MCJ590P uses two interconnected 
long-tailed pairs lo reduce changes in input a nd output 
impedances due to age action. ll has a 60dB age range from 
tlc to 60MHz, a maximum power gain or SOdB a t JOMHz 
and a noise figure of 5dB up lo 30MHz. ' 

Most valve circuits are capable or rcasom1blc age per­
formance. Frame grid valves suc.;h as the EF183 have a con­
rrol range of over 50dB and handle large signals in style. 

Product detectors 
Most o f the active device~ known to mankind have been 
used as product detectors. from valve diodes to Hall-effect 
modulators. Design considerations arc similar to those for 
front-end mixers, and FETS arc capable of high performance. 

The 7360 valve has the advantage of its balanced structure 
antl is capable of providing an audio output in excess of 
IOOV peak-to-peak. Third-order distortion is below - 45dB. 
Self-excited 7360 product detectors arc popula r, and if the 
incoming sigoal is loosely coupled lo the osci lla to r tank 
circuit the oscillator wi ll phase-lock to an incoming carrier, 
giving synchronous detect ion of a .m. signals (21 ]. The 7360 
has a reputation for microphony caused by denection elec­
trode vibration. This e!Tcct is nol troublesome if moderate 
signal levels are used. 

Diode ring modulator circuits give high detector per­
formance. Mum and intermodulation levels are low. 

The Motorola MC1596G integrated c ircuit is particularly 
recommended for product detector service (Fig 12). It bas 
JOdB gain and third-order d istortion products 55dB down. 
Input signal levels of 5 to 500mV are recommended, and a 
carrier insertio n oscilla tor level of 300mV. 

For normal ssb operatio n a cryslal-contro lled carrier 
insertion oscillator (cio) is preferable so that the inserted 
carrier frequency is correctly placed with respect to the i.f. 
passband. Normally two carrier crystals arc used for side­
band selection. If the product detector is followed by a 
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Fig 12. The Motorola MC1596G product detector In a practical 
circuit 
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narrowband audio filter for cw reception, tuned to a fre­
quency equal to half the carrier crystal separation, a crystal­
controlled oscillator is again helpful and an LC ocillator is 
not needed. 

Audio filters 
Audio frequency bandpass filters will provide narrow pass­
bands for cw or rtly reception, and lowpass filters improve 
overall receiver skirt selectivity. Filters may be passive, 
using inductors and capacitors, or active, with resisto rs ancl 
capacitors used in conjunc tion wi1h opera1ional amplifiers. 

Fig D(a) shows a passive lowpass filter with : 1 cul-off 
frequency of 3·0kHz which was developed for :1 lfireet­
convcrsion receiver [32], but which is now used to provide 
additional selectivity in the receiver described. The filter is 
of the elliptic function type, which gives the greatest design 
flexibility and the sharpest transition from passband to 
stopband. Filter tables have been published by Zvercv [24] 
and, in abbreviated form, by Gelfo [33). For a given number 
of components there is a lrade-otr between passband ripple, 
shape factor and guaranteed stopband attentuation. Some 
of the options available with three inductors, seven capaci­
tors and a 1 ·25dB passband ripple are given below: 

Option 
(I) 
(2) 
(3) 
(4) 

fs (Hz) 
3,540 
4,860 
7,680 

12,390 

As (dB) 
60 
90 

J20 
150 

Here fs is the lowest frequency at which the guaranteed 
stopband attenuation (As) is achieved, with a filter cut-off 
frequency of 3,000Hz. Fig J3(a) shows option (I). The 
capacitor tolerances are ± l per cent, but inductors on 
adjustable pot cores can be set to the correct values experi­
mentally. L2, L4 and L6 are set for minimum output at 
frequencies of 6,480, 3,585 and 4,090Hz respectively. 
Provided inductor Qs are higher than about JOO, the response 
obtained agrees closely with theory. 

Fig 13(b) shows the principal components of a five-pole 
Butterworth active RC filter whose response is given in 
Fig 13(c). 

The twin-T rejector circuit (Fig 14(a)) is well known for 
its ability to null out a specific frequency. Although versions 
of the network are known which can be tuned by a single 
component [34], their usefulness in receiver audio stages is 
limited. If a notch 60dB deep is required, it is necessary to 
reduce the harmonic distortion generated by the detector and 
any audio preamplifier to below this level, otherwise the 
residual harmonics of an interfering beat note will defeat 
the object of the filter. 

lfa twin-T filter is used in the feedback circuit of an active 
filter its characteristic is inverted to provide a high-Q 
peaked response. With careful component matching in the 
circuit of Fig J4(b), a bandwidth of 80Hz is obtained at 
1 kHz. Such a bandwidth is too narrow to be useful and skirt 
selectivity is poor, but two cascaded filters with slightly 
staggered centre frequencies can give a 6dR bandwidth of 
I 80Hz and a 30dB bandwidth of 660Hz. 

The theory of active RC networks is treated thoroughly by 
Huelsman [35}, but the subject relies heavily on mathe­
matical analysis and is not light reading. 
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Fig 13. A udio low-pass filters. (a) S eventh-order passive 
e lliptic function filter, (b) fifth-order active B utterworth filter, 
and (c) their response c urves for a 3kH 2 cut-off f requency. 
I n (b) the o perational amplifiers have unity voltage gain 

Audio power amplifiers 
If a receiver intermodulation distortion figure of - 45 or 
- 60dB is not to be worsened by the audio amplifier, the 
circuit quality needed is comparable to the very best hi-fi 
equipment. Many published designs in this field have imd 
levels above one per cent ( - 40dB). although some sources 
daim figures down to - 60dB [36J. The greatest sources of 
audio distortion in amateur stations arc pre-war ex-govern­
ment headphones and loudspeakers salvaged from old tv 
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sets! A pair of high-quali1y mononho nic headphones is oflen 
a wise investment. 

I MD figures are not normally given for ic power amplifiers, 
but they are rarely better than -45dB for power levels in 
excess of lW. This figure is adequate for many purposes. 

(a) 

INPUT 

LOW 
IMPEDANCE 

SOURCE 

3301<. 

( b) 

R 

R 

R 
2 

+20V 

R 

2C 

R 

HIGH 
IMPEDANCE 

LOAD 

OUTPUT 

Fig 14. (a) The twin·T rejector circuit, with a notch frequency 
given by f = 1/471'CR. (b) Bandpass filter using a twin-T net­

work and a simple operational amplifier 

AGC generators 
For ssb and cw operation an age loop should have a fast 
atlack time (20ms o r less) a nd a long effective decay time 
(0·2- 1 ·0sJ. Short rise times are ob1ained with low impedance 
age detectors: long decay limes are normally associated with 
a large capacitance across the control line. This praclice 
has the disadvan1age that untreated noise pulses can mute 
the receiver for periods of several seconds. "Hang" circuits 
have been devised which maintain a steady age voltage for a 
definite time after the actuating signal has gone, then 
rapidly increase the receiver gain to a new equilibrium level 
(See Fig 15). Hang age has the advantage that background 
noise docs not increase during pauses in transmission. 

The Plessey Company has introduced a highly effective ic 
age generator (type SL621) intended for use with their ic rf 
and i.f. amplifiers in single-sideband equipment. The author 
has described a discrete-component version for receivers 
with valve i.f. amplifiers {37]. The behaviour o f this type of 
circuit under various operating conditions is shown in Fig 16. 

Consider the simpler discrete-component circuit (Fig 17}. 
Audio signals from the receiver product detec1or are fod 10 
two age detectors (TR7. TR8) which have long and short 
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rise times rcspec1ivcly. T R9 :ind TR 10 form a de nmplificr 
which responds to the detector with the higher output level. 
A signal at the input establishes an age level via TR8 in 
about .20ms. After about 200ms, the output of TR7 is 
slightly larger and takes control (Fig 16). lf a noise burst 
occurs, the short time constant detector rapidly reduces the 
receiver gain. but the output of TR7 is virtually unchanged 
a nd C2 " remembers" the pre-noise age level. 

SIGNAL I \ 
LEVEL 

I 
I I 
I I 
I I 

is.JANG AGC AGC 
VOLTAGE I # >' 

1NORMAL 
I AGC 

I 

Fig 15. T he action of " hang" age compared to conventional 
age wit h a long decay time 

The audio input signal is also applied to a Schmitt trigger 
circuit (TR I, TR2 and TRJ) which has two func1ions 
associated with discharging the long time-cons1ant detector 
capacitor C2 through TR6. 

If the incoming signal fades slowly (less 1han about 20d.B 
per second) the pulses a t the collector of TR3 will parlly 
discharge C2 via TR6 on every positive half-cycle of the 
input signal, so that the receiver gain rises to hold the outpul 
level constant. If, however, the signal fades abruptly as in a 
pause in speech, TR1, T IU and TR3 are not lriggered and 
C2 holds its charge, effectively remembering the signal 
strength. The output of 1he shorl time-constant detector 
will fall to zero in about 200ms. 

If the signal break lasts longer than about .Is, the hang 
circuit operates and discharges C2. The hang capacitor C3 
is charged by the output pulses of TRJ when a signal is 
present. When a transmission break occurs, C3 discha rges 
through R2, R3 and DI until TR5 turns off and TR6 is 
1urncd on. RI is added to increase the charging time of C3 
so that the hang circuit is not actuated by noise pulses. 

Note that TR 7 and TR8 are germanium n-p-n transislors 
selected for their - 40Y base-emitter breakdown vol lage 
rating. The time constants associated with the circui1 arc 
adjustable by mca~s of Cl, C2 and CJ. 

When tested with an i.f. amplifier using three frame-grid 
pent odes, the loop control range was I 50dB for a I dB change 
in product detector output! 

A signal-strength meter can be placed in one of two points 
in an age loop using Fig 17. In valve circuits the conven­
tional approach is to measure 1he cathode current of one of 
the i.f. amplifiers, so that the meter is sensitive over 1he lower 
range of signal levels. The alternative is to monitor the age 
voltage itself, so that the meter sensitivity is roughly logarith­
mic over the entire dynamic range of the receiver. This is 
achieved with a lmA meter in series with the J8k!1 resistor 
RI. Wi1h a receiver dynamic range of 140dB (0-4,..V to 4V). 
few amateur sta tio ns would denect suc h an S-me1er more 
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Fig 16. T he behaviour of dual time-cons1ant age circuits under 
variou s operating conditions, wher e t , is the fast detector rise· 
lime, t, the fast detector decay t ime, t , the slow detector rise­
time, t, the slow detector fall time, and t , the hang time 

2 

AUOIO g;jV 
INPUT o-lJ 

47k 

TR4 
2NJ79.t 

330 

than half or fsd, but the receiver would be capable of measur­
ing some aspects of its own performance (in conjunction 
with a signal generator), and would be useful a~ a calibrated 
rf wave analyzer. 

Any age circuit constitutes a negative feedback system, 
and is therefore liable to be unstable. Jn particular, a badly­
designed high-gain control loop might "ring" if the incoming 
signal leve l changed sharply, causing the receiver gain to 
oscillate about its ultimate level. Victor and Brockman [38] 
have derived formu lae relating the various p:irameters of an 
age loop to s tability c r iteria. 

Phase-lock frequency synthesis 
The block diagram of a phase-lock synthesizer is shown in 
Fig 18, and typical operating frequencies are given. 

A 7360 main rece[ver mixer requires a push-pull local 
oscillator injection level of 7·5V rms per deflecting electrode. 
This can be provided by a modified Kalitron oscillator [39]. 
A valve circuit is needed to minimize osci llator noise and 10 

ensure sufficient output voltage swing. The oscillator has 
switched coils to give the appropriate rrequency coven1ge, 
and is tuned by four varactor diode.s associated with the 
phase-lock loop. A band-switched crystal oscillator is used 
to translate the local oscillator tuning range down to that of a 
stable reference oscillator. The frequencies and phases of the 
synthesizer i.r. output and the reference signal are compared 
in a phase-sensitive detector (psd). In the steady state (when 
phase-lock has been achieved), the psd output is nominally a 
de voltage proportional to the phase difference between the 
reference oscillator output and the synthesizer i.f. signal. A 
de amplifier boosts the psd output and controls the bias on 
the varactor diodes i.n the push-pull oscillator. When phase­
lock i.s lost, as when switching from one band to another, a 
sawtooth waveform generator sweeps the local oscillator 
across its full tuning range until phase-lock is achieved. 

lf phase-lock is ma:inlaioed, the local oscillator frequency 
will be exactly equal to the differences between the crystal 
and reference oscillator frequencies. If the reference oscillator 
is tuned, the local oscillator will follow. If the:local oscillator 
;1ttempts lo drift o r has s purious frequency modulation, 
correcting signals will be generated in the psd and applied 
to the varactor diode.<;. 
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2 N130 4 
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RI 0 ·05 Ulk 
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'?OV 
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Fig 17. Discrete component age generator derived from the Plessey S L621 ic 
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The subject of phase-lock loops has been treated by 
Gardner [40]. Details of a digital frequency synthesizer have 
been published by Renschler and Welling [41J, and by 
DeLaune [42]. 

A significant problem with varactor-tuned oscillators is 
that the rf voltage across a tuned circuit will modulate the 
varactor bias and cause amplitude distortion of the output 
waveform. This effect can be greatly reduced by using 
balanced varactor circuits in a push-pull oscillator. Fig J9 
shows the extent of the problem with a IOV peak-to-peak 
signal voltage superimposed on a Clevite BA 111 varactor 
d iode biased to SV. 

When selecting a frequency mixing scheme for a phase­
lock synthesizer, various types of spurious products must be 
considered. For example, strong spurious outputs from the 
synthesizer mixer should not fall within the synthesizer i.f. 
passband, and the fundamental o r harmonics of the crystal 
oscillator and reference vfo should not fall inside an amateur 
band. Spurious .response charts can be drawn up wi th the 
aid of published graphs and tables (43, 44). 

Inspection of spurious response charts shows tha t for a 
receiver with a main signal i.f. of I ·62MHz. the only syn­
thesizer i.f. frequency range wider than 500kHz and free of 
spurii is 5·65-6·82MHz. By using the range 5·88-6·38MHz. 
the crystal frequencies needed for amateur band coverage 
are exact multiples of 0·5MHz. The fifth harmonic of the 
reference oscillator tunes 29·4-3 l ·9MHz, but with normal 
screening and good oscillator design this signal will not be 
audible when tuning the I Om band. 

The reference oscillator must be a tunable LC vfo. High 
stability can be achieved with an fct in the true Vackar 
configuration, by temperature compensation. and by sound 
mechanical design. Medium-term stabilities or -J:2Hz a l 
room temperatures have been achieved [45). 

Noise silencers 
The recommended noise silencer uses a fot gate pulsed by 
signals derived from a three-stage wideband noise amplifier. 
The noise gate couples tuned circuits between the receiver 
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mixer and the Jin;t crystal tilter. The two tuned circuits 
must be resistively damped to prevent over-coupling of 
the network and subsequent loss of gain. T he component 
values shown in Fig 3 match the ON-resistance of a 
2N3819 (about J 500) to the requirement for a coupling 
coefficient between 0·5 and 1 ·0 times the critical value. 

A Sclunitt trigger circuit can be used to square the noise 
pulses produced by the noise envelope detector. This must be 
followed by a phase-splitter to provide inverted blanking 
pulses for the elimination of switching transients in the noise 
gate. 
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To be continued 

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

Time 
(bst) 
0930 
1000 

1015 

1030 

1045 
1100 

1130 

1200 

Frequency 
(MHz) 

3-6 
3·6 

145·1 
145·8 

3·6 
145·8 
145·8 

3·6 
145·1 
145·89 
145·8 
145·3 
145·5 
145·89 

3·6 
145·3 
145·5 

3·6 
145·5 

3·6 
145·5 

SCHEDULE 

SE England 
Severn area 

Location of 
station 

SE England (Farnham, Surrey, beaming NE) 
Aberdeen (beaming W) 
Belfast 
Belfast 
Belfast (beaming S) 
N Midlands 
SE England (Farnham, Surrey, beaming SW) 
NE England(Bishop Auckland, beaming N) 
Aberdeen (beaming SW) 
Birmingham area (beaming NW) 
Bradford (beaming NE) 
NE England (Bishop Auckland, beaming E) 
NW England 
Birmingham area (beaming SW) 
Bradford (beaming SE) 
SW Scotland 
Leeds(beamlng N) 
NE Scotland 
Leeds (beaming E) 

Exhibitions - Beacons - Conventions - Contests - Local events 

Ra//les - Scientific pro/eels - Meetings - Licensing - Clubs 
Propaga//on reports - Lectures - Field days - Expeditions 
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I T is surprising, considering its importance, what lillle 
information there is concerning the design a nd construct ion 

of the parabolo id aerial. Ar frequencies above IGHz iL is 
doubtless the optimum aeria l for the type of usage put 
to it by radio amateurs. 

The main reason for this is the easily obtained high 
efficiency; ie the ratio of power in the far-field main lobe to 
that in the feeder. (Sec Fig 1). In this context it must be 
compared to a Yagi, a stacked dipole array or a corner 
reflector- with these aerials, excellent though the first two 
are at lower frequencies, power is lost h1 vario us ways due 
to the mechanics o f the structure. Efficiency is thus lower 

~l 
23dB 

PR 
Fig 1. C omparing sources of power loss in a dish and a Yagi. 
For the Yagi, Pr, Pd and P s will be large and so P o will be 

lower than hoped for 

• St Chloe House, Amberley, Stroud, Glos. 
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Photo 1. T he author's 4ft solid dish 

for a great many designs which attempt 10 scale these aerials 
down for use a t higher frequencies. Table I compares the 
gains of typical aerials for 70cm and a bove. To some extent 
the question of aerial gain is subjective in the amateur sense, 
since few have access to equipment which will discriminate 
to witl1i11 2c!B or so at l ,300MHz, but it has been concluded 
on this basis tha t the parabola emerges far a head of its 
rivals for 1,296MH z and above. 

The g;i in o f " dish, as a working guide, is 

Ck "D"') G ..: 10 log,,, ·~;~ - dB . . . ( I) 

where k lies between 0·6 ;ind 0·7, Dis lhc diameter and i\ is 
tbe wavelenglh. Thi~ formula was used to obta in the gain 
figures shown in T;iblc J. One point about this expression 
whiclll is made in (I) is tha l this gives a gain 2c!B down on an 
ideal stacked collinea1· or the same area. The emphasis here 
of co-urse, is o n the word " idea l" . 

Ine vitably when designing a dish, rcson must be made to a 
formula or two. 

y" = 4.f.x = 4.{f/D).D.x . . . (2) 
a re two very impo rtant o nes. They relate distance along a 
radius to distance along the focal axis, as shown in Fig 2. 
Jt is clear from these that 1he foc:t l length, r, is a critical 
factor io the design, although it is not clear what influences 
its choice. The chief influence is the feed to be used. This 
point is shown in Fig 3. 

T he curvature of the profile is usually specified by a 
parameter f/D , which is the ratio of focal length to diameter. 
For this reason it has been incorporated into equation 2. In 
effect this specifies the angle subtended by the rim at the 
focus, where the feed is situated. The two are related through 
the formula 

f/D = ;j-.coian(~/4) . . . (3) 
I t is imma terial what gain (and, thus, bcamwidth) the 

feed has, provided that the appropriate choice of f/D is 
made to suit it. lf this is done, the best compro mise level of 
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Table 1. Aerial gain comparison 
AERIAL 70cm 23cm 13cm 9cm 3cm 

Yagi, 14·el 16dB 13dB 
Horn/ t ro ugh 10dB 14dB 18dB 20dB 25dB 
32·el stack 15dB 13dB 
4ft dish 22dB 27dB 30dB 40dB 

-1· -o-·1. I ~· --------!-~ 

0 

Fig 2. Diagram showing the direct ions of X and Y as well as 
the subtended angle 

radiation will be intercepted and reflected by the dish .. The 
level which is intercepted by the rim is expressed relative to 
the main lobe maximum of the feed, and is called "edge 
illumination•·. The level chosen is generally about -lOdB 
below peak level, below which power is allowed to "spill 
over". [f too much is allowed to spill (f/D too large, dish too 
shallow) then the front to back ratio suffers. Power is lost 
from the main lobe, and efficiency falls. lf too much is 
intercepted, (f/D too small, dish too deep) then, due to 
excess curvature, cross-polarization and defocusing occur. 
The forward gain, aad, thus, efficiency, decreases again. 
The f/D ratios for typical feeds are shown in Fig 3. 

The optimum subtended angle is shown in [I) to be 100° 
to 120°, and from equation 3 this means a ratio of f{D = 
0·48. An eminently suitable feed would be that given in [2) 
providing three-band coverage (23 to 9cm) and near optimum 
directivity for the optimum of f/D ratio. With an edge 
illumination level of - lOdB, the expected side-lobe level for 
a well-constructed dish is about - 23dB- assuming a perfect 
paraboloid contour. 

Amateur construction will generally fall rather short of 
the ideal. This not only causes side-lobes to bristle, which can 
be good, but also causes gain to fall, which is bad. The 
tolerance thought to be adequate for amateur purposes is 
ii\ at the highest frequency of operation. 

Construction techniques are many and varied. For small 
dishes about 3ft in diameter, or those for occasional use, a 
solid reflector is practicable. For permanent use, portable 
use in typical VHF NFD weather, or for moon-bounce, a 
mesh reflector is desirable. It reduces weight, windage aad 
cost. A design not often seen is a skeleton reflector (see 
Four Metres and Down, July 1970) although for 23cm this is 
a simple. light-weight design. 

Two types of construction which the author has success· 
fully used will now be described in some detail. 

Solid reflector 
By far the most versatile material used has been glass fibre 
reinforced with polyester resin. lt does require, however, a 
certain amount of panache and a fairly deep pocket. Trials 
with small quantities are strongly recommended. A mould of 
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some sort is essential and one short cut is to use someon.: 
else's solid dish as the mould. Failing this. sand for th 
purpose is cheap, easy to handle and readily available· 
(See Fig4.) 

Support a central axle in the sand, using whatever method 
ingenuity suggests. Pivot a beam supporting a profile cut 
using either formula (2) or the device shown in Fig 5. Rotate 
this profile around the axis, either adding or cutting away 
sand as necessary. This should leave a beautiful paraboloid 
shape. Remove the beam and profLle. Allow the top surface 
to dry thoroughly, and apply sufficient paint from a spray. 
on tin to fix the surface finnly enough to work on. 

Now lay up the glass fibre and resin, preferably pre· 
impregnating the glass fibre before laying up. Continue this 
until the required thickness is achieved, which, as a guide, is 
about iin for a 4ft design. Cut eight ribs to the same para­
bolic profile in Hn or iio plywood and use these to reinforce 
the structure by bonding onto the back of the dish with resin 
and glass fibre. 

Allow a week for hardening, and do not a llow any moisture 
to settle on the surface. A heater nearby is a good idea during 
this time, provided it is kept away from resin and cellulose 
thinners. When the resin is hard remove the shell from the 
sand by twisting and lifting. Leave the inside face exposed 
for a day or two to ensure complete setting, and theo, with 
the aid of a wire brush and cellulose thinners (NO 
SMOKING, PLEASE!), remove as much of the sand 
adhering as enthusiasm dictates. Clean off all thinners and 
leave for another day. Next apply resin to the surface and 
brush on pre-cut sections of aluminium kitchen foil. Allow 
this to set, and paint to taste. 

Photo I shows the author's 4ft solid dish. Table 2 shows 
the profile used to cut the mould. 

0 
1so• 

~ = 0·25 -!r = 0·32 -!r~0·4B 

=µ ~ C=P 
Op¢n wav¢guid¢ Oipol¢ & disc Flar¢d hor n 

Fig 3. Three dish profiles w ith appropriate feed for each 
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Table 2. Profile values in inches for a 4ft dish, f/D = 0.31 
x 0·16 0·63 0·14 0·25 0·39 0·57 0·77 1'01 1'28 1'58 1 ·91 2·27 2·67 3·09 3'55 4·04 4·56 5·11 5·70 6·31 6·96 7-64 8·35 9·09 
y 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Fig 4. The preparation of the sand mould for a solid dish 

Mesh reflector 
The mesh normally used is chicken wire. The hole size 
should be less than O·L\ diagonally at the highest frequency 
of operation. The mesh must be supported by ribs, either of 
wood or of steel-angle for larger structures. If wood is 
employed, the ribs can be cut using formula (2), or use can be 
made of the draughting device shown in Fig 5. Usually 
eight ribs will be necessary, although this depends to some 
extent on dish diameter. A suitable rib material for diameters 
up to 8 ft is Contiboard, but for diameters less than 
4 ft t in ply is adequate. 

Using the draughting device draw a line AB, shown also 
as "axis" on Fig 5. Cut a leng1h of twine slightly over twice 
the focal length of the dish and pin one end to the baseboard 
spacer block at A. Loop the twine round a cotton reel and 
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Free-hand 
r1iar profile 

T square 

Cotton reel 

Plywood for ribs 
<i g 3/8' thick 

Base board 

Fig 5. Draughting device for drawing d ish profiles 

pin the other end to the T -square at C. Run the square out 
from the axis to position D, where AD is equal to the dish 
radius. Position the rib-board so that the edge coincides 
with the bole in the cotton reel. Put a pencil through the hole 
and run the T-square back towards the axis, keeping the 
twine taut and the reel against the T. Mark in the back line 
of the rib with a free-hand line which indicates enough 
strength for the material in use. Cut-outs can be incorpor­
ated to reduce weight, but beware of decreasing the st rength. 
Cut the rib out using an electric drill jig-saw attachment, 
using the first profile to draw the subsequent ones. 

Fig 6 shows how the ribs are assembled in a spider, and 
Photo 2 is a photograph of the author's 6ft dish which 
was made in two halves for easy transportation. The circles 
were made from Pyrotenax cable, the rim being reinforced 
with resin-bonded paper rope. Ordinary rope should suffice, 
but the resin must be worked well in. Sections of chicken 
wire were cut when the spider had been assembled and were 
clipped onto the circles at appropriate intervals using 
22 swg tinned copper wire. A coat of paint completed the 
job. 

Summary 
Briefly, the steps in design are: 
I. Decide what gain or beamwidth suits the application; 
2. Decide what type of feed is suitable for the job; 
3. From its design estimate the width, to -JOdB, of the 

main lobe; 

Resin-bonded 
...-::,;:::::=llF=::::::,pa....:_p<ir rope 

Fig 6. Framework for an open mesh reflector 
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4. Use formula (3) to calculate the f/D ratio; 
5. Use formula (2) to compute the profile, or use Fig 6; 
6. Decide on solid or mesh, and consult appropriate section. 

Conclusion 
The increased use of the amateur microwave frequencies has 
led to a demand for practical aerial designs for amateur use. 
but the designs described have one serious drawback, the 
signal is not only concentrated in the vertical plane but also 
in the azimuth plane. Some thought by those who are con­
cerned to sec these bands more effectively used will show 
what a serious limitation this is to their widespread use. A 
far more useful design would give a wide fan beam in the 
horizontal plane, while still restricting radiation as much as 
possible in the vertical. An aerial of this type is . currently 
being developed, and it is hoped that a report will appear 
in due course. 
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An S-meter for 

the AR88 

by I. Childs and G. K. Laycock, G3XFZ* 

Scanning the Members Ads section of Radio Co1111111111ication 
regularly, one is constantly aware of a large number of 
requests for original AR88 $-meters. This, no doubt, has 
been precipitated by the a lmost unlimited availability on the 
surplus market in recent years of new and secondhand 
AR88s, most of which arc supplied without meters. 

It was decided, therefore, 10 investigate the requirements o.r 
such meters in the hope that a standard one could be modi­
fied. From the AR88 manual it can be seen that a 5mA 
meter with a right-hand zero is specified, and as the original 
was back-illuminated it was considered that this illumination 
should be provided in the replacement to preserve the 
appearance of the receiver. A special order could have been 
sent Lo one of the many meter manufacturers, but at a cost 
of several pounds such action was considered to be unjusti· 
fied. 

Several surplus meter movements arc available. and modj­
fication of such devices provides an inexpensive and accept­
able solution to the problem. The task can be split conveni­
ently into three main sections: modification of the basic 

• Hall Place. Fen Dillon. CombriJgc. 

RADIO COMMUNICATION Aprll 1971 

P hoto 2. The author's 6ft mesh dish 

movement 10 produce a right-hand zero; modification of the 
scaling to provide a back-illuminated "S" reading scale, and 
modification of lhe receiver fixing arrangements. 

Modification for right-hand zero 
Fig I shows the arrangement mos1 likely to be found inside a 
surplus moving-coil meter. Each hairspring (a) should be 
carefully unsoldercd from its support (b) in turn, and resol­
dered about 4mm from the free end of the spring. The coarse 
and fine "zero set" controls should then be adjusted to see 
whether full scale dctlection {to the right) is possible. If not, 
the hairsprings should be secured a little further away from 
1heir ends, and the test. repeated. 

The securing pos1s (b) may be bcnl slightly 10 incr~c 
spring tension and hence produce greater detlecti~n t~ 1he 
right. Care must be 1aken not to tangle the ha1rsprmgs. 
which may be posi1ioned by the careful use of a pair of non­
magnetic tweezers. The bearing adjustment (c) should not 
be tampered with, as this will have been carefully set up 
during manufacture and should not require attention; 
although, should the "zero set" controls prove stiff to 
operate, the clamping nut may be loosened slightly. . 

When a steady deflection to the right has been obtained, 
the movement should be tested by putting it in series with a 
multimeter set to 1he ohms range, and a suitable variable 
resistor (starting with a high value of perhaps IOOkfl). By 
adjusting the resistor it should be possible to cause the 
adjusted movement to swing smoothly ove~ 1h~ entire ra_n~e 
from right to left. If the pointer slicks dunng tts travel tt 1s 
likely that either the pointer is touching the scale, or that the 
hairspring is tangled with itself or with the connections to the 
coil. With care, and a very small amount of force, the 
pointer can be bent away from the surface of the scale. 
When a completely free movement is obtained, the new scale 
can be made. 
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Thci basic movcimcint 

Top hairspring Lowcir hairspring 
Fig 1 

Scale modification 
The old scale is removed by taking out the fixing bolts (d), 
care being taken not to damage the pointer. The new scale 
can be constructed from one of two possible materials. If the 
original blanking sheet bearing the motifs "AR88" and 
"RCA" is still to hand, the markings may easily be removed 
from it with very fine sandpaper, leaving a piece of tinted 
plastic material matching exactly the colour of the frequency 
scale. Otherwise white Perspex would be ideal, but clear 
Perspex rendered translucent by removing the polished 
surface with fine sandpaper can be used. The thickness of the 
material should be "Ilrin, and from this cut anew scale of the 
same size as the original, using the discarded scale as a 
template. 

A hole of !in diameter is cut in the top of the meter case to 
take the panel light and its holder, care being taken not to 
shauer the rather brittle case. The bulb should then just fit 
behind the new scale and just in front of the back face of the 
meter case. A grommet may be used to provide a better fit 
for the bulb if it tends to move about in the hole. The 
scale is secured on its mounting and the unit is ready for 
calibration. 

Fixing arrangements 
Unmodified AR88D receivers have a pair of wires which 
emerge from underneath the chassis between T8 and the 
front panel and are secured to the latter. These win be found 
to be strapped together on the base of VS, and this link is cut 
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Fig 2 

and l11e leads allached to !lie meter ter111i11als; a low-value 
shorting resistor being connected in parallel with tJ1e meter to 
avoid damage. 

Switch on the receiver and tune to a quiet part of the range, 
when the meter should give a deflection to the left. lf a right­
hand deflection is obtained under no-s ignal conditions, !lie 
connections to the meter are the wrong way round and should 
be interchanged. The rf gain control should, of course, be 
turned fully clockwise. When a small deflection to the left is 
obtained, the resist01 across the terminals may gradually be 
increased in value until the full scale deflection to the lefl is 
obtained, still under no-signal conditions . .If, now, a strong 
broadcast station is tuned in, the pointer should move 
almost completely to the right. The scale can now be cali­
brated as shown in Fig I . 

Afcer reassembling the meter it may be necessary to cut 
down the terminals on the back of the case, to avoid contact 
with the casing of T8. A suitable mounting place may be 
made from 20swg aluminium, filled flush with the back of 
the front panel and secured with the two American-threaded 
bolts which originally held the lamp bracket (Fig 2). The 
lamp is positioned in !lie hole in the top of the meter case 
and adjusted until the scale is evenly illuminated. 

Conclusion 
The total cost of such an S-meter should be less than 50p. 
All that is required is a steady hand and lots of patience, and 
the meter should be carefully examined before any adjust­
ments are made. Suitably fitted the meter can do much to 
enhance the looks and operation of a fine receiver. 
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The "Classic" -

by C. F. ATKINS, G3HCV* 

THlS equipment is intended as a companion amplifier for 
any ssb transceiver in the nominal SO to IOOW output 

range and is designed to increase signal level to the maximum 
allowed in the terms of the amateur (sound) licence. The 
factors deciding the choice of valves and circuit for this 
particular application are summarized as follows: 

J. Conventional grid-driven Class AB tetrode linears do not 
adequately load transceivers (exciters) in this power range, 
and a matched resistive pad must be connected in the input 
line to the pa. Separate bias packs and regulated screen 
supplies are necessary and neutralization is essential, 
which involves complication and expense. 

2. Passive grid ABI stages readily accommodate high drive 
and do not require neutralizing, but they still retain the 
other disadvantages. 

3. Over the last decade or so, several original designs have 
done much to overcome these problems and some have 
deservedly become very popuJar. Nevertheless, grotmded 
grid linear amplifiers have retained their attraction for the 
following reasons: 

(a) zero-bias operation of high-mu triodes and certain 
triode-connected tetrodes in Class B mode eliminates 
the need for grid bias packs and screen supplies; 

(b) adequate exciter loading due to the '"feedthrough" 
property of grounded grid stages- the exciter contri­
bu1cs to amplifier output; 

(c) highly degenerative circuit ensuring good linearity 
and often making neutralization unnecessary; 

(d) few critical operating paramelers; will perform satis­
factorily over wide range of ht voltage. 

lt is unfortunate that many valves suitable for operation at 
the power level envisaged are rather expensive, but the 813 
is still reasonably priced and is capable of exemplary per­
formance as a zero-bias triode. A pair arc capable of dissi­
pating 2SOW and will deliver 400W p.e.p. output on 28MHz 
with excellent linearity; third order distortion products being 
better than - 30dB below maximum output. 

With such large numbers of these valves in the possession 
of UK amateurs, it is hoped that this article will prompt 
some of their owners to give them a new lease of life. 

Constructional features 
Photograph 1 shows the chassis layout. The pa and power 
supply are combined on a 17in by 16in by 2tin deep alu­
minium chassis in an assembly with detachable panels of 

• The Liulc Laurels", Bourton-011-the-Hill, Moreton-in-Marsh. Glos. 
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a grounded-grid 
813 linear 
amplifier 

top, bottom and rear, tbe bottom panel being equipped with 
castors. The top cover is finely perforated over the rf section 
and an air filter is attached to the rear panel in line with the 
valves. A hole Sin in diameter is cut in the partition which 
divides the interior to allow a fan to play on the valves from 
immediately inside the power supply section. The ht bleeder 
resistors R4 and RS arc positioned on a perforated metal 
panel placed behind the fan in the patl1 of cool air drawn 
through the filter. A safety interlock switch, S7, is let into the 
upper lip of the parrition at the opposite end. 

Photograph 2 shows T2 mounted on a shallow channel 
which also lends support to the bottom cover. Rectifier and 
smoothing components associated with T2 are supj)orted on a 
terminal strip to the rear. 

The valve socket filament contacts arc interconnected by a 
pair of 12swg copper buss wires and the fi lament choke is 
suspended between these wires and the filament transformer 
terminals. 

The 17in by IO!in J2swg aluminium front panel is dressed 
with a 16swg sub-panel to mask the unsightly heads of screws 
which secure the tank circuit components to the inner panel. 

Photo t . 
Chassis top view. HT bridge rectifier and fuse are mounted 
on the power transformer. Bleeder resist ors R4 and RS are to 
the left, Rt la alongside but not visible. The anode choke is 
mounted on Hin insulators to level with the valve caps. N ote 

the asbestos sh ield protecting the ntament transformer 
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Photo 2. 

Sub-chassis view. The aerial relay and MEDCO low pass filter 
are positioned along the left side with T2 nea.r the centre. Input 
circuit L-net controls are grouped on a metal bracket near the 
front. L2 is mounted behind 51 on small ceramic insulators 
with Lt to the left. RFCt ls located between the filament 
transformer terminals and the valve bases. C4, CS and R7 are 

also visible in the same area 

A small box and a venic.al channel are secured to the inner 
panel to shield the panel meters and wir ing from the strong 
internal rf field. 

RF circuit description 
The drive impedance of the grounded-grid 813s is approxi­
mately 14-0n. This value is stepped down to son through a 
band-switched L network with manual tuning. This network 
could be omitted with exciters capable of loading into the 
higher impedance, but it is not recommended since the Q 
imparted by the network is valuable in suppressing waveform 
distonion arislng from non-linear loading over the input 
drive cycle [1 ). 

The Q is very low and tuning so Hat that a slow motion 
drive is not essential. H owever, a graduated dial allows 
resonance to be set quickly, and it can be left for operation 
over a whole telephony band. 

An ordinary 2-gang 500pF " broadcast" tuning capacitor 
is used lo tune the network, the spacing being quite adequate 
for the low rf voltage encountered at this point. One gang, 
reduced Lo about J50pF by removing all but tluee of the 
moving vanes, is used on the 14-28MHz range; on the 3·5 
and 7·0MHz bands the other gang is connected in parallel 
by the input bandswitch. 

The filament choke, RFCl, consists of a Sin long ~-in dia­
meter ferrite rod close bi-filar wound with 12swg enamelled 
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copper wire over ils fu ll length. Rcgret1ably, the specification 
of the ferrite material is unknown and it might be advisable 
for the intending constructo r to equip himself with one or 
two rods of various grade material and select that which 
provides the most satisfactory all-band performance. 
The choke is bound with adhesive tape and dipped in copal 
varnish to secure the core. 

The filament transformer is situated in the pa enclosure 
close to the valves with the terminal panel facing downwards 
through a cut-out in the chassis. rt is unavoidably subjected 
lo a hot blast rrom the fan and is protected by a iin-thick 
slab of asbestos secured to the exposed side. 

The valves are orientated so that the filamen t pins face 
one another For maximum stability, the grids, screens and 
beam plates are earthed as d irectly as possible by soldering a 
"'horseshoe" of copper braid around the relevant socket 
contacts and making direct connections to solder tags secured 
to each of the socket mounting bolts. Care should be taken to 
cnsllre that the ceramic material is not subjected to excessive 
compression, and the "double-nut" technique is advisable 
when securing the tags. 

The metal shells surrounding the bottoms of the 8 13s are 
earthed in metal receptacles which are standard socket 
allachments. Should these items prove difficult to obtain, the 
spring clips found in certain types of fuse carrier may be 
put to good effect by bolting a number of them on to the 
chassis so that they bull firm ly against the shells with the 
valves in situ. 

The anode harness consists of short lengths of braid 
solder!;'d to a Jin wide copper strap secured to the top of 
the anode choke, RFC2. 

The anode choke used is no longer manufactured, but it 
is very easily reproduced. A }in former is wound with four 
sections of 34swg enamelled copper wire, the bottom section 
is 14S turns, followed by two sections of 30 turns each and a 
top section of IS turns. The top winding is spaced f6 in from 
its neighbour and the others arc spaced iin apart. 

The combined output capacitance of the 8 I 3s is almost 
30pF, and strays are in excess of this figure. lo an attempt 
to keep tank circuit Q within bounds on the higher fre­
quencies, the minimwn capacitance of the anode tuning 
capacitor is made as small as possible. To this end a twin­
gang assembly was contrived by mating two IS6pF variables 
taken from BC37S tuning units. One gang is reduced to 
approximately 60pF by removing eight rotor van~. and it is 
used to cover all bands, except 3·SMHz when both gangs a re 
used together. 

To gang the capacitors remove the rotor bearing studs 
and bonding wipers, drill and tap each shaft 4BA then screw 
the rotors on to either end of a short length of studding. 
With a little patience it is possible to bring the moving vanes 
into radial al ignment as t:1e end plates meet, thus allowing 
the capacitors to be bolted together. 

An aluminium bracket is seemed at the junction of the 
two sections, the bonding wipers are replaced and connected 
to the bracket which serves as the main earth return, and 
addit ional support is provided by two pillars mounted inside 
the front panel. 

The optimum anode load for the valves is S,0000 (RL), and 
the desired output impedance son (Rout). A target loaded 
circuit Q of 20 was chosen, taking care to note that this value 
would be exceeded on the higher frequency ranges. 
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The pi-tank capacitor values which equate these rcactanccs 
are as follows : 

Frequency 
3·5MHz 
3·8MHz 
7MHz 
14MHz 
21MHz 
28MHz 

C1 
180pF 
170pF 
90pF 
45pF 
30pF 
23pF 

C2 
1,800pF 
1,700pF 

900pF 
450pF 
300pF 
230pF 

Bearing in mind the large extraneous capacitance shunting 
Cl , it is evident from these figures that operating Q runs 
appreciably higher than datum on the 21 and 28MHz ranges. 
To minimize losses, large diameter coil material is employed 
and tank inductance is split into sections which arc o rien­
tated to reduce undesirable absorption effects. Lengths o f 
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Photo 3. 

Power amplifier. HT enters via the insulator to the left of C1 ; 
C7 and CB are mounted on the chassis and RFC3 is su spended 
between them. C1 (a) is the foremost gang. C6 and coil L3 are 
supported by an insulator mounted on C1 frame. L4 ls supported 
off the rear end plate of C2 where it joins LS. The screening 
can to the right of LS houses the rf output monitor: RFC4 may 

be observed nearby 
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Ta ble 1. Coil deta ils 
L1- 10 turns 18swg tinned copper on 1-i in diameter ribbed ceramic 

former.• 10 tpi with taps at 2 turns and 6 turns from Junction 
with L2. 

L2~ turns t in copper tube, Hin inside diameter, H in long. Tapped 
31 turns from cathode end. 

L3-4t turns tin copper tube, 1 l in inside diameter, 3in long. 
L4-7j turns • in copper tube, 1-;ln inside diameter, 2t ln long. 

Tapped 3 turns from junction with L3. 
LS-9 turns plus 10t turns 16swg tinned copper on 2in outside 

diameter e~·BC375 former. 10tpl tin space between sections. 
• "non.standard" item. 

~in-wide copper strapping arc used as coil laps on 21 and 
28MHz, and 12swg copper wire for the lower frequencies. 
More detail of the assembly may be had by relating Table J 
LO Photo 3. 

The bandswitch is modified by filing extra indexing detenls 
and adding fixed contacts lo bring the number of positions 
up to five. The rear wafer is used lo shunt the two sections 
of C l on 3·SMHz, and, since the shaft is earthed, the back 
rotor contact ring is removed from this wafer to prevent 
arcing. Since this halves the contact area an extra wiping 
contact is added to mate with the front ring. This particular 
alteration could have been avoided by mounting the switch 
on insulators and using an insulated coupling to the front 
panel control. 

Connection between the switch and Cl sections is effected 
by means of ! in-wide low-inductance copper straps. C2 
gangs are connected in pairs which arc marshalled by the 
bandswitch to provide a maximum capacity of 2,000pF on 
3·SMHz and 1,000pF on 7- 2SMHz bands. 

. RLA, k f The aenal relay, -
3
- was ta en rom an AM surplus 

"Switch type 7S", and modified by removing the auxiliary 
contacts and replacing them with a normally open pair 
(RLA3). Since the relay is not energized during reception, 
R7 biases the pa to virtual cut-off to reduce temperature and 
prevent ' 'diode noise" in the receiver; on SEND RLA3 con­
tacts short out R 7 and the valves draw 70mA of static anode 
current in zero-bias condition. 
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Fig 2. S implified m etering diagram 

+ 
HT 

T a ble 2 
HT = 2·5kV Output = 400W p.e.p. (Two-lone drive) 

Grid A node Input Anode Output 
Freq c urrent current t uni ng t uning loading 
MHz (mA ) (mA) (0-10 div) (0-100 d iv) (0-100 d iv) 

3·5 40 170 8 50 85 
7 40 200 2 50 80 

14 42 220 7 18 68 
21 50 295 3 12 50 
28 58 300 2 8 40 

RLA 
The 24V supply for -

3
- is fed via SKT2 on the chassis 

back-apron to allow the transceiver send-receive relay to 
control the whole station; the transceiver may be operated 
" barefoot" by opening SS (AMP IN-OUT), which inhibits the 
aerial change-over function and holds the pa cut-off. In 
both SS positions the exciter "sees" the same impedance, 
therefore no retuning is needed and SS behaves as an instant 
QRO/QRP selector. 

IL is appreciated that many intending constructors may 
find the surplus relay difficult to obtain, and in this case 
it is suggested that the range of aerial relays manufactured 
by the Dow Company may offer a suitable alternative. 

Power supply and metering 
The anode supply voltage may range from 1·5kV to 3kV 
with corresponding values of efficiency and output. The 
" Classic" bt voltage is 2·5kV on load and single tone effici­
ency ranges from 60 per cent on 3·SMHz to SO per cent on 
2SMHz. On TUNE the anode voltage drops to 1·7SkV or Jess, 
depending on loading. 

The power transformer T3 is taken from a T ll 31 trans­
mitter modulator supply which delivered J ,OOOV de in a 
conventional full-wave centre tap circuit. A full-wave bridge 
comprising 24 BYIOO silicon diodes is connected across the 
secondary in series with R2 and R3 for surge protection; 
each diode is shunted by a JSOkO ! W resistor to even up 
inverse voltage. 

The metal-cased smoothing capacitors are mounted above 
chassis on an insulating board so that any leakage to case 
does not appear across R9, M l, and possibly M2. Since the 
cases could assume high positive voltage under certain fauJt 
conditions, the tops are painted red to warn that a potential 
hazard exists. A HT ON panel neon has not been fitted, but 
one should be provided and connected at points Y-Y in 
Fig I. 

A JOOmA meter, MI , reads combined grid and screen 
currents, while M2 is a lmA instrument scaled 0-300mA 
which measures anode current when shunted across RS by 
means of SS. In the alternate SS position M2 monitors 
relat ive rf output, and to avoid personal risk and the possi­
bility of meter insulation breakdown RS is connected in the 
ht supply negative return rather lhan in the positive line. 

Adjustment and tuning 
WARNING. Before making any iniemal adjustment, switch 
off and disconnect the supply mains, then, using a well­
insulated screwdriver, earth the ht line to confirm that the 
filter capacitors are discharged. 
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Components list 

Cl 60 I- 156pF (ex-BC375, soc text) 
C2 4-gang SOOpF, receiving typo 
C3 150 + 500pF, receiving typo (see text) 
C4,S 0·01 µF600V de wkg mica (ex-BC375) 
C6, 7,8 Erie Ceramicon 0·0011J.F 15kV de wkg 1ype CHU 410 
C9, 10, 11, 12, 19 Disc ceramic 0·0011<F 500V de wko 
C13 Electrolytic 500µF SOV de wkg 
C14(a, b, c) Pyranol 4µF 6kV de wkg (3 ofl) 
C15 Paper 0·1µF 350V de wkg 
C16, 17, 18 Disc ceramic O·OlµF 350V de wkg 
D1,2,3,4 Lucas DDOOO or equivalent 
DS Diode, type 1 N34 or similar 
Fl 3A Belling Lee Uin 
F2 SA Belling Lee11in 
F3 0·75A Belling Lee Hin 
LPF Medco FLSOB 
R1 Bowl fire element 600W 
R2,3 Wirewound son 10W 
R4, 5 SOkn BSW wlrewound 
R6 Carbon 1 ·7kn 3W 
R7 Wlrewound 25kn 10W 
RS 300mA shunt (see text) 
R9 Wirewound soon 10W 
R10 Carbon 22kn 2W 
R11 Carbon 2·2k0 1 W 
R12 Carbon variable 25kll 

A two-tone audio source, monitoring oscilloscope, and a 
son load with p.e.p. reading output meter are necessary 
to assess satisfactorily the perfonnance of the amplifier and 
also to ensure that the terms of the licence are not subse­
quently exceeded. Modus operandi and the characteristic 
display patterns to be expected have been thoroughly dealt 
with elsewhere and will not be repeated here (2). 

Preliminary checks arc necessary to confirm that the input 
circuit and pi-net resonate correctly on each band; they 
should be conducted at reduced power (S4 on TUNE), and 
with drive from the exciter held to a minimum. Anode circuit 
tuning and loading should be adjusted with t11e aid of the 
relative rf output monitor. 

On IOm L3 should be defom1cd if necessary to ensure 
that C l just begins to mesh at 29·7MHz. Dial readings should 
approximate the values given in Table 2. 

Now, switch to OPERATE, apply two-tone audio to the 
exciter mie socket, and adjust pa tuning and loading to 
obtain 400W p.e.p. output with optimum linearity as shown 
by the familiar oscilloscope pattern. The related parameters 
to be expected arc given in Table 2. 

Speech may now be applied and level adjusted lO ensure 
that speech peaks do not exceed the maximum amplitude 
of the two-tone oscilloscope pattern obtained at 400W p.e.p. 
output; grid and anode meters will kick up to approximately 
half the values shown in the table. 

For rite benefit of operators faro11ri11g m1 i11p111 impedance of 
80!l the procedure adopted in arri11i11g 111 the L-ner ralues is as 
follows: 

Beginning with 28MHz, insert carrier and adjust the 
exciter into an son load with the aid o f an swr bridge. Shift 
the load 10 the pa, apply ht and transfer the drive to the pa, 
retaining the bridge in circuit; make no further adjustment 
to the exciter except to regulate drive as necessary. 

Now tune the L-net (C3) for maximum grid current and 
load the pa normaUy. Theo, keeping C3 in tune, adjust the 
tap on LI until maximum grid current coincides with 
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RFCI 
RFC2 
RFC3 
RFC4 
$1 
$2 
$3 
$4 
SS 
$6 
$7 
SKT1 
SKT2 
Tl 

T2 
T3 

RLA 
- 3-

RLB 
2 

N1 

Filament choke (see text) 
Labgear E5032 
2·5mH,300mA 
1mH, 600mA (National Rl54U or similar) 
Ceramic 2-gang, 1-pole 5-way 
F and E. 2-gang I -pole 5-woy (modified) 
Opst toggle 10A 250V ac 
Spst toggle 3A 250V nc 
Rotary wafer spst 
Opdt toggle. 3A 2SOV ac 
Microswitch 1A de 
mains connector 3-polc SA 
2-pole connector. female, I A 
Filament transformer 10V 10A, tapped primary 220-
250V ac 
24V 1 ·SA, tapped primary 220-250V ac 
1200-0-1200V ac. 300mA tapped primary (repre­
sentative values. see text) 

Aerial relay, 24V de coll (see texl) 

2-pole contactor, IOA at 230V ac, 24V de coll 

Neon panel indicator 230V ac wkg 

minimum swr on the input line. (Remember to switch off pa 
ht and check for safety before each adjustment). Repeat the 
1>roccss on the remaining bands. tapping L2 as necessary. 

This method should result in an swr of < 1-5 : I on 
28MHzand < 1·25: J on all other bands, without the L-net 
the figure may rise to as high as 3 : I o n some bands. 

References 
(lj Radio Co1111111micatio11 Handbook. 4th edition, p 10.33. 
(2] R11dio Co1111111111ic:ation Handbook, 4th edi tion. p 10.42. 

" I can't give you an 5-meter reading, but you're well over the 
nine" 
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A 24-hour digital clock 
by R. WILSON, G3TBS* 

A 24-HOUR digital clock using four Nixie tube digital 
read-out displays and operating from the domestic 230V 

50Hz mains was successfully constructed by the author. The 
only major components used, apart from a mains transformer 
and a power pack, comprised three transistors and 13 low­
cosl integrated circuits (for gates, counter dividers and 
decoders) obtained from Bi-Pak of Ware. lo the circuit 
description the logical level 0 is approximately O·SV and 
the logic level I is a minimum of2·4V. 

The principle of operation is to use the 50Hz sine wave 
of the 230V ac mains and feed it via a stepdown transformer 
(to reduce the amplitude safely to a suitable level) to drive a 
squarer circuit comprising transistors TRI and TR2 (Fig I), 
forming an overdriven type of amplifier circui t. The output 
of this circuit consists of square waves with fas! rise and fall 
times. 

The traili11g negative-going edge of the output square 
waveform operates the first of two divide-by-JO integrated 
circuits, ICJ , the output from which drives the second 
divide-by- JO circuit, 1C2. The output of lC2 drives IC3, a 
divide-by-5 circuit, and the output of 1C3 drives IC4 which 
is a divide-by-6 circuit. lt may be seen that the overall 
division ratio of the four stages is 10 by JO by 5 by 6, so that 
for every 3,000 trigger pulses (each representing one cycle 
of the mains) fed into the first divider (lCJ). one pulse is 
delivered from lC4. Thus one pulse is produced at the divider 
output per minute (ie lppm). A 0·4s pulse is taken from 
IC2 to enable the hours counter to be set rapidly in syn­
chronization with a time signal while the clock is being set. 

• 52 WcslmcaJ. Win<lsor, Berks. 

+10 

Rczsczt 

1 puls4 p¢r m lnutii 

The !ppm pulse ·c· is fed to a units and tens of minutes 
counter (lC6 and lC7 Fig 3) and also to a reset circuit 
(Fig2). 

IC6 and IC7 form a divide-by-60 counter (divide-by-10 
and divide-by-6) providing an output every 60 minutes to 
the 24-hour counter divider formed by 1C8 and IC9. The 
units and tens of minutes are decoded by gates con­
tained in IC12 and IC13. The 24-hour counter is decoded 
by gates contained in ICJO and !Cl I. The Nixie tubes are 
driven by the outputs from the gates as shown in Fig 3. 

As soon as 1C8 and IC9 reach the 24 counted state, the 
hours counters are reset to 00. The minutes counters IC6 
and LC7 reset to 00 on reaching the 60 counted state. 

Gating and reset, Fig 2 
This is a simplified circuit of the gating counting and reset 
of Fig I. The I. pulse per minute output is taken to the input 
of IC6, which divides by 10, after which output D goes to 
logic ·o· generating a negative-going pulse which is then 
transferred to the input of IC7. When outputs C and Bare at 
logic' 1' (ie at a count state of 60) both inputs to 1C5c will go 
to logic '1' and the output will go to logic '0' . This generates 
a negative-going pulse which is transferred to the input of 
ICS. At the same time the input to LC5d goes to logic 'O' and 
the output goes to logic • 1 •. This combined act ion operates 
the reset inputs of IC6 and IC7 to' l' and therefore a pulse is 
transferred on the hour and the minutes are reset to 'O'. 

IC8 will count hours and when output D goes to logic 'O 
the negative pulse is transferred to lC9 to count tens o . 
hours. However, when output C of lC8 and output B o. 

+10 +5 +6 

Fig 1. One pulse per minute from SOHz 
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C 8 0 A 

4 

+5V 

R5 
1k 

ca 0 A c a 

10 
6 0 

11 

+5V 

A C B A 

10 

6 

$1 ~ s 
+5V 

S3a NORMAL R6 
1k 

\_} __________ \ $£1 

1 pulsti pr:r :n!n utc 
c 

Sot hou~s 
A 

Rosol 
>--B 

Fig 2. Gating and reset 

IC9 are both at logic 'I' (see Fig 6) the inputs to IC5a are at 
logic • J' and its o utput is at logic ·o·. The input to LC5b, 
the refore, is al logic 'ff a nd the output at logic• r resetting 
IC8 and lC9 to 00 ho urs. All hours and minutes a re then at 
0000. 

The operation of the reset facility, which allows the clock 
to be set up to a suitable time signal is shown in simplified 
form in Fig 2. The procedure is as follows: first set the 

I 
I hr 

1

7 6 5 .. 'J 2 1 
rC9 

SN7490 
8 9 10 H 12 13 t4 

H-

I 

I r 

1
7654J~ 1~~ ICO 

SN7490 
89 1011 t2 13 t4 

I -1-

hours to 00 by operating S2. This puts the input to lC5b 
at 0 state ;ind the output at I state which resets I C8 and IC9 
bolh to 0. Reset the minutes to 00 by o perating S3; this 
puts the input to l C5d a t 'O' state and the output at J state 
which resets IC6 and IC7 bo th to 0. Section b of S3 simul­
taneously sets the I ppm counter (!Cs I, 2, 3 and 4) to 0. 

The clock is now ready for synchronization with a time 
signal. Set the hours as required by placing S3 in the NORMAL 

l l t sv 

hr I r 
1765432 '.1 I' ... ,. :~ IC7 IC6 

SN7490 SN7490 
B Q 10 11 t2 13 1.i 8 9 K) It 12 IJ 14 

I ~ oul:1.tt po-rmlnut• c -I s.Et HOURS 
t S4t hOurS 

I 
a76 5 ..sJ 2 1 

1c10 
SN7d41AN 

o 10 11 n~ 1J '"' 15 16 

I 
876543?1~1 IC 11 

SN7441AN 
9 10 11 l;t 1'.J l 4 tS 16 

I I 1 y_._ 
L-~+-+--o-+~1--~ 

+ ~,, 
1~+-111-.... 1+-+11--I-+' Ir 
011 2 314151617181 9 1 
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5 N 7441AN 

9 I01112 1l l4 1S 16 
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SN7441AN 
91011l21J14 1516 
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1011 12 ll4t l 5lfil718 1Sll 
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- 11< ~~~ s.:! 11< ~lD rCORMAl 
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Fig 3. Main counter, 0000-2400 hours 
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position and press SI to s1·:T. This nllows the 0·4s pulse from 
IC2 to set the hours counter rnpidly by feeding the pulses 
into IC8. Release SI when the Nixie read-outs reach the 
hour readings required. 

When the time signal is heard, switch SJ to SET and then 
back to NORMAi.. 10 start the clock in synchronization with 
the commencement of 1he hour. 

Power pack 
The circuit used is shown :11 Fig 4. :ind consists of a mains 
transformer with fused and switched primary. The secondary 
windings provide 6·3V ac to drive the squarer TRI and TR2. 
a 150-0-150V output operating a full-wave rectifier giving a 
+ 20ov de supply to the Nixie tubes. and a 12-0-12V output 
winding operating a full-wave rectifier giving a final stabilized 
+ 5V de output to operacc the 1cs. This is nominal output. 
the limits are +4·75 to + 5·25V de for correct operation of 
the ICS. 

V JA_ -~] 2~1 · 
E°""l 54 

.,. i 
I 

N~ 

01,2 1N4()()1 
03,4 •. OA211 

150V 

0 .,. 

C4 
100 
15V 

R9 
100k 

150V +200V '""'-'=--.i ...... ...._~__,...._~~~~ ...... -01omA 

Fig 4. Suitabte: power supply 

OUTPUT SN7441AN 0 1 2 3 4 5 6 7 6 9 

'NIXIE' TUBE PIN NO 10 12 1 2 3 4 5 7 8 9 11 

Fig 5. 

General notes 

22k R10.11, 
12,13 

+200\1 

The numbers shown in the ic outline diagrams are pin 
numbers of the terminals. Jn Fig 5 the correct connections 
between the SN7441AN decoders and Nixie tubes base 
pins are shown for the Burroughs B59956. 

To check the one-pulse-per-minute divider, isolate the 
lead to pin 14 of ICI , make a new connection to the collector 
of TR2 and apply the output pulses to the input of IC2 
(Fig I) and check the time taken for the Nixie tube minutes 
units read-out to change (using a watch or stopwatch). 
Connecting the pulse to the input of JCI should result in a 
6s interval. Knowing thus that IC2, JC3 and IC4 are operat· 
ing correctly, any incorrect solution is attributed to ICI. 
Connection to the output of IC2 should change the minute 
unit at 0·6s intervals, this confirming correct operation of 
IC3 and IC4. Application 10 the output of JC3 should give a 
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fast (about eight times a second) change, which will enable 
testing without the need for an oscilloscope. 

SI and S2 in Fig 3 arc biased push-switches, SJ and S4 
in Fig 4 are double-pole toggle switches. 

COUN I 
OU I PUT 
~ 

0 c B A 

0 0 0 0- 0 
1 0 0 0 1 

2 0 0 1 0 

3 0 0 1 1 

4 0 1 0 0 
5 0 1 0 I 

6 0 1 1 0 
7 __Q_ 1 1 1 

'II --!.... ,_!L .JL _Q_ 
!I 1 0 0 1 

Fig 8. SN7490 Logic table 

C B OV 0 A IN 

8 9 10 11 12 13 14 

I~ 
8 9 10 11 12 13 14 

8 7 6 5 4 3 2 1 

2 c e+sv o A 9 a 

3 7 6 ov 4 5 1 0 

9 10 11 12 13 14 15 16 
Vi<iw<id from top 

SN7490 

SN7400 

SN7441AN 

Fig 7. T op view of le connections 

cr;1~:'}'".w "" "" 
R5 1kCl 
R6 1k'Cl 
R7 1k0 

C1 10011-F 
C2 10011-F 
C31,000µF 

IC1,2,3,6, 7,8,9 
IC4 
ICS 
IC10, 11, 12, 13 

SN7490 
SN7492 
SN7400 
SN7441AN 

Z1 5·6V ± 5 per cenUOOm W 
01,2 IN4001 

TR1,2 2N706 

S1,S2 SPCO biased 

Nixie tubes-Burroughs 859956 
Suitable sockets-DTV Ltd 

RB 3300 
R9 100k0 
R10 22k0 
R11 22k0 
R12 22k0 
R13 22kCl 

C4 100µ F 
CS 16µF 

03,4 

TRS 

53,$4 

OA211 

2N3055 

DPCO 
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The G3MHQ 

"allsorter" tester 

TRlS project started as a quest to build an instrument 
for reading insulation resistance, using only a low voltage 

supply; and to test such items as low vollage capacitors etc 
without fea r of breaking down the insulation. A range of 
about I to JOMn was required. The tester ended up as an 
insulation tester, cum field strength indicator, high-resistance 
voltmeter, resonance indicator, modulation monitor, signal 
generator, crystal activity tester, capacitor tester and 
hetrodyne monitor. 

Construction 
Each separate circuit is buill on a standard tag strip and is 
tested before proceeding to the next stage. 

Fig I shows the circuit of the insulation tester and J1igh­
resistance meter (Stage 1). This stage should be bolted to the 
metal front panel to complete the circuit between the eartl1 
tags, but if an insulated front panel is used all earth tags 
must be connected together. TRI and TR2, selected for high 
current gain, are arranged as a Darlington pair having a 
very high input impedance. R2 biases TRJ to current cut-off 
point, and TRI prevents TR2 from conducting. When a test 
resistor is inserted between points X and Y, the cut-off 
bias is reduced by the ratio of the test resistance plus RI in 
series to R2. Rl is necessary to prevent excessive base current 
nowing when the test points are short-circuited. 

To lest Stage I, short-circuit the test points X and Y, and 
adjust RV! to just fu ll-scale deflection. Remove short­
circuit and test with a known 1 Mn resistor across the test 
points, when nearly full-scale deflection should be achieved. 
A IOMn resistor will indicate about IOOmA deflection. As 
tile scale is not linear near the lower end, due to the tran­
sistors' characteristics when biased to cut-off, the scale is 
best calibrated by trying known resistors of values between 
I MO and 30MO and noting the deflection. 

This circuit will also function as a very sensitive voltmeter 
for acor de, the voltage being applied between points Y and 
Z; negative to Y and positive to Z for de. Tl has a deflection 
sensitivity of approximately 400,ooOn/V, and full-scale 
deflection is about 5V. By adding extra resistance in series 
with RI the voltage range can be increased: a total resistance 
(including RI) of 20Mn will give a SOY range, and 200M!l 
a SOOV range. These scales are also non-linear and 
should be calibrated against known voltages. 

Stage 2 (Fig 2) consists of a pair of OA81 crystal diodes 
arranged as a voltage doubler and connected to point "B" 
on the switch. rnput from the aerial is connected via a 
capacitor to the junction of the diodes, and the signal 
produces a negative voltage proportional to the received 

•p4 Lee Road. Grccnrord. Middtese•. 
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by E. W. HOLT. G3MHQ* 

signal to the base of TR.I. The instrument now becomes an 
untuned but fairly sensitive field-strength meter. RF can 
either be picked up via a short aerial, or by a coaxial cable 
and a wire loop. 

Stage 3 (Fig 3) is a switchable crystal oscillator and 
buffer amplifier. Various crystal oscillators were tried, as it 
was hoped 10 obtain oscillators that would function on all 
frequencies from JOOkHz to about JOM.Hz. However, a 
C-Ompromisc was necessary when it was found that the com­
ponents required for If would not work at hf, and vice versa. 
HF was chosen, as most crystals in the junk box were hf 
types. 

This circuit oscillates quite happily from about 800kHz 
to JOMHz. Overtone crystals can be tested on their funda­
mental frequencies. The crystal holders for the various types 

~---------<,._ _____ ..... -0_5y 

x 
MEGOHMS TEST 

Z 5V Y 

A 

B 

R1 
2M 

(a) To R6 

(b) 

xo------­
MEGOHMS 

TEST 
y 

To R6 -6V 

I 
• ca 
'T' 1~~ 
I 
& 

R5 Phones 
220 9z 

TR1 TR2 

Fig 1. Indicator unit 
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R4 
6·8k 

257 



R6 To'B' 
100k on Sl 

06 
0A81 

Aftr1al Cl 
100p 

(a) 
OS 
OAS! 

To 'B' 
on SI 

(b) 

Fig'.2. RF unit 

of crystals to be tested are all wired in parallel and fitted 
on the front panel. The reference crystals for calibrating 
arc mounted inside the instrument and can be switched in as 
required. Switch S2 can have as many positions as the avail­
able internal crystals, or all crystals can be plugged in 
externally if desired, the switch being bypassed by connecting 
the base lead of TR4 directly to the external crystal sockets. 
In the o riginal model, internal crystals of I MHz, 3·5MHz, 
SMHz and IOMJiz were included, mainly because they were 
available and were useful marker frequencies. 

With Stage 3 completed, the tester can now be used as a 
crystal-controlled signal generator; the output level being 
controlled by R Y2, the attenuator, and registered on the 
meter. Crystals can be tested in the appropriate external 
socket, the meter deflection indicating their activity. 

As a bonus it was discovered that if the tester is linked by 
a coaxial cable and looped to a tuned circuit, a sharp indica­
tion of resonance can be observed on the meter wben the 
circuit is tuned to the crystal frequency. 

TRJ 
AF117 

C2 To oxtornal 
300p crystal SOCk•ts 

R6 

100k 

C7 
0°01 

(a) 

To aerial 
soc:k•t 

TR3 
AF117 

To aorial soc:kol 

(b) 

To oxtornal 
crystal sockots 

RFC 

C7 
0.01 
RIO 
2·2k 

Fig 3. Crystal oscillator and buffer amplifier 
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Fig 4. Complete circuit 
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Rll 
1A T1 51 

{] r1-6V"',"'w,._. _ _. 

S3 
1000 
EV 

Fig 5. Mains power unit 

Small capacitors of about JO to 500pF can be tested by 
adjusring RV2 to just full-scale deflection and connecting 
the capacitor across the aerial socket. The meter will dip 
relative to the ratio of the value of the capacitor under test 
to that of CJ. The scale can be calibrated by observing the 
deflection for capacitor values between JO and 500pF. 
The J MHz crystal is used for this test. Small capacitors can 
be checked without removal from circuit by using a length of 
coaxial cable to connect them to the aerial socket, after 
balancing out the capacitance of the cable by adjusting RV2 
to full scale deflection. 

By connecting an electrolytic capacitor, CS, and a pair of 
high-resistance phones between rhe collector of TR2 and 
earth, the instrument becomes a modulation monitor and 
hetrodyne monitor. A sample of the transmitter output is 
picked up via a short aerial, or coaxial cable and loop, and 
the signal is detected by D6 and DS, the audio signal being 
amplified by TRl and TR2. The meter will register the 
increase in signal strength as the modulation percentage 
increases. By switching on the crystal oscillator a betrodyne 
note will be heard as the transmitter frequency approaches 
that of the crystal. If harmonics of the crystal a re to be used, 
ex.tra af amplification may be required. 

Stage 1 Stage J 

8 0 8 
r-------, = 
I : Internal 

Stage 2 

: External I crystals @Aerial 
1 crystal : 
I sockets 1 
I I 
I I 
L-------.J 

8 
Batt<Zry 

8 or pow<Zr 
uni t 

0 0 0 0 
x y z Phones 

Fig 6. Proposed layout 
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To obtain the best hetrodyne note, only a small amount 
of rf from the transm.iuer and crystal oscillator is required. 
Too much signal from either source will over-bias TRI. The 
best note was found when the meter was reading IOOµA. 
The crystal output is controlled by RV2. 

There arc many other possible uses for this little unit, 
such as a tuning indicator, or "S" meter, by feeding the Lr. 
of the receiver into the aerial socket and calibrating the 
meter in "S" points. I t could also be used as an output meter 
by connecting Y and Z across the speech winding of the loud­
speaker and calibrating the meter in watts-(V2/ r) where r 
is the dynamic resistance of the speaker. 

Power supply 
The unit can be powered from a 6V battery or from a 
suitably stabilized mains unit. If operated from a battery, S3 
will have to be connected in series with the negative battery 
lead. A small J6V transformer was used in the original model 
but a J2V transformer would work equally as well by reduc­
ing the value of Rl2 to about J son. The output is stabilized 
to 6·2SV by the zener diode (VR625), and sufficient current 
is available to operate other equipment from the same power 
unit if required. 

Fig 4 shows the complete circuit; Fig 5 the mains 
power unit. 

Components list 
R1 2MO 
R2 1MO 
R3 2k0 
R4 6·Sk0 
RS 2200 
R6 100k0 
R7 220k0 
RS 220k0 
R9 1000 
R10 2·2k0 
R11 5101W 
R12 2ooosw 
RV1 10kOllnear 
RV2 SkO Unear 
Tl see text 

Ct 100pF 
C2 300pF 
C3 100pF 
C4 S2pF 
CS 160pF 
C6 47pF 
C7 0·01µF 
CS 25µF12V 
C9 0·25µF 250V 
C10 1,000µF2SV 
01, 02, 03, 04 XU604 
05, 060AS1 
TR1 OC42 
TR2 OCStO 
TR3, TR4 AF117 

BOOK REVIEW 

Dictionary of Teleco1111111111icatio11s. 199 pages. Author: Dr 
R. A. Bones. Published by the Butterworth G roup. Price 
£2.25. 

The author, who is a member of the STC technical d irec­
torate, has included in this dictionary a wide range of defini­
tions, including many based on British Standards. There are 
several useful appendices containing explanations of symbols. 
A book of thls size cannot be exhaustive and it is not difficult 
to note omissions. However, the dictionary should be or 
value to all whose interest or occupation is connected with 
telecommunications. 
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TECHNICAL TOPICS ______ _ 

monthly feature by PAT HAWKER, G3VA 

SEMlCONDUCTOR in1cgra1ed dn:uils arc 1urning up 
increasingly in ama1eur designs and as a lalking poinl­

though we recognize that a few people still have some 
reservations about the role these ingenious packaged 
circuits should play in amateur cons1ruction. But to most 
of us tbey represent a useful method of casing the construc­
tion of the rela1ively sophisticated equipment that is called 
for in the 'seventies. Incidentally, a recent definition of 
"sophisticated" as applied to electronic equipment is that 
this usually means that the write r does no t really understand 
how it a ll works and hopes no one will ask awkward 
questions. 

Using ICS 
But if we are to get used to these devices we must be aware 
that, as with all semiconductors, some simple precautions in 
handling and usage are advisable. For example, the following 
recommendations stem from an article by K. C. Griffith, 
ZL2BGP, (Break-/11, June 1970) on the construction of a 
useful-looking digital frequency counter- the type of 
equipment which, with decade counter JCS now available at 
reasonable prices, is becoming of real practical interest to 
amateur constructors. 

ZL2BGP points out that it should always be remembered, 
despite the deceptive appearance to the contrary, tha t res 
are extremely complex devices. They can very easily be 
damaged if manufacturers ratings are exceeded or recom­
mendation~ ignored. He quotes a typical decoder/driver 
unit of the type used in frequency counters as containing. say, 
30 transistors, 10 zcncr diodes and 21 resistors plus all 
interconnections. Once functioning in an equipment, 
experience so far suggests that res are generally more 
reliable than the equivalent number of discrete components, 
but it should always be noted tha t careful handling is 
required in the assembly and testing of equipment containing 
them. 

He provides a number of recommendations having parti­
cular reference to digital types of equipment : 

( I) Do not use excessive soldering heat, and make sure 
that the tip of the soldering iron is not carrying any signi-
1icant (mains leakage) potential lo earth; miniature irons arc 
likely to prove the least dangerous. 

(2) Check and recheck the completed circuits several 
times before applying any voltages-you may not get a sec­
ond chance since " Jes can easily be destroyed in a sudden, 
silent, costly split second" (this reminds me of the disastrous 
moment when, as a newcomer, I connected the ht battery 
across the filament of one or the old 2V battery valves just 
purchased at the then princely figure of 5s 6d- so the need 
for wiring checks is nothing new!). 
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(.1) Keep 1cs away from strong rf fields. 
(4) l f sine waves are fed into a decade counter type it:, the 

negative-going portions of the signal usually have to be 
suppressed, and in some cases (eg Fairchild CuL9958) the 
positive half must be shaped into a pulse. 

(5) Note maximum and minimum operating temperatures 
(some linear devices come much cheaper for those willing 
to accept limited temperature ranges- fortunately the 
limitation is more on low temperatures than normal room 
temperatures). 

(6) Supply voltages should be kept within ± 10 per cent. 
Any significant hum on the supply line is liable to present 
problems (on a counter it may give spurious counts). 

A special problem arises where, for example, JCS are lo be 
used in connection with indicator (Nixie-type) tubes. 
ZL2BGP says: ''Never switch on a decoder/driver ic until 
a ll its outputs arc fully wired to the N ixie tube. Always 
switch the low tension to the ic and ht to the Nixie tube 
simultaneously; if low tension is applied to the decoder/ 
driver without ht being supplied to the tube it can destroy 
the ic. On no account try switching off the Nixie display by 
simply turning off the ht and never unplug a Nixie tube 
while the counter is switched on:· 

When dealing wi th equipment conta ining one or more 
res which has worked satisfactorily in the past but develops 
a fault , the problem arises of how to check the tcs. In some 
cases this may call for oscilloscope techniques to examine 
the waveforms at various points, but often simple voltage 
checks arc sufficient to pinpoint the trouble. The most 
likely cause of malfunction in an ic is that some external 
component has developed a fault which has resulted in 
excessive potentials across one or more sections of the ic. 
Fault tracing is greatly facilitated by having a note of the 
correct operating potentials measured a t the ic connections 
while the equipment is working. As with a ll semiconduc1or 
equipmenl, il is important not to introduce faults during 
service checks, for example by shorting across blocking 
capacitors with meter probes, or by leakage potentials on 
soldering irons or any other tools or probes; we have already 
referred to this problem. 

In case all th is sounds too off-putting, it is well to remem­
ber that the use of 1cs can provide extra faci lities in a manner 
unrivalled in simplicity by any other approach. For example, 
the by-no-means-expensive decade divider digital ic can 
readily be incorporated in a I MHz crystal calibrator to 
provide IOOkHz pips, and, if two are used, to give also !Ok Hz 
pips without the need for any additional components. Fig I 
shows the key parts of a crysta l calibrator of this type from a 
circuit given by G len Benskin in QST December J970. The 
BSX20 would prob:ibly provide a suitable European type 
for the driver trnnsistor. It is also worth noting that the 
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SN7490N divider ic can alsu be used as ei ther a ' 'divide by 
two" or a "divide by live" unit so that o ther useful frequen­
cies can be obtained; tho ugh for British applications J MHz, 
IOOkH z and IOkHz are probably the most useful. A more 
e laborate calibrator using this type of ic was described by 
D. A. Holling.5bce, G3TDT, in Racliu Co1111111111i<'atio11 
August 1970. 

Load-sharing in linear amplifiers 
In IT (July 1969) and 1IRTJ (pages 130-131), \IC noted 
WI CER 's suggestions on providing separate adjustment 
of the operating point when two or more valves are used 
in parallel in linear amplifiers. This overcomes the problem 
which can arise when replacing valves without going 10 the 
t rouble or expense or carefully matching the valves. T his 
applies particularly to the many current lincars based on the 
popular ·•sweep·· (television lino.:-output) valves. 

This question is funher considered by G. T. Hudson, 
ZLI A FO, (Bre(lk-111, September 1970) who presents a 
series of measmements taken on an amplifier using two 
6JE6A valves. He shows convincin~y that, with some 
samples, the two valves provide very different shares o f the 
to ta l o utput unless separnte adjust men I is incorporated: 
for example a to tal cathode current o f' 255mA may be 
split into 105mA and 150mA. Considerable improvement 
can be elTectcd simply by adjusting the q uiescent o r resting 
currents of the valves, tho ugh for most accurate load sharing 
ii is belier 10 adjust for balance a t full output even though 
this may mean some unbalance al resting currems. He sums 
up his work as: " It would appear that where matched tubes 
arc avail;1blc, and are working well within their ratings, 
separate bias voltages are not necessary. Jf,on the other hand, 
the dynamic characte ristics arc dilTerent, and in addition 
the tubes arc required 10 work hard, some rorm of balancing 
will result in belier efficiency and longer tube life." Fig 2 
shows the adj ustments now inco rporated in his amplifier. 

It may be worth drawing a11enlion 10 a fairly recent 
American sweep tube, the type 6LF6. T his is the most power· 
ful of this genre a nd a single valve amplifier can provide 
J 75W p.e.p. for ssb and I 75W cw. With a maximum anode 
dissipation or 40W, it can handle a temporary 200W. 
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Fig 1. U se of decade dividers 
to provide 100kH z and 10kHz 
marker pips in conjunction 
with a 1 MHz oscillator. A 7·5V 
zener (not normally conduct· 
Ing) is connected across the 
SV supply line to protect the 
integrated circuits. Shielded 
wire should be used between 
the switch and SN7490Ns. 
Since there i s no warm-up time, 
It Is useful to have both a 
conventional on/off switch and 
a push button for making quick 

c hecks 

Diode can help " linear" reliability 
Barry Priestley. G3JGO, has recently drawn altention to a 
circui t dodge described in the book SSB Principles & Circuits 
by Pappcnfus, Bruene a nd Schocnike (McGraw Hi.II, 1964). 
T his can be useful in safegua rding and extending valve life 
in linear amplifiers having substantial de resistance between 
grid a nd earth (for example to facilitate the incorporation o f 
automatic level control). The amplifier in the book uses the 
high power 4CXJOOOA but there seems no reason why the 
idea should no t be applied to o ther lower power valves; for 
insta nce G3JGO points out that the de resistance with a 
6146 should be limited 10 under 30,0000. The following are 
the relevant passages from the book : 

·•some 4CX IOOOA tubes exhibit a sl ight negative grid 
current due 10 grid emission. It increases with the amount 
of plate current nowing. I f there is a high value o f de resist· 
ance in the grid current path, such as 40,0000, a runaway 
condition may develop. The flow of nega tive grid current 
thro ugh the grid-circuit resistance develops a positive grid 
voltage. This incrc(lses plate current , leading lo the runaway 
condition ... this tu be characterist ic seems 10 increase with 
age. One solution is to provide a low de resistance (less than 
20000) in the grid-current path, including the bias supply. 
Jn this amplifier, which generates the ale voltage from small 
positive grid-c urrent peaks, it is necessary to have a fai rly 
high impedance in series with the grid so enough ale voltage 
can be developed from a small amount of grid current. The 
requirement. of low Tesistancc for negative grid current and 
high impeda nce fo r positive grid current is satisfied by using 
a small semiconductor diode across the circuit ... cw and 
rm transmitters using this tube have a diode across a high 
value of grid leak resistance, so the IUbe operates just into 
the verge of grid current but is protected from runaway due 
to small negative cu rrems which may exist under certain 
conditions during keying or turning on . ... " 

Ferrite rf level control 
There are a number or applicatio ns in communications 
equipment for rf level controls which can provide a con· 
tinuously variable o utput level with a bsence of wavefo rm 
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Fig 3. Cachia rf level control using two toroidal ferrite cores 

distortion- as we have noted in recent months in discussing 
diode and fct attenuators. A rather different type of control 
has been developed in Australia by Laurence Cachia 
(patented by Philips Industries); it was described in Elec­
tro11ic £11gi11eeri11g (October J 970) and is sometimes termed a 
Cachia control. This technique is claimed to provide high 
level control variable over 50dB with a frequency response 
of more than two octaves. Control is effected by a variable 
resistor which can be located remote from the unit. 

The system is shown in Fig 3 and the method of operation 
was explained in Electro11ic E11gi11eeri11g as follows: 

Two windings, a primary and a secondary, are wound oo 
two separate toroidal ferrite cores. A tertiary winding in the 
form of a short-circuited turn through both cores effectively 
couples primary and secondary windings (ie as io two tuned 
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Fig 2. ZL1AFO linear amplifier 
Incorporating separate bias 
adjustment. Meters: M1 and 
M2 250mA fad; M3 50mA; M4 
5mA (optional In one g rid). 
Neutralizing c:apac:ltor consists 
of two aluminium plates 21n In 
diameter with top plate adjust-

able 

circuits coupled by a link). A fourth winding, again through 
both cores but in the reverse direction to the tertiary winding, 
forms the control winding. 

When an rf voltage is applied to the primary with the 
control winding virtually open-circuited, there is a maximum 
degree of coupling between primary and secondary; but as 
the resistance is decreased the current induced in tho control 
winding by the primary opposes the coupling through the 
s ingle-tum link. A variable resistor across the level control 
winding thus provides a means of adjusting the output level 
from the secondary winding; this resistor is connected across 
the control winding via a length of coaxial cable. 

Several possible variations are discussed in tile original 
article, including the possibility of putting the primary and 
secondary windings on the same toroidal core in diametrically 
opposite positions with two control windings connected in 
series wound between primary and secondary windings. It is 
also noted that if de is passed through the control winding the 
permeability of the core is reduced so that coupling between 
the primary and secondary can be further reduced. A third 
possibility is to omit the single-tum link and then govern the 
coupling by a resistor in the tertiary winding. 

This interesting looking technique was brought to my 
notice by D . W. Wright, G3UUY, who suggests that one 
possible application might be as a receiver attenuator to 
reduce cross-modulation from strong signals. However, he 
has asked me to make it clear that his only connection with 
this device was in spotting the description in Electro11ic 
E11gi11eeri11g. 
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9MHz bilateral amplifier 
The development of transceivers has brought about the need 
for bilateral amplifiers in which the input and output 
circuits of an amplifier can be easily interchanged. Trevor 
Wiltshire, GSAKA, has drawn a ttention to an amplifier 
of this type in a summary of fet applications ("RF fct data 
packet", Siliconix Ltd, Station Approach, Cherry Tree 
Rise, Buckhurst Hill , Essex, OJ -504 9123). The circuit dia­
gram is reproduced in Fig 4. Signal amplification may be 
switched from forward (ie left to right) to reverse (right to 
left) by means of extremely simple switching. The isolation 
is stated to be greater than 40dB from input to output in 
either direction. Among the other useful circuits included 
in the Siliconix notes are several relating to the use of FETS 

at up to 450MHz; including a common-source amplifier, 
common-gate amplifier and common-source mixer. 

Low-angle operation 
From time to time we have referred in TT and ART to the 
growing appreciation in recent years that useful hf communi­
cation modes exist which can be utilized by stations able to 
transmit and receive at extremely low angles to the horizon. 
These ionospheric propagation modes are often additional 
to the conventional s ingle- and multi-hop modes which have 
for so long been used to good effect on hf. 1t seems an appro­
priate time to tie together some of the ideas which a re now 
becoming established. 

I. The bulk of wanted long-distance signals a rrive at 
angles below 10° with a median value of around 7-8°. There 
is some variation of the angle with season. 

2. Aerials which are effective at angles below 5° (and 
pre ferably below 2·5°) allow difficult dx pa ths to be main­
tained even during severe fade-out conditions (for example 
on the unre.liable North Atlantic path). 

3. Aerials which are effective at extremely low angles 
allow contacts to be made at times when, for those with 
more conventional aerials, the band has either not yet opened 
or has closed for the night. Such extended times of "open­
ings" appear to be progressively more important on the 
lower frequency bands such as 3·5 and 7MHz and rather less 
significant on 21 and 28MHz (although the work on Oscar-5 
shows that even on 28MHz it can be considerable). 

Voo 

If we accept these sta tements (and they arc all based on 
solid experimental evidence in the literature), then we should 
be considering how amateurs can best exploit this new know­
ledge. Ra ther understandably, th::: commercial point-to-point 
people, although increasingly recognizing the validity of 
these low-angle modes, tend to bereluctant to do anything 
very much about them, mainly on economic grounds (the 
cost of putting rhombics up a lot higher is not insignificant) 
but a lso because the alternative lntelsat space communica­
tions systems a re confidently expected to take over more and 
more of the long-haul traffic in the coming decade. 

How thr.n can radia tion and reception angles be forced 
down ? 

(a) By the use of beam aerials: the vertic:tl radiation 
pattern of Yagi and quad aeria ls, for example, is concen­
trated in the vertical plane to much the same exten t as in the 
horizontal plane (although the full benefit may be lost due to 
ground interference). 
(b) By increasing the height of any horizontally-polarized 
aerial (but only a lucky few amateurs can reach the sort o r 
heights which are really called for). 
(c) By making use of the theoretical low angle of radiation of 
vertically polarized aerials and preferably by enhancing 1his 
by using array techniques (Dr John Kraus of W8JK fame 
recently described a versatile five-band vertically polarized 
rotary array- QST, July .1970-wilh 24ft elements and pro­
viding 3-4dB gain at 7MHz to 7·6dB at 28MHz.) 
(d) By utilizing the benefits o f real or induced good ground 
conduct ivi ty, remembering that ground conduc1ivi1y right 
out to about 100,\ in the target direction affects radiation 
angle. 
(e) By utilizing ground slope towards the target arr.a (see 
G6XN's article in Wireless World, (April 1970). 
(/)By noting that very low take-off angles a re more likely 
to be achieved from a very high site than a low one (one 
thinks of the good signals put out by stations in Nairobi 
and Asmara). An exception is the seaside site which can 
make use of nature's best ground-plane-the sea. 

An interc.sting feature of t11is list is that it throws open 
again the old controversy of horizontal versus vertical 
polarization for hf aerials. This can be further complicated 
by our recent suggestion (TT, March) that polarization 
coupling losses may occur even on ionospheric communica­
tion, so that some of the benefils of using vertical polariza­
tion could be lost if the vast majority of stations use 
ho rizontal polarization. 

500p 
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Fig 4. 9MHz bilateral amplifier 
in which action of the switch is 
to change signal amplification 
from forward (left to right) to 
reverse (right to left). RFC1 , 2 
100µH (Delevan type 1537-76) : 
T1, 2 Formvar, closewound on 
iin Cambion type 10-3615-2-02 
former with primary 53 turns 
tapped 8 turns from bottom ; 

secondary 4 turns 
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Fig 5 indicates the theoretical verlical radiation patterns 
of a number of vertical aerials, and this highlights the use­
fulness of the l.X aerial. Some years ago George Barrett, 
G8IP, ZC4IP etc, pointed out the value of vertical radiators 
110° and 220° in length (in which 360° represents the 
physical wavelength of 984/f feel). He also gave what we 
believe is a most valuable hint: in designing hf vertical 
aerials a lot of valuable information can be gleaned from 
standard engineering texts (such as Laporte) on broadcast­
type medium-wave aerials. It must be remembered that mf 
broadcast engineers regard any radiation above about 3° 
as useless for ground-wave service and make considerable 
use of T aerials and elevated feed aerials to increase ground­
wave coverage. Unfortunately it seems a common fallacy 
to divide aerials quite arbitrarily into those suitable for mf, 
hf or vhf. Recent use of a T aerial not more than about 
20ft high (see TT, July 1970) on 7MHz as well as on 14MHz 
has convinced me that such aerials have at least some 
application on hf. 

0 100 200 300 400 
RELATIVE FIELD STRENGTH 

Fig 5. Theoretical vertical radiation patterns of vertical aerials 
of varying length indicating how, for base-fed systems, the 
0·6251. aerial gives maximum low angle radiation. For some 

elevated-feed patterns see ART2 or 3 

In general we are coming to believe that many of the old 
arguments against vertical polarization were based, under­
standably enough, on the idea that the aerial which lays 
down the strongest dx signal under normal conditions is 
necessarily the best. A better yardst ick would be the time 
during which it can maintain a difficult circuit, and we shall 
be discussing techniques for measuring aerial gain and 
perfom1ance down to small fractions of a decibel later. 
Meanwhile, we would suggest that for amateur operation 
there is a great deal to be said for using vertical (or mixed) 
polarization on 1·8, 3·5 and 7MHz if the aim is dx; on 
14MHz there is probably not a lot in it, unless you only 
have low supports (under, say, 30ft) in which case the choice 
should again go to the vertical ; on 21 and 28MHz a hori­
zontally polarized beam is probably the most sensible choice, 
though vertical radiators can be very effective. 

For horizontal polarization do not be misled by the 
fallacy that some types of arrays, for example the quad, 
perform so well at low heights that it is not worth worrying 
about extra height. Ao attempt to assess the effect of height 
on practical dx performance was reported recently in QST 
by Wayne Overbeck, K6YNB, who compared results from a 
quad at 72ft with one at 34ft; "every single dx station 
reported a substantially better signal from the high quad 
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than the low one". On 14MHz dx contacts, the mean advan­
tage was as much as 2·1 S units. Only a small percentage of 
us can hope to get 14MHz aeria ls up more than a wavelength, 
and this is perhaps the main reason for the renewed interest 
recently in vertically polarized aerials. 

The use of a number of monopole venical aerials to fo rm 
arrays has been mentioned o n a number of occasions (for 
example, the electronically switched system described in 
IT, September 1970). Almost all systems of this type have 
been based on the use of quarter-wave monopoles, but it is 
worth noting a letter from R. J. F . Guertler recently pub­
lished in Proc !REE Australia (September 1970) which starts: 
"Directional mf broadcast antenna arrays consist usually 
of two masts operating as base-driven monopoles. High 
masts. of the order of !.\, compared with short masts, give 
the advantage of increased gain and considerably reduced 
sky wave." However, he notes that the design of~,\ monopole 
arrays poses a number of problems. 

Again, one must always emphasize that with any vertical 
radiator every effort shou'ld be made to improve the earth 
system. Multiple earth stakes and/or radials (even if not 
radial in shape) are always advisable: in effect use as much 
wire and as many earthstakes as possible, connecting them 
all together electrically. And if you have the ground avai lable, 
run out some wires (which can be buried a few inches below 
the surface) as far as possible in the direction of tl1e main 
dx target. Earth mats can be formed by the technique 
shown in Fig 6 (taken from a guide to vertical aerial installa­
tion issued some years ago by Mosley Electronics) IJr'Ovided 
that a good connection, soldered or brazed, is made at each 
junction. The same booklet points out that if it is not possible 
to form the earth system centrally about the aerial, it may be 
formed off-centre. 

Sloping-V aerials 
For those with space available, long-wire V beams have 
much to commend them, although these are often overlooked 
in favour of the rhombic. There is one form of V, however, 

~-------A -------~ 

GR GR 

A 

GR'----------'--------41GR 

GR• .. Ground rod 

Fig 6. Where space is limited for full earth radials, this arrange­
ment may be used. Dimension A should be not less than one· 
half the total aerial height. Solder or braze each junction. GR 
ground rods. Preferably, earth mats and radials should extend 
as far as possible, particularly towards main target areas 
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that appears to be little known to amateurs, although a 
professional system of this type was used by Cove Radio at 
Farnborough for its share of the Arctic Trek communications 
in 1968-69. This is the sloping-V with a single aerial-support 
mast (for the ambitious a considerable number of directions 
are possible by selection of any two of a large number of 
wir.:.~ to one central mast, as at Cove). Fig 7 indicates the 
basic arrangement although for dimen.sions e tc reference 
should be made to any of the handbooks covering standard 
V beams(forexample Radio Comnumicarion Handbook). This 
particular illustration is taken from the CCIR's Handbook 
011 high-fi"eq11e11cy directio11al a111e1111ae, published by ITU, 
where it is stated: "The sloping-Y antenna has received little 
attention in comparison with that given to the rhombic 
antenna. As a receiving antenna, however, it has virtues 
which could commend it in many situations." The system. 
of cou.rse, can be used for transmitting provided that the 
terminating resistors are of appropriate rating. One wonders 
whether on vhf it would be possible to set up a Cove Radio 
system in a small space? 

Fig 7. General arrangement of sloplng-V aerial. The ends are 
connected to ground through 6000 resistors. For transmission 
these resistors should be of suitable power rating (about one 
quarter transmitter power r ating for a.m., but probably 
considerably lower rating will be satisfactory for ssb and cw). 

See also Radio Communication Handbook, page 13.61 

More fm for amateurs? 
One of the greatest engineer-inventors ever to have been 
closely associated with amateur radio was undoubtedly 
Howard Armstrong•. Jf he had not been so unfortunate in 
his long and painful patent litigation he would almost 
certainly today be recognized as the man who developed, at 
practical level, the regenerative receiver, the superhet 
receiver and the super-regenerative receiver. But at least 
he is universally honoured as the man who pioneered vhf/ 
fm broadcasting and the enormous use made today of 
frequency modulation in all forms of communications. 
While the concept of fm was known for many years before 
he built his experimental station to show how it could be 
used, all modern usage of fm can be traced back directly to 
his work. He was indeed a true colossus of radio who 
started as an enthusiastic amateur operator and who retained 
his interest in the hobby. Unfortunately his connection wilh 
amateur radio often seems to be minimized- possibly 
because he was prominent in 1he "Radio Club of America" 
which may at one time have appeared as a potential rival 

•An interesting biogrnphy is Man of /figil Fitll•lity: £tf,..i11 /Jt>wnrtl 
Arm•tro11g by Lawrence Lessing (Bttntam Books) . 
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to the ARRL. But to be fair to the League, Armstrong's 
work is featu red in 200 metres and t/011111- their own history 
of the early days of amateur radio. 

This is a rather rambling reference to a recent article in 
CQ (February 1971) by Fred Brown, W6HPH, (at present 
in England}-"An introduction to VHF-FM" which sets 
out lo survey the merits of fm for "non-FMers .. , and adv(l­
cates much greater use of narrow-band fm for vhf and uhl' 
operation. Personally, I feel that, in one or two minor 
respects, W6HPH rather overstates his case, but there seems 
no doubt whatsoever that a very strong case indeed can be 
made for more fm on the grounds of simplicity, tvi and 
suitability for transislor amplifiers. A few years ago some 
of the military tests carried out on 1he Plessey A 13 packset 
under jungle conditions showed the surprisingly good 
performance of nbfm on hf when received on a Weiss dis­
criminator (Tl', September J969). W6HPH quotes several 
investigations to support his case. In summarizing his own 
results he writes: "FM has been used at W6HPH for many 
months and much on-the-air experience gained with both 
local and dx contacts. The most significant finding is that 
anything that could previously be worked on a.m. can still 
be worked with the same power on fm. The signal has been 
slope-detected by just about every type of receiver currently 
in use, from the broadest down to ssb sharpness. I've even 
been successfully copied on an ssh transceiver which had no 
provision for a.m. reception. It is sometimes necessary to 
readjust the deviation control to suit the receiver's band­
width." 

Among a number of circuits in the CQ article is a com­
bination vxo/vfo (Fig 8) and a 455kHz fm receiving adaptor 
based on a discriminator circuit which does not require a 
special transformer and which, he says, can be aligned 
without specialized instruments "a fair job can be even done 
with nothing more than a received signal". He also states 
that the discriminator can be controlled in bandwith over a 
\vide range from broadcast fm down to nbfm standards. 
For full information on lhe adaptor and on coupling signals 
out of the main receiver, it would be better to refer to the 
original article which extends to seven pages and thus 
can only be brieHy abstracted here. ln the case of the receiving 
adaptor, W6HPH has kindly provided a couple of small 
corrections to the article as originally published. On the 
combination vxo/vfo he points out that some crystals can be 
successfully "pulled" much further than others, being usually 
a minimum for Ff243 and CRIA/AR type crystals and a 
maximum for the small HC6/U (one of which he can pull 
over more than 400kHz at 144MHz). Without the crystal 
the circuit provides sufficient stability for casual phone 
operation but is not recommended for cw or dx working. 

W6HPH gives the principle of the receiver adaptor (Fig 9) 
as follows: a 455kHz signal from the receiver's first i.f. 
stage or mixer is amplified by TR4 and delivered to the 
limiter TR5. For simplicity and broad bandwidth both of 
these stages are R-C coupled. The R-C vaJues were chosen 
for a flat frequency response in the neighbourhood of 
455kHz and a roll-off in gain above and below this frequency. 
The f.m. signal from TR5 is demodulated by the diodes 
DI and D2. The parallel tuned circuit, C3-L5, is adjusted 
to resonate at a frequency slightly above 455kHz. At reson­
ance, C3-L5 is essentially an open circuit and the signal is 
rectified almost entirely by DJ. Slightly below 455kHz 
C3-L5 becomes inductively reactive, and a1 some frequency 
will be series resonant with C4. At such a frequency a large 
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Crystal 

Audio input--------. 

I DEVIATION! 
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12V 
Zo:~r 
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25k 
2W 

0·01 

18k 

B+ to following 
stago:s 

Fig 8. Combination vxo/vfo 1111ilh fm capability for narro1111-band deviation on 144MHz and higher. L110 turns No 16 on Hin dia­
meter ceramic former spaced over Hin; L2 26 turns No 30 enam on Hn diameter slug-tuned former; L3 43 turns No 30 on 

National X R-50 former 

i.f. voltage will be developed across C4 and will be rectified 
by D2. The rectified i.f. voltage from D I is develop::d across 
JU and that from D2 across R3. These two voltages are 
equal and opposite and will cancel at exactly 455kHz. Below 
455 the voltage from D2 predominates, giving a net negative 
output at SJ ; above 455 the rectified signal from Dl pre­
clominaics, giving a positive de output. The result is a 
familiar S-sllaped discriminator curve. For good linearity, 
the discriminator must be driven from a source of correc1 
impedance. In this case 1he source is TR5, and i1s output 

240VAC Small 
ne.on 

4·7k 

impedance is increased by R.I. The value of RI has significant 
influence on the linearity of the discriminator response curve. 
An adjustable de-emphasis circuit consists of R4, C5, C6 and 
S2. The fet differential amplifier feeds a microammeter 
tuning indicator. The af amplifier is a little unusual, being 
temperature compensated by TR8-and the 2N498 will 
probably in practice usually be replaced by any silicon npn 
1ransistor of more than tW dissipation. An a.m. detector is 
included, and ii is necessary to keep the gain below the 
limiting level when receiving a.m . 

FM 51 

5·6k 

100 

...-------0+12v 

...------------0+12v 

18k 
2N498 

TR9 2k 
Primary 

TR10 15V 
Any GE PNP 

11 3fi Spo:ako:r r Powqr transistor 2N229 

+12v 

Fig 9. 455kHz fm receiving adaptor 1111hlch does not require specl~l -discrlminator transformer and offering •impte alignment 
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SW de 
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2•35W 
PEP 

Fig 10. Bloc:k diagram of SPSQQ'a l ow-power ssb t ransmitter 

Low power ssb phasing rig 
Roy Stevens, G2BVN, has passed along some interesting 
information he has received from R. Girulski, SP5QQ in 
Warsaw, one of whose main interests is low-power operation. 
He has developed a useful ssb rig which he runs at only 
2·35 walls p.e.p. but which could well provide ideas for rigs 
of higher power. The block diagram is shown in Fig 10. 
Of general interest is the lOMHz phasing-type transistorized 
exciter using a pair of diode ring double-balanced modulators: 
Fig 11 . SP5QQ admits that while this may not be the simplest 
possible circuit, the use of diode rings makes it very easy to 

Car bon 
microphone 

10n 

TG52 TG52 

43n 

10k 

220 

adjust, eliminating as it does the need for any coil adjust· 
men ts. 

The transistor types are Polish-German but there should 
be little difficulty in building a similar rig with British or 
American devices. 

Another unusual feature of SP5QQ's station is a broad­
band cage dipole. Each of the two ! A sections consists of 
eight wires which are spread out cigar-fashion by means of a 
28in dural bicycle wheel, one in each section. It is fed with a 
long length of 12n coaxial and indicates an swr of between 
l ·l and l ·3 throughout the range 10 to 20MHz. 

TG52 

~- 100 
500 

Fig 11 . S P SQQ's phasing type ssb generator using two diode ring modulators 
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FOUR METRES AND DOWN ____ _ 

monthly account of whl news compiled by .JACK HUM, G5UM* 

RSGB 17th ANNUAL 
VHF/UHF CONVENTION 

The Winning Post Hotel, Whitton, 
Twickenham, Middlesex 

SA TU RDA Y 17 APRIL 1971 

THE PROGRAMME 

1. "Amateur Microwaves Today"-a session to be 
conducted by Dr Dain Evans, G3RPE, contributor 
of the Radio Communication feature " Mlcrowaves-
1,000MHz and up". He will be assisted by Don 
Hayter, G3JHM. This will offer Invaluable "how to 
get started" advice, and will include equipment to 
use and actual demonstrations. 

2. Stream A: G2HIF will talk on matching networks. 
G3NNG will talk on vhf receiver design. 

Stream B: More about amateur television. 
3. Dinner at 7.30. Guest of honour: Mr Harold 

Stanesby of the Ministry of Posts & Telecommuni­
cations. 

4. Ali the usual attractions: Big raffle; trade stands; 
RSGB bookstall; bring and buy sale-and the 
usual opportunity to meet your metre-wave friends 
in person. 

TICKETS 
Please apply for tickets on the application form 
which will reach you at any moment now. 

Convention and Dlnner- £1.75. 
Convention only: 35p. Dinner only: £1.40. 
Tickets will be despatched to applicants from 27 
March. 

Convention secretary: Frank Green, G3GMY, 48 
Borough Way, Potters Bar, Herts. 
The Winning Post Hotel is on the northern side of A326, 
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 14ot 703t. 

As the A316 ls a dual carriageway with few turning points 
you are advised to approach the main entrance of the hotel 
from the west end of A316-it terminates at the Junction 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 five minutes' walk from the hotel. 
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Convention '71 
"For a chap who has just gol his transmilling licence, it 
should be just as simple 10 start up on rnicrowa vcs as on 
One-Sixty." 

The remark came from G3RPE at the February meeting of 
the Society's VHF Committee when the 1971 Convention 
lecture programme was being planned. Members will have 
seen that this programme has microwaves as Lhe lead-lecture 
at the beginning of the afternoon's proceedings, and that 
Dr Dain Evans himself, contributor of Radio Co111111unim­
tio11's microwave feature and a leading authority in this field , 
will be its conductor. 

To compare the gigacycle area with One-Sixty is by no 
means far-fetched . Among the things which successive VHF 
Conventions down the years have succeeded in doing is to 
encourage members to look anew at ctLrreot techniques a.nd 
to be persuaded that apparent difficulties lie more in the 
imagination than in actual fact. This can be demonstrated in 
respect of microwaves as it has been demonstrated with other 
techniques; and it will be the purpose of the first part o f the 
convention lecture session to provide this demonstration. 

Alt hough this opening session will be given by G 3RPE with 
G3JHM assisting, Dr Evans is anxious to engage the act ive 
participation of other workers in the microwave field. He was 
impressed by the suggestion made by G8AFN in FMD in 
January that what he called a " chat in" should be organized, 
at which like-minded experimenters could exchange views 
and pass round items of equipment they use in their stations. 
So there will be a microwave "chat-in" as part of the G3RPE 
discourse on l 7 April. People with eq11ip111el/f for 23cm and 
down are invited to bring it along to show aro11nd. Remember, 
this is nol a construction competition, and the items Lo be 
shown do not have to be impeccably fin.ished. The whole 
object of the exercise is Lo find oul what the other man is 
doing and how he gets his results. Therefore, microwave 
men (and if you work on "23" you are a microwave man), 
take this as an invitation Lo you to contribute some hardware 
to the discussion. 

After the tea-break, at 1615 the lecture programme will 
divide into two s treams, A and B. Stream A wi ll show the 
faces of two operators well known to all who tune the western 
zone on .. Two"-Cliff Sharpe, G2HJF (he will talk about 
matching networks at 1615); and .. Des" Dcsborough, 
G3NNG, who will discuss his 23-70-2 receiver, a11 outstaading 
example of forward-looking technology. Members could 
prepare themselves for this lecture by re-reading the 'NNG 
opus in Radio Co11111111nicatiOll of August and September 
1970, and "VHF Personalities-No 13" in the January 1970 
issue. 

• Hou&bton-on·the·Wll, Leicester LE7 9JJ. 
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Better late . . . 
Besides depriving RSGB members of their copies of Radio 
Co111111111iica1io11 on the due dates, the postal strike exerted 
influences in many o ther directions 10 disrupt the normal 
pursuit of amateur radio. 

There was concern among members who were unable to 
renew their licences as 10 whether I hey were legally entitled 
to go on transmiuing, but 1his was resolved when the MPT 
said, in elTect, "Transmit now, pay la ter." 

The G B2RS service proved to be a veritable lifeline cast 
out every Sunday morning to enable members to maintain 
their hold on current Society ac tivities. Because no scripts 
could be mailed to the regions for broadcasting locally on 
vhf. the newsreaders made sure the news went out as normal 
by copying or taping it on "Eighty" and retransmitting it on 
"Two ... 

This was of particular importance to all who had partici­
pated in the chain of vhf contests which occurred over 
several weeks from the beginning of this year. Would their 
entries be invalidated because they could no t be got to the 
adjudicators by the stated closing dates? From GB2RS came 
the assurance tha t they would s ti ll be accepted if mailed 
wilhin a fortnight after the end of the postal strike. (The extra 
work which falls on the shoulders of the VHF Contests 
Commiuee from the resullant avalanche of entries may well 
be imagined.) 

And from GB2RS, too, came the rules for the 144/432MHz 
Fixed Station Contest scheduled for the first weekend of 
March but about which few knew because the info was 
immured in the strike-bound Febmary Radio Comm11nica-
1io11. This contest, the first such two-bander open to all fixed 
stat ions (last year's two-bander was cw only), caught the 
enthusiasm of the vhf fraternity, and it spread by word of 
mouth over vhf from one end of the country to the other. 
We are writing before the event, but we would lay a small 
bet that this contest, postal strike or not, will aggregate 
a hefty final table when the results eventually come to be 
published. 

Just a final point relevant 10 the postal delays: a sizeable 
clutch of Four Metres and D own Operators Certificates 
became immobilized in a mail bag somewhere or other; and 
several batches of cards relating to applications which have 
been approved by the VHF Committee could not be cleared 
as promptly as had been hoped. 

"One five-up"-again 
In the January Fl\lfD we mentioned the misuse of telephony 
in the telegraphy section of " Two", and in the February 
FMD John Patrick, GJTWG, suggested tha t more publicity 
should be given to the availability of the 144-144·15 slice 
for cw only. 

"Bandplans" is an agenda item at every meeting of the 
Society's VHF Commillce. Nearly a lways it is reported that 
a very satisfactory state of affairs prevails: all bandplans 
working well-except in respect of that one lillle bete noire, 
phone intruding below 144·15MHz, which persistently pops 
up. The primary problem here seems lo be how to get through 
10 those who take pleasure in being out of step with the rest 
of society (you meet them in all walks of life). To get the 
measure of their psychology requires no more than a few 
mioutt."S' listening. Out come the tired old cliches, like 
" ... I'm licensed to operate anywhere between 144 and 146 
MHz and I'm jolly well going to do so," followed by tbe 
equally predictable "Oh, no, I'm not in the RSGB ... I'm not 
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HALF EACH I When Leicester Radio Society held Its annual 
constructors' competition on 8 March the Judges (G3UGM and 
GSU M) awarded equal first place to a transistor amateur bands 
receiver by G3XKX and to a t60m table top pa unit by G3PBC. 
So each member .,,,111 hold the "Captain Thomas Trophy" for 
six months. Right : D eryk Wills, G3XKX, (he i s LRS chairman). 

Left: Cliff Craythorne, G3PBC. (Photo by GSUM). 

going to be dictated to by them or have anything to do with 
their old bandplanniog". 

And so it goes on. When someone remarked that people 
like these must be unable to read he had a point, for the 
Bri tish amateur radio press has reiterated enough times to 
convince the dimmest brain that 144 to 144·15M Hz is an 
i111erna1io11al/y agreed area for cw use. As a matter of histori­
cal fact our Continental friends established it quite some 
time back. We British fell in line with the majority by amic­
able agreement some time later, via the accepted TARU 
channels. 

Fortunately. phone-in-the-wrong-place is a diminishing 
problem that shows signs of solving itself. More cw at the 
botlom end, where the real dx can be worked, will help accel­
erate the process and perhaps convince the thoughtless that 
they really ought to get in line. 

What oscillator? 
Further to bandplans, the use of variable frequency 
oscillators for co-channel working on " Two" has increased 
to a quite remarkable extent over the last three or four 
months. Almost everybody who employs co-channel 
techniques seems to be using one or other of the vfo designs 
which have appeared in FM D Tech Corner in the last year 
or so, modifications to suit personal preferences being the 
order of the day. 

We detect a trend towards direct drive vms that function 
as crysta l substitutes at 8M Hz. This development might be 
thought to be instability prone: perhaps we have been lucky, 
but the several which we have heard have been indistin­
guishable from crystal. This may be a reflection of people's 
intention not to go vfo with a less than effective device. II 
certainly speaks volumes for the technical expertise which 
members bring to bear on their vfo construction, and their 
unwillingness to expose their callsigns to the candid comment 
which gets handed around on "Two" when s tandards fall. 
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Callsign 
GB3ANG 
GB3CTC 
GB30M 
GB3GW 
GB3GM 
GB3GM 
GB3GEC 
GB3SC 
GB3SU 

GB3SX 
GB3SX 
GB3VHF 

BEACON STATIONS 
Nomina l 

Location frequency 
Angus 145·95MHz 
Redruth, Cornwall 144·13MHz 
Burnhope, Co Durham 145·975MHz 
Swansea 144·25MHz 
Thurso 70·305MHz 
Thurso 145·995MHz 
W. London 433·45MHz 
Sutton Coldfield 433·50MHz 
Sheffield 70·695MHz 
(tern porary location) 
Crowborough Sussex 28·185MHz 
Crowborough 70·699MHz 
Wrotham, Kent 144·500MHz 

Emis· Aerial 
sion direction 
A1 SSE 
A1 ENE 
F1 N/S 
A1 ENE 
A1 N/S 
A1 N/S 
F1 N/W 
F1 N/S 
A1/ F1•omnl 

A1 E/Omnl 
A1 N 
F1 NW 

•Call.sign on F1 conlinuously. on A1 once a minute. When on At, F1 Is supprec$ed 

Urain-picking sessions to discover what vfo circuit the 
other man is using can be rewarding, and certainly helpful 
to the operator as yet undecided what to settle for. In some 
quarters, for example, it is held that the wide scatter of 
transistor parameters prevents FETs from giving optimum 
performance as master oscillators, or in practical terms 
" ... there·s not enough drive". l11is has meant that valves 
are by no means "out" in spite of the fact that semicon­
ductors have predominated in recent vfo designs. Thus at 
G8DVV, Nottingham, an elegant hybrid configuration has a 
2N3819 driving an EF91 buffer amplifier producing 8MHz 
to go straight into the crystal socket. 

From Nuneaton, G 8CVD reports that the G3MNQ fet 
design (Radio Co111111111tica1io11 August 1970) has been working 
magnificently, a buffer-amp having been added to increase 
the "ttrge" into the 8MH.z transmitter first stage. 

At Sutton Coldfield, G3ZOY (his father is G3MZP) 
favours the mixer type vfo using valves, and has built a 
Hartley for 6·5MHz (EF9J) driving an EL83 doubler, along 
with a crystal chain coming out at 131MHz. The two 
frequencies meet at the input of a QQV03/ 10 to produce 
144MH.z. Nearby, G2DCf has operated a s imilar mixer-vfo 
system for a number of years to give move-around capability 
at 70cm as well as on 2111. 

From G3ZPZ, now well elevated at a superb site at Bois­
over (quite a change from " Death Valley" at Sheffield when 
he was G8CMB: see "VHF Personalities-No 15" May 1970) 
comes a comment on the relative merits of crystal substitute 
vros and mixer types. J-laving tried both, he scrapped the 
"straight in at eight megs" device for a good and basic 
reason: the annoying SS signal from the transistor oscillator 
left running all the time. He found that this militated against 
nelling with wanted s tations. To switch off the oscillator 
between overs invited drift on switching on again. The re­
placement mixer design offers the dual advantages of "vfo-on 
throughout" and being " sideband ready" against the time 
when that ssb generator reaches completion. 

Yet another drive source used at GJZPZ is a vxo which 
covers the whole 2MHz of the 2m band, with some fall-off 
a t the edges. Ken Robinson ma.kes the point that FT243 
crystals are useless in this service (see also G3JGO, FM D, 
November 1970), and that when ordering a crystal for the 
vxo the supplier should be told the use to which it will be 
put. He adds that a very stable psu is important. 

All of the above " move around" devices were self-con­
structed. By now there must be a few hundred more either in 
use or on the way. For club and vhf group secretaries all 
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this vhf vfo proliferation offers potential material for a 
symposium at a forthcoming meeting with the title "What 
oscillator?". And for every metre-wave operator it empha­
sizes once again that today's operating techniques mean 
"Checking this frequency first before tuning". 

Here and there 
Not February Fill-dyke, but fantastic February weatherwise. 
One "high" after another processed across the UK and vhf 
men began to lose count of the number of openings that 
occurred, mini and not-so-mini. And even Tone-A obliged: 
at least two Aurorae were registered at El6AS and several 
G Ms worked on "Two". Was it a coincidence that the 
second Ar happened on 25 February, the day of the solar 
eclipse ? 

• • • 
Still in re E16AS, if you want to collect Ireland on "Four" lie 
in wait for Albert Latham after his schedule with G3XMG of 
Liverpool, Sunday J030gmt, on 70·208MHz sideband, 
just inside the Irish 4m allocation. 

• • • 
But do nor listen for G3ZST. Hardly had he transferred 
from Class B G8DJJ in Northumberland to Class A G3ZST 
than he was posted to Ascension Island, but he squeezed in a 
few 2m contacts before he went. 

• • • 
Back to 4m activity-two others to lie in wait for are G3ZCJ 
of North Nous and G3KQM of Essex. They are brothers, 
and keep in telegraphy touch on "Four" every Sunday morn­
ing. Perhaps it will soon develop into a three-way; their 
father is G30IA of Surrey. 

• • • 
The nightly sideband schedule G6CW to PAOPCD is 
approaching the 200-without-a-miss mark. Last summer 
'PCD, a student at Delft University, was a welcome visitor 
at the G6CW QTH at Nottinghan1 (he was G5ART during 
his UK holiday). On his return the skcd was initiated on 
145·41 and has been kept ever since; 75W out from ' PCD, 
J40W out from Nollingham. 

• • • 
As secretary for the British Amateur Radio Teleprinter 
Group, Graham Shirville, G3VZV, says: "If any vhf 
operator would like more information on this mode, which 
is now gaining in popularity, and will write to me, 1 will send 
him full information on the group." We imagine that a large 
sac would be a common courtesy when writing to him at 2 
Bradford Way, Toddington, Dunstable, Beds. 

• • • 
Members with 6m converters will doubtless have kept watch 
by now for VE2BYG, the new beacon on 50·065MHz 250 
miles NW of Montreal. It is to be in continuous operation 
for about six months. Reports 10 FMD or to G3FZL, 
Scientific Studies Committee. 

• • • 
There are three rounds to go in the Dunstable Downs 
Radio Club Cumulative Contest: Thursday 8 April on 2m, 
Saturday 17 April on 70cm and Sunday 25 April on 2m. 
Times 8.30pm to 9.30pm. Club members will score one 
point per conta~t on "Two" and three per contact on 70cm, 
and will be looking especially for stations well beyond their 
catchment area to help pile up the pointage. 
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MIOROWAVES-1,000MHz and up 

--------------------by Dr D.S. EVANS, G3RPE• 

Gunn diodes at 10,000MHz 
Prompted by readers' reactions to the advertising of "sur­
plus" Gunn d iodes in recent editions of Radio Comm1111ica-
1io11, the writer offers his initial experiences in using similar 
devices. 

Gunn diodes (or more precisely Gunn devices since they 
have no rectifying characterist ics) consist of a thin layer of 
gallium arsenide (lOµrn for a IOGH.z device) to which are 
connected appropriate electrodes. The application of about 
7V of the correct polarity causes a direct current lo flow, 
typically J20 to 150mA, superimposed on which are current 
spikes occurring at intervals of about 10-10s. If such a device 
is filled into a cavity resonant at about JOGHz, then useful 
amounts of rf will be generated continuously: for small 
devices the output is between 5 and 20mW. These power 
levels are similar to those obtained from small klyst rons in 
current use, which require a much more elaborate power 
supply. 

The most effective cavity investigated by the author is 
shown in the figure. It consists of a length of waveguide 16 
(0·9in by 0·4in inside dimensions), closed at one end and 
fi tted with a flange at the other. A block at the closed end 

1116• Paxolln covcir p latci 
ov 

contains the rf choke associated with the de feed. and sup -
ports the tuning mechanism, a 4BA screw. T he diode is 
mounted across the narrow wid th of the waveguide at a 
distance of I ·9cm from the closed end, which corresponds 
approximately to ),/2 in waveguide. Note that ,\ in waveguide 
(.\g) is 3·97cm 1101 J·OOcm as in air. The diode is mounted on 
a wedge 0·9in wide in an aucmpt to improve matching. The 
length of the wedge is not critical but preferably greater than 
3Ag/2. The de feed to the diode is via an rf choke which 
consists of two sections .\/4 long in polythene separated by a 
thin section .\/4 Jong in air: in hf terms this choke could be 
thought to consist of a low-inductance high-capacitance 
section, a high-inductance low-capacitance section, followed 
by a low-inductance high-capacitance section, ie a conven­
tional n-filter broadly tuned to JOGHz. The diode is held in 
place by slight pressure exerted by a short length of rubber 
rubing which also helos to absorb any rf leaking past the rf 
choke. Three 6BA screws spaced >.g/8 apart are set into the 
waveguide to provide a better match to the output port. 
These should be mounted as near to the diode as convenient. 

Fabrication is simplified by brazing on the end plate. If 
the wedge is located by a 5/64in drill and c lamped (lo stop 

Spring- loadcid 4BA scrciw 
w i th fAl"dia cixtcinslon 

o/64 dla~19mm llf_J 
'YB" 0 

• Critical d lmcinslons I . I ' 
lnchcis 

• 4 U1>1><:r Snit<, Chauhlrcn. H<md Hempstead , I !cm. 
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it floating on solder), tbe block located by a 3/8in drill, and 
the 6BA nuts held in place by chrome-plated screws, then 
they may be soldered in one operation without difficulty. 

The power supply required may be zener-controlled or 
preferably a s imple variable stabilized supply. The voltage 
regulation required is not critical as frequency dependence 
is roughly JOMHz/ V. 

In setting up the original units, the oscillator was connected 
via a JOdB attenuator into a diode mixer fitted with a wave. 
meter. By trial and error the matching sc.rews and battery 
voltage were adjusted to give the best compromise between 
power oulput, immediate starting of oscillation and the range 
of tuning required. The minimum penetration of matching 
and tuning screws was aimed for. On any particular frequency 
stability was of a high order: the drift on switching on was 
not detected on a wavemeter having a resolution of lMHz. 
This compares with the drift of 10 to 20MHz observed in 
switching on small klystrons also used by the writer. 

The several diodes tested in four similar cavities all 
showed a common defect in performance. When operated 
into other than a well-matched broadband load, there was a 
tendency to frequency ''hop" by typically 10 to 50MHz 
when a small change was made at critical points in the 
settings of t11e tuning screw, the matching screws, or the 
voltage applied to the diode. When operated into a matched 
load, these problems virtually disappeared and reliable 
tuning over a range of 100 to 200MHz was obtained. 

Wben used as the local osciUator of a receiver, good match· 
ing can easily be achieved, since only a small proportion of 
the power generated (5 to 20mW) is required to operate t11e 
mixer (0·5 to !mW), the rest being dissipated in a matched 
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load. The oscillator may feed the mixer either through a JO 
to J 5dB attenuator, or via a d.irectional coupler into a dummy 
load. 

This dependence of frequency on load makes the applica­
tion of Gunn diodes to transmitters rather more difficult. 
Thus, when connected to a dish and feed of moderate match 
(vswr 1·5:1), quite erratic results were obtained. Even when 
connected directly to a well-matched horn, it was found difli· 
cull to tune reliably over more than JO to 20MHz: while 
usable with care, such transmitters could not be used with the 
confidence with which one likes to operate transmitters. 

For U1ose interested in experimenting with these devices, a 
useful initial guide using the Mullard CXY 11 series of 
devices is A Gu1111 device tra11s111iuer (JOGHz), which may be 
obtained from Educational Services, Mullard Ltd, Mullard 
House, Torrington Place, London, WCI . 

Microwave standards 
Over the last few months th.is column has discussed possible 
standards to be used on the microwave bands, the most 
important of which are signal polari1.ation and the inter­
mediate frequency to be used in common i.f. working. 
Although much correspondence has been received, some 
comments may have been delayed due to the late circulation 
of Radio Co1111111111icatio11. 

As the VHF Committee wishes to establish provisional 
standards before the contest season begins, can any further 
comments be made as soon as possible, please? The VHF 
Convention. would be an ideal place for exchanging these 
ideas. 

by GSUM 

G3MNQ (Eric Goodwin of Dunton Bassett, Leicestershire) 

SOME of the pro]ects on which Eric Goodwin has worked have 
turned out to be Important advances In the art ot amateur radio 

when he has been persuaded to commit them to print. Two, pub· 
lished in Radio Communication, were "A 2m ssb phasing exciter 
using FETs" (June 1968) and "Long term observations of meteor 
scatter on 70MHz" (August 1969). 

The Council of the RSGB awarded G3MNO the Wortley Talbot 
Trophy for each of these papers-and to win this trophy twice Is a 
distinction which came as a surprise to G3MNO but paid due re· 
cognition 10 his work. 

Something which might be remarked on in respect ot the meteor 
scatter article was the almost nonchalant and Incidental description 
of a converter for 70MHz which readers could construct for meteor 
scatter observation. In the opinion of those who built th is converter 
it was-and remalns--0ne of the "hottest rods" there is for use on 
" Four". To G3MNO It was spin-off from the main purpose of his 
thesis. 

In another area, members can hear for 24 hours a day the results 
of work done by G3MNO. The London and Durham beacons on 
"Two" each uses a digital keyer designed and built by him in inte­
grated circuit form. The fob of beacon keepers G3BPT and GBANO 
is made that much lighter by the reliability and absence ot moving 
parts which these devices offer, and by the knowledge that they 
were subjected to pre-installation extremes of heat and cold. 

Although scientific application plays a malor part in Eric Good­
win's outlook on amateur radio, he relishes the lighter side of the 
art, especially where portable operation is concerned. He can tell 
some amusing stories of the hazards of finding good vhf siles and, 
what Is more, of slaying on them when either bogged down, frozen 
out or nearly blown Oat. In a former lob that took him around the 
country a great deal on power station Instrumentation he put In more 
hours Stroke P from Suffolk to Somerset than al home. 
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Today, although the published results of his work on meteor 
scatter are now behind him, he acknowledges lhat there Is still 
much to be done In this area of amateur radio. With another pioneer 
of MS, G3CCH, he maintains regular 2m schedules lo compare 
notes on very long range amateur communication at vhf. No human 
hand-well, not many-could rap out the machine-gun morse that 
leaves the G3CCH aerial for the Arctic Circle; It Is a G3MNO digital 
koycr doing another good ]ob of work. 
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THE MONTH ON THE AIR _____ _ 

______________ A monthly feature by John Allaway, G3FKM* 

·w 1ni the postal strike now mercifully over, corres-
pondence is arriving in quantity but your scribe would 

like to take this opportunity of thanking all those (especially 
WA6AUD) who made special efforts to supply l1im with 
news during tbe six-week blackout. 

Details of the FCC's proposals for changes in USA 
frequency allocations arc given below. ll is pointed out 
that these have not come about as a result of ARRL 
representations, and that 1hcy will not come into force for 
an unspecified period even if they arc finally approved. 
The Society has already been i11 touch with other Region J 
IARU societies and ARRL and has put forward i1s views. 
(a) All 25kHz Exira Class cw segments would be reduced lo 10kHz. 
(ll) Other sub-allocalfons on the various bands, all for voice 

emission (except of course the Novice segments) would be 
rearranged as follows: 

SOm-3,75~0775, Extra Class. 
3,775-3,875, Advanced and Extra. 
3,875-4,000, General/Conditional. 

40m-7,075-7,100, Advanced and Exira, inter-regional con-
tacts only. 

7,100-7,150, Novice. 
7,150-7,175, Extra. 
7,175-7,225, Advanced and Extra. 
7 ,225-7,300, Conditional/ General. 

20m- 14,150-14,175, Exira. 
14,175-14,250, Advanced and Exira. 
14,250-14,350, Conditional/General. 

15m-21,100-21,200, Novice. 
21,200-21,225, Exira. 
21,225-21,325, Advanced and Extra. 
21,325-21,450, Condilfonal/General. 

10m-28.150-28,250, Novice. 
28,350-28,375, Exira. 
28,375-28,500, Advanced and Exira. 
28,500-29,700, Conditional/General. 

The writer feels that the proposals for 3·5 and 7MHz will 
have no effect when seen from Europe other than legalize 
phone contacts with the USA on 7MHz. The increased 
occupancy of the 7,075- 7, I OOkHz sector may also discourage 
some of the present intruding broadcasting stations. 

The effect on J4MH.z is particularly serious for our 
Canadian friends, but the presence of high-power W signals 
be.low l4,200kHz will certainly increase the difficulty with 
weak dx signals in that segment and may well result in some 
uon-USA phoue stations moving down into the cw band. 

The 28MHz novice allocation is a retrograde step as it 
covers the frequencies currently being used by the beacon 
project and interference from novice signals may well 
destroy the scientific value of the beacons. FCC invites com­
ment (which is not restricted to USA nationals) but this 
should be made as detailed on page 84 of QST for October 
1970 and sent to the Secretary of FCC, Washington DC, 
20554, no later than I June. 

• to Knigbtlow Road, 8irmin11bam Bt7 SQB 
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Top Band news 
A delayed letter from Alan, VK6PG (formerly G3PHG), 
says that regretfully QSL returns from UK stations 10 
whom listenel' reports from Western Australia have been 
submitted have been abysmally low. Alan says that this 
recalls the old overseas saying that the Gs arc the world's 
worst QSLers. It seems strange to your scribe that anyone 
whose signals have been heard in Australia on 160m should 
not be very del ighted to coo.firm reports. The 29 DX Club 
News Lefler gives the news that VK6NK was received at 
RST579 by GM3YCB during their contact on 4 January. 

The WJBB 160 Meter DX B11lleti11 dated 31 January says 
that conditions on 160m have been very good this winter 
prior to the date of its publication. Stew draws readers' 
attention to the fact that the greatest problem on the band 
is pollution by man-made electrical noises, and reminds us 
of the " dx window'" between 1,825 and l,830kHz. The 
co-operation of all band users in endeavouring to avoid 
this segment during dx openings would be greatly appre­
ciated. The 10 January transatlantic test resulted in the 
reception in the USA of good signals from GM3YCB, 
G3RKJ, G30LI, GM30XX, G3PU and OKIAMP. The 
ARRL 16001 Contest seems to have attracted considerable 
support, but as was pointed out previously, with its rules 
as at present it is of l ittle practical use to non-USA stations. 
Those of us with small gardens will be interested to know 
that K5TFG now has a two-element fixed 160m beam­
this consists of two dipoles spaced ! /10th wavelength apart 
and 50ft off the ground. With this he has worked KH6 and 
a number of Europeans. K8IUA/KL7 has lteard signals 
from G3RCE/A, G3RKJ and G3ZDY, as well as from 
KH6, VK and from all over the USA. 

News from overseas 
Readers who have noticed the absence of 9M2DQ from the 
bands will be pleased to have up-to-date news of him. In a 
letter to G2MI, James says that he was about to erect 
towers for a rhombic aerial on the estate in Perak where he 
was Jiving when he was taken ill and admitied to hospital. 
This resulted in his resignation from the estate and the 
purchase of a bungalow on Penang ls which overlooks the 
sea and palm trees a:nd has a good take off for the UK and 
USA but is screened in other directioos. James should be 
on the air again by this time and may be reached at the 
address in QTH Comer. 

G3HCT draws allention to a QSL card received from 
JA3QEV who is a member of the "Zuikoo Relation Club" 
(JA3YWR). Tl1is consists of six members of the same 
family who all hold transmitting liccnscs- JA3QEV, his 
mother and father (JA3s FEO and XMA), brother 
(JA3XMB), sister (JA3XMC) and cousin (JA3KXF)! Is 
this a world record'! 
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Dave, VRIO, is now QRT and has left the Gilbert and 
Ellis l s for good, having made 4,180 QSOs during his stay. 
He says that there arc now no stations on VRI or VR3 as 
13ob, YR l L, has gone to live in Vila, New Hebrides. The 
only other YR1 call- VRJU- is held by VR2EY who only 
occasionally visits the islands. VR IKZ, who was on the 
air recently and claimed 10 be on the Phoenix Is, was a 
pirate-the islands arc uninhabited and the callsign has 
not been issued. Dave is returning to the UK via ZL and 
9V l and should be on with his GJNRA call later this year. 

Frank Angelo, VP9GR, is now operating slow-scan 
television on 14MHz and would like to arrange skeds with 
UK stations. He built the equipment himself and was all set 
to go when he realized that he had no taped material to test 
with I On his way 10 work he contacted FG7XT who was 
talkiDg about sslv to a W and told him about his difficulty. 
FG7XT then offered to put some material over which Frank 
was able to tape on his log-keeping tape recorder in the car 
and these pictures were successfully re-transmitted to '7XT on 
sked on the following day. 

VP9M I will be leaving Bermuda on 4 July and hopes to 
resume activity as GJUML later in the year from Eccleshall, 
Staffs. 

Dave Hardy, VP8HJ, is due to arrive in the UK soon and 
may be reached via G3AAE. (75 Rouodmead Avenue, 
Loughton, Essex.) 

The "Banned List" 
It seems that the letter sent out to the various administrations 
by the lTU in Geneva has in fact been misinterpreted in 
some quarters, and readers wiU be pleased to learn that the 
responsible authorities in Burundi and Greece have already 
amended thei.r instructions and now officially permit thei r 
amateur stations to communicate with those in other count­
ries. The situation in 9U5 was rectified by 9U5AC's per­
sonal approach 1·0 the King of Burundi. 

DXCC 
The ARRL has announced that the Kuwait/Saudi Arabia 
Neutral Zone (8Z5, 9K3) has been deleted from the country 
list as from 18 December 1969. Contacts before that date will 
couDt for "all lime•· credit. Maximum countries score is now 
321 . The DXCC Advisory Committee now consists of 
WIRAN, WA2FQG, W4QCW, W6RGG, W7LFA, 
WSBF, W9KN, WOELA, VE3ACD and W4DQS. 

DX news 
Latest information on the amateur population in the 
Falkland Islands and Dependencies is that several changes 
are about to take place. Brian, VPSJY, now has his linear in 
operation and is often to be found around J4,220kHz in 
contact wi th his QSL manager, W3DJZ. He will be closing 
down about I May and his µlace as sole amateur in South 
Georgia will be taken by another VP8 whose callsign is not 
knowo at the time of writing. VP8JH and VP8LN may be 
active by now from South Orkney, the former was due to 
open up around 15 February. The South Shetlands seem to 
have no current VP8 licence holder :ind their sole representa­
tive is CE9AT. VPSKD will leave Port Stanley on 7 May and 
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J A3XPO, part of Ex po 70 in O saka, Japan, w ith operator 
JA3GOK 

intends to visit Eva, PY2PE, on his return journey to the 
UK where he is due on 20 May. He is looking forward to 
meeting on his return many of the friends he has made over 
the air. 

WJYRC has all the logs for 601GB's activities during 
1967-1969, and also acts as manager for VK9KS, 9M8FME, 
9M8FMF and 9X5AA. 

lNDXA membership now exceeds J,100 and illcludes 
representatives from more than 65 countries. Information 
on the association may be obtained from K3RLY, Box 125, 
Simpsonville, Md, 2 1150, USA, or from the net frequency 
(14,218kHz) around 2200. 

The recent operation by Girard (who was formerly on the 
air from FB8XX) using the callsign VKOH M from Heard ls 
seems to have been the source of some confusion. The 
VKOHM call was a personal one issued to Hugh Milburn. 
Girard is oo a geological survey and should be on Heard for 
about six months. 

WAIARF/KS4 is often to be found on the YL-SSB system 
frequency. He is active on all bands 7 to 28MHz and hopes 
to be on 3·5Mlfz soon. Bob's stay on Swan ls should last 
until the elld of the year. Logs for the period 5 October to 
20 November 1970 have been lost en route to WA6MWG. 

XV5HH is apparently in Vietnam but not licensed and 
therefore contacts with him do not count for DXCC credit. 
W9JT, who is given as his QSL manager, is returning all 
QSLs received to their senders. George, W9JT, is said to be 
so upset over this affair that he is now refusing to reply to 
late cards for CPJGN contacts. 

W4AQW is cruising around the world on the mfs Saga­
fjord and will be trying to operate from a number of unusual 
places. QSLs for any of these attempts which materialize 
should be sent to Box 73, Hollywood, Fla, 33022, USA. 

A new operator was due to arrive on Canton Is during 
February together with a KWM2 transceiver. KX6DC, who 
was formerly W3KVQ, says that the present level of activity 
from the island is ve.ry low and that he has not heard any cw 
at all. VRIL will only be on the air for a few weeks longer and 
will then move to the New Hebrides (YJ8). 

VK9XK and YK9XX are now on from Christmas Is 
aod their QSLs are being attended to by DOTM. Stu. 
W2GHK, has r~ceived some further back logs from VK9XL 
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and VK9DR. VK7KJ expects to return to Macquarie Ts 
this autumn. C21GB is likely to have left Nauru by now and 
wlll be on from VR2 by mid-April. ZKJ CE, an electronic 
technician working on the installation of radar at the new 
Rarotonga airport, is a new amateur on Cook Is. His name 
is Kevin and he has a Yaesu 400 transceiver and a dipole. 
George, ZL2AFZ, is rumoured to be interested in a visit to 
Christmas Is (VR3) sometime this year. 

QSL cards are already being received from VU5KY but it 
seems that some of the mail addressed to Box 3031 has been 
tampered with and Yenkal asks that if cards are not received 
after a reasonable time second applications should be sent as 
follows: stations with suffixes beginning with A-H 10 26 
Jorbagh, New Delhi 3, 1-P to 102 Jorbagh, New Delhi 3, 
and Q-Z to 161 Jorbagh, New Delhi 3. 

ZL2GX reports that Lin, ZL40L/A, is anxious to give out 
as many Campbell I s QSOs as possible and has been having 
considerable success even on 3·5MHz. He is disgusted, 
however, to hear such practices as reports being relayed to 
stations who consider that they are in contact with him even 
when they are not hearing him well enough to copy what he 
is saying! Lin is married and keeps a weekly sked with his 
wife in Christchurch via amateur radio. 

VK6HD says that there are at present three stations 
active from Niue- ZK2AF, ZK2AG and ZK2AH. lo addi­
tion to ZKI CE (mentioned previously) there are three other 
active Cook Is stations which are ZKls AA, AJ and CD. 

011 the Air reports that contacts with ON4JL/AP2 and 
ON5D0/AP2 a re not being counted for DXCC purposes as 
the /AP2 suffix was not officially issued. It is understood 
that OR4CRfE.Pakistan is a valid callsign and will count. 

Dxpeditions 
Reports from Martin, OH2BH, suggest that OH2BH/ZA 
may be on the air again around the middle of June. DL7Ff 
also reports th.at he will be returning to Albania this year 
and hoping to put ZA2RPS on the air from 16 to 30 June. 
Frank says that he has exclusive permission for June J97J 
and will be able to take a beam with him this time. Both cw 
and ssb will be used and financial assistance would be greatly 
appreciated and should b~ sent to Franz Turek, Petunienweg 
99, 1 Berlin 47, Germany. 

The Amateur Radio Society of India is sponsoring an 
expedition to the Laccadivc ls to operate during the period J 0 
to 16 April. The party will be led by Lt-Gen K. Umrao 
Singh, VU2US, and the call sign will beVU7US. Others taking 
part will include VU2CK, VU2KM, VU2QM and YU2RK. 
QSLs accompanied by mes will be mailed direct, others will 
be despatched via the bureaux. The announcement of tnis 
expedition stated that no strings will be attached to QSLing 
and pointed out that the sending of currency in mail 10 
India is illegal. Operating frequencies for YU7US are likely 
to be as follows: 14,040, 14,190, 21 ,200, 21,320, 28,050 and 
28,550kHz (or near). 

Possible activity from the Jaza'ir az Zubayr Is (150 miles 
NW of the Straits of Bab al Mandab in the Red Sea) is 
mentioned in the West Coast DX B11//eri11. The ownership 
of the islands is said to be uncertain and they may possibly 
qualify for DXCC status. Aldo, ET3ZU, is said to service 
the lighthouses on these and other islands between Somalia 
and Yemen, and Renault, FSQQ, is also mentioned as being 
interested in operating from the area. 
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It seems tha t the long awai1cd ~1etivity from Spratly Is may 
materialize this summer. A group at present in the Philip­
pines has a boat available and may a ttempt the trip during 
March or April. HS3DR is also reported to be making 
plans to visit the islands and it seems that there arc other 
islands in the same area which may qualify for DXCCstatus 
and are currently under consideration. 

VU2P.J' is said to be planning a visit to the Andaman Is for 
late March. VU2KV is also reported to be making a visit to 
the Nicobar and Andaman ls during April a nd his callsign 
will be VUI IKV. 

Gus, W4BPD, will be operating from Bhutan during April. 
He is scheduled to leave Calcutta by air on 31 March for 
ACS, and he hopes to move on to Sikkim to operate AC3PT's 
equipment for a while before returning to the USA. Mention 
of a few days' stop in the lraq/Saudi Arabia Neutral Zone 
(8Z4) is a lso being made, but the whole trip is not expected 
to last for more than 30 days. 

Garth, 5H3LV, hopes to operate from Zanizbar as 5H JLY 
for two days during Easter. He will be located on La tham Is 
as on his previous trip and it is possible 1hat he may be using a 
prefix other than 5H I. 

Attempts are still being made to activate the Tokelau 
Islands. fNDXA is trying to supply equipment lo the islands 
via the supply ship which is due in the a rea about April. A 
New Zealand school teacher who works in ZM7 is rumoured 
to be interested in obtaining an amateur licence. 

3B7DA hopes to be on the air from Rodriguez Is as 
3B9DA during May. XWSAX is likewise interested in 
operating from Cambodia (XU) al though the present situ­
ation in the area wou.ld seem to be unfavourable for amateur 
radio! 

A group of Colombian amateurs hopes to visit Bajo Nuevo 
(HKO) this spring. 

An expedition to St Kilda will set out on 12 April and will 
operate from some rare WAB a reas in Skye, Beobecula etc en 
route. GM3MTH will be in the group and the callsign used 
from St Kilda will be GB3SK. Operation should cover the 
period 14 to 28 April. 

Latest rumours concerning Clipperto n ls include a repon 
that FG7XT has arranged to accompany Jacques Costcau 
to the island this spring and to take along a KWM2 and 
beam. The Calypso was in the area last spring. Richard, 
F2QQ, is also supposed to have permission to operate from 
FOB and to be interested in visiting the island in April. One 
report says that there are at present some French scientists 
studying telemetry problems with the aid of high a ltitude 
balloons on the island and this would seem to exclude the 
possibility of any amateur activity there until April at the 
earliest. 

INDXA is reported to be attempting to organize activity 
from Brit ish Phoenix CVR I) and Fanning Ts (VR3) in the 
near future. 

" DX News Sheet" 
The introduction of new postage rates has necessitated 
increases in the prices quoted for the supply of this news­
letter. In future, UK rates will be as follows: First-class 
mail- 54 issues £3, I 8 issues £I, 9 sample issues 50p. 
Second-class mail- 50 issues £2.50, 30 issues £1.30, sample 
ten issues 50p. Orders should be sent to GcofT Watts, 62 
Belmore Rd, Norwich, NOR 72T, Norfolk. 
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Contests 
The YL-ISSB QSO Party 
Begins at 2300 21 May and finishes at 2400 23 May. 

Full rules may be obtained from YL-ISSB President, 
Marcia Guest, WB4SBK. 1351 Tanglewood Parkway, Fort 
Myers, Fla, 33901, USA. 

The New York State QSO Party 
1900 I May to 0600 2 May, and 1200 lo 2359 2 May. 

Stations may be worked on phone and cw and should 
exchange QSO No, RS(f and QTH. Each QSO counts one 
point and the multiplier is the number of different NY 
counties worked (maximum 62). Logs should show date, 
time, band, mode, station worked, numbers exchanged and 
QTHs. Indicate new multipliers. They should be sent to: 
LERA ARC Contest Committee, WA2FBJ, 6 Howard 
Drive, Spring Valley, NY, 10977, USA, before 1 June. 
Frequencies to watch are 7,060, 14,060, 21 ,060, 28,060, 
14,285, 21,275 and 28,875kHz. 

The "CQ-M" Contest 1971 
2100 8 May to 2100 9 May-cw only. 

USSR stations give RST plus their oblast number, others 
RST plus serial QSO number. Multipliers are countries 
listed in the "R-150-S" list. Contacts between stations in the 
same country do not count, those between stations in the 
same continent count one point, and between stations in 
different continents three points. Listeners score one point 
for hearing one end of a QSO and two for hearing both. 
Final score is the sum of QSO points multiplied by the sum 
of country multipliers. There are single-operator single- or 
multi-band, multi-operator single-transmitter and listener 
categories. Participants may use contacts in this contest in 
lieu of QSL cards to obtain USSR awards. Logs should be 
posted to PO Box 88, Moscow, USSR, before 1 June. 

The OZ-CCA Contest 1971 
1200 I May to 2400 2 May. 
CW only-all bands 3·5 to 28MHz. 

There are single- and multi-operator classes and the 
former must only be active for 30 hours. The six-hour re.st 
period may be divided into not more than two parts and must 
be clearly indicated in the log. Exchanges consist of RST and 
QSO number (starting from 001). QSOs with same continent 
count two points, with other continents three points, and 
count double with OX/OY/OZ. The multiplier is the total 
of DXCC countries worked on each band added together. 
W, VE, VO, PY, LU, VK, ZL, JA, OZ and OY call dis­
tricts a ll count as countries for the purpose of this contest. 

Logs should be postmarked not later than 15 June and 
sent to: E. D . R. Contest Commiltee, Box 335, 9100 Aalborg, 
Denmark. They should be accompanied by the statement 
"l certify on my honour that l have observed all regulations 
and rules established for amateur radio and for this present 
contest, and that I agree with the decision of the contest 
commillee whose decisions will be final." The UK winner in 
the 1970 event was G3ESF who scored 69,255 points from 
270 contacts. 

CHC QSO Parties 
2300 4 June to 0600 7 June. 

This contest is open to CHC, FHC, SWL-CHC and HTif 
members, as well as to all others. There a re awards for first, 
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QTH Corner 
Roger AugugllMO, Meloo C'13ucJto1l , PO Doir. 4, St Clolllcle , 
Mnurltlus. 

G05ATG •I• KGTWT. 643 Ced•• St. Vo!loJo. Collf. 945!)3, USA. 
JDtABX vl11 JA1KSO, PO Box: 7, Aobadol, Yo~oham\1227, Jopnn. 
WO£XDIKC4 vln W40HP, John Bowman, RFD 2-Bo:.t SG--R, Ponsacolo. Fin, 

32500, USA. 
KC6RS vlo W6MMG, 2712 Belmont Canyon Rd, Bolmont, Cellf. 94002, USA. 
WAIARF/KS4 vin WAGMWG. ~O<IO Vin Opnlo, Palos Verd Est, Cnlll, USA. 
KX6DC via WASUCT, 707 Cottonwood Orlvo, Richardson, Toxi'ls, 75080, 

MP•TDU 
OR4CRIAP 
PZIAV 
TA6JB 

Tl9CF 
TTIAD 

VKOHM 
VP2EE 
VP2EZ 

VP2MY 
VPSJA 
VPBJV 

USA. 
•In G2MI. 
via ONSKL, 150 do VIiiegas Slroet, Strombcok' Bevor 18201 Bolghm1 
vln W2CTN, 159 Ketcham Av, Amltyvlllo, NY, 11701, USA. 
vin OJ9Z8, Franz Langner, Carl Kistner· Str. 19, 78 Freiburg, W. 
Germnny. 
via W4VPD, Eno!l Scherf! Jr, 8254 SW 371h St, Miami. Fin.. USA. 
vln F2MO, Mlchol Oort, Malson Holdu, St Pierro O. hubc. B·P, 
Franco. 
•la F2MO (seo TTSAO). 
•I• W9ZTO, 7008 W. 7151 St, tndlnnopolls, Ind, USA. 
vlil WA9VOL, 4324 N New~osllo SI, Harwood Heights, Ill. 60634, 
USA. 
vla W11XL. Jnm11s Hnwkos. RFD 1, Gonatown, NH, 03045, USA. 
via K40SN, 6563 Sapphire Orlvo. Jllcksonvlllo, Fin, 32208, USA. 
via W30JZ, Arden Hopple, RFD 1- Box 33t, Now Cumberland, Pa, 
17070, USA 

VQIRK via W9VNG. 346 Normnndy L:lr· ~rn1slako, 111, 60030, USA. 
VUSKV (soo text). 
VU7US PO Box 534, Ne w Delhi, India. 
VRSDK 824 Boll Avenue-. Sncrnmento, Ci.•111 95838, USA. 
ZKtCE Box 90. Rerotonon. Cook Is. 
SN2AAU 1106 S. Sprucowood, Mount Prospcc1, t11, 60056, USA. 
WACOV P/IR1 Sox 25, Georgetown, Guy4na, 
I H6HM •I• K6ZIF, 6107 Horols St. Los Ano••··· Calif. 90034. USA. 
tMZDQ J. C. Pcrshouse, 93 TnnJong Bungah Pork, Pono.no, Mnloysla. 
INtJK vin OJ9KR, Ulrich Blhlrnayer, Kfopstokweg 9, 74 Tuoblngen, 

Germony. 
9XSWJ vio WIM!J, 58 Felch Rd, North Nollck, Moss, 01762, USA. 

RSGB QSL Bureau, GZMI, Bromley, Kent, BR2 7NH. 

second and third place holders in world, continent, country 
etc in each category. Full details together with an official 
entry form may be obtained from G3FKM in exchange for 
an sac. 

WAB area numbers 
W8GUZ, who is working for the WAB Award, has for­
warded a plea for more UK stations to look up their area 
number so that they can provide them when asked. Fred 
finds tha t the newer licensees seem to be more aware of the 
identification of the JOkm square in which they are located. 
Tbe National Grid system of the Ordnance Survey divides 
the British Isles into large squares ( JOO by IOOkm) and these 
arc identified by two letters (eg SP). Each large square 
contains J 00 small squares and these are further identified 
by a two figure number. The first figure is known as an 
"Easting" and gives the position on the vertical scale. The 
second is the "Northing" and shows tbe position on the 
horizontal scale. The number should be given as two separate 
units- ic 92 should be 'nine two" and not " ninety two'' . 

Band reports 
Mixed conditions on all bands seems to have been the general 
impression during the last month. The exceptional propaga­
tion in the late af1crnoon on 80m has ceased, but signals 
from ZL are now very good in the mornings. Signals seem 
to be edging ever closer to the band edge at 3,800kHz. and 
one G3 was heard on 3,843kHz one morning in contact with 
a group of Ws. 

Many thanks to all who have provided information by 
post and telephone, with special thanks to the following: 
G2BOZ, G3AAE, G3GVV, G3HCT, G3KWK, G3UK.H, 
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Propagation Predictions 
The decrease of the F2 day MUFs which occurred during March will 
continue in April at a faster rate. Al the same time the F2 night 
MUFs will Increase. This will affect mainly 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 wlll be possible. Belter conditions on this band for traffic 
with North America and J apan will not occur until October/ 
November. 

21 MHz wlll also be affected adversely by the lower daytime Ml..IFs. 
Traffic to Western North America, Australia and J apan will not be 
reliable towards the end of the month. 

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

As a result of a seasonal lncreaso In static on 7 and 3·SMHz, dx 
conditions will be markedly worse during the coming months. There 
wlll be suitable conditions for dx on 7MHz during the night, at 
sunrise and sunset, but not to North America. DX wlll also be 
possible on 3·5MHz at these times. Local traffic will seldom be 
Interrupted by the dead zone. 

The provisional sunspot number for January 1971 from the Swiss 
Federal Observatory was 77·9 with the grcntest nctivlty occurring 
during the second half of the month. The predicted smoothed sun­
spot numbers for May, June and July 1971 are 75, 73 and 71 res· 
pectlvely. 

G5JL, G6GH, BRS2098, BRS 17567, .BRS 19682 and 
A7217. Stations lis ted in ita lics were logged on cw, the o thers 
o n ssb. 
3 ·SMHz. 0500 8P6DR. 0600 HR2GH, Tl9CF, VPJST, 
K4BZfl/VP7, VP9GE, 9GIDY, 9Y4MM. 0700 HPIJC, 
OA40S. VE8RX, YNJCN, XEIKB, ZLs, ZlAOL/A. 
0800 Z Ls, OX3WQ. 2000 EP2BQ. 2200 EASGZ, JX4GN, 
ZC4TR. 2300 ZD9.BM. 

7MHz. 0500 TJ9J, VPlAGA, VPll::s (QSL via W2HBKJ. 
0600 PYs, ZC4CB. 0700 CN8D W, C TJAS, HIJPC, JX4RI, 
OY9LJI, TA/ST, Tl9CF, W7JLU/7 (40W). YNICP, ZB2AV. 
0800 VKs. 1800 DUJPB, EP2BQ, JX8/L. 1900 JW8MI, 
6W8DY. 2000 FL8BQ, TA2/IJ, VKWK/11!, ZB2CB, 3V8AH. 
2100 KV4CI, 4UJITU. 9VJA C. 2200 PZIAV, 91'4VU. 
2300 JAJAA, PYOAD. 6Y5SR (7,003kHz most nights), 
9 Y4NN. J A a nd VK signals most mornings and evenings. 

14MHz. 0000 V1'8J V. 0500 KC4USP, KW6DT. 0600 
FOBBS, ST2SA, YKIAA. 0700 JYJ , KX6DC, VR2CC, 
ZD8A.B, 5U7AR. 0800 EA9EJ, JDIABX, SMOERO/ KL7 
(on Arctic expedition), 0900 MID. 1000 3A2CP. 1200 Tl9CF. 
1300 5A4TB. ISOOTA6JO, VQ9RK. 1700 FBBWW, FB8XX, 
SUIMA. 1800 K.H60R, ZS2MI. 1900 FR7AF, JYl/A, 
OR4CR/ E.Pakistao. 2000 FPSCS, VP2DAA, PYOAD, 
ZD9BR. 2100 FG7TD, PJ3RR, TISAD. 2200 CR3AD, 
ZD7ZD, ZD8CS. 2300 K 5KPL{HRI, Mil. XT2AA 
( 14,200kHz regularly). 

21MHz. 0800 J As, 7Q7AA (Box 380, Blantyre), 9C9W.B 
(Iran). 0900 9N I MM. 1000 EA9EA, 5N2AAE, 5X5FB. 1100 
AP2KS, HL9KA, KX6LP, KC6RS, PZ2AC, VS9MB. 1200 
C E7El, YAIGJ M. l 300HSIACS. YBOAA0. 1400HH2MC, 
XW8BP, J YIB. 1500 CEOTS, SUJIM, 9U5AC. 1600 
OX3LP. 1700 TJJAR, TU2CH, TYIA.BE. 1800 ET3DS, 
7P8AB. 1900 CT3AS, VQ9Rl<, 8AGC. 2000 HCI ME. 

28MHz. 0800 FHSCY, VKJMR. 0900 OR4CR/ E. 
Pakistan, VU5KV. 1000 FH8s CE, CG. 1000 FR7ZW, 
UK SJAD, VK6s, VU2REG, VK9XX. noo C RSAG, 
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14MHz APRIL 1971 
USA-East (Wl- 4 ) s 222 -USA- Wqst (W6.7) s 
Car1bb4an(6YS/FM/TI) S 
Brazil (PY) s 
South Africa <ZS) s 
SE Asia (HS, 9M2) s z:: 

Australia (VK) s 
L Cl I'm llJJ 

Japan (JA) s 

21MHz APRIL 1971 
USA- East (Wl- 4 ) s 
USA- W<Zst (W6, 7) s CIZZZ = 
Ca-lbbllan(6YS/FMITI} s 
Braz II (PY) s~ I'] 

South Africa <ZS) s 
SE Asia (HS,9M2) s 
Australoa (VK) s 
Japan (JA) s 

28MHz APRIL 1971 
USA- East (W1 - 4 l s c:= :=i 
CarlbManC6Y51FM/TI l s 
Brazil (PY) s 
South Afr ica <ZS) s 
SE Asia (HS,9M2) s 
Australia (VK) s 
Japan (JA) s = . 

T1mii (GMT) 0002 04 06 0 8 10 12 14 16 18 20 22 24 
s 
Short patri 
L 

= 1- 5days i=6-20days 

Long path - Opqnongs on morii lhan 20 days in thll month 

MS4AUL, MP4Bl0, 5V4J$. 9X5AA. 1200 AP2MR, ST2SA, 
VU21RA. 1300 KV4AD. ZD7BU (QSL via WAOWKW). 
1400 OBSV, VPSKn . 1500 Tl9CF. ZD5F. 1600 JY2. 180(\ 
CE3AE, LU5AH , VP8KL. All W d istricts around 1700. 

Many thanks to the following for information extracted 
from their publicatio ns: T he West Coast DX Bulletin 
( WA6AUD), the DX'crs M:tgmdnc (W4Bl'D). Long Skip 
(VEJDJD), DX News Sheet (Gaajf Waus), QUAX (GJDME), 
a nd On the Air (ON4A D). Plea~c send all items for May issue 
to reach G3FKM by 12 A11ril, for June issue by 12 May, and 
for July issue by S June (please note this early da te). 

SPECIAL EVENT STATIONS 
Open day at Battersea 
The Battersea Adult Education Institute, Latchmere Road, 
Lavender Hill, London SW11, Is holding an open day on 24 April 
1971 at which G3HAB will organize and help to operate GB2CLR 
(Central L·ondon Radio) from 2 to 8.30pm on 7 and 21 MHz. Special 
QSL Cards. 

Hanover Fair 
A speciat i station, OLOMH. will be operating during the period of 
the Hanover Fair from 22 to 30 April. The meeting place for radio 
amateurs is stand 121-148 In Hall 9a. Visitors may operate the Fair 
station or obtain a German licence lree of charge. For the latter a 
photocopy of the applicant's home licence Is required. 
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SOCIETY 
AFFAIRS 

A brief report of the Council meeting held at 

Society HQ on 15 February 1971. 

Present: Mr F. C. Ward {President, In the Chair), Dr E. J. Allaway, 
Messrs J. Bazley, R. J. Hughes, G. R. Jessop, W. F. McGonlg/e, 
A. C. Morris, L. E. Newnham, C.H. Parsons, W. A. Scarr, A. W. Smith, 
R. F. Stevens, G. M . C. Stone, E. W. Yeomanson {members of Council), 
D. A. Findlay, general manager, and A. W. Hutchinson, editor. 

Apologies for absence were received from Dr J. A. Saxton, Mr 
E. G. Ingram and Mr J. R. Petty. 

Before formally opening the meeting the President introduced 
Mr John Bazley, G3HCT, the member appointed by Council to 
represent Zone B. 

Representation on external bodies 
Mr Stone reported that Mr R. G. Flavell had accepted the Council's 
Invitation to represent the Society on UK CCIR Study Group 5. 

Accounts 
The income and expenditure account for the six months to 31 
December was considered by Council. 

Membership and affi liation 
It was resolved: 

(i) to elect 50 corporate and 15 associate members; 
(ii) to grant corporate membership to eight associate members; 

(iii) to reduce the subscriptions of three members; 
(Iv) to grant affil iation to the St Peter's School Radio & Elec­

tronics Club, Huntingdon; Horsham Amateur Radio Club; 
Rugby Amateur Transmitting Society; and the George Kent 
Group Amateur Radio & Electronics Society. 

Exhibition 197\ 
After very considerable discussion it was resolved: " That the 
Council does not this year support an exhibition to be held on the 
same lines as in previous years." 

It was agreed that an alternative function was necessary and that 
th is matter should be considered by Council at its next meeting. 

RSGB's Diamond Jubilee 1973 
It was agreed to appoint an ad hoc committee to put forward pro­
posals regarding the form the Diamond Jubilee Celebrations should 
take, and the following members agreed to serve: Messrs W. A . 
Scarr. L. E. Newnham, R. F. Stevens, J. Bazley and D. A. Findlay. 

Roll of H onour 
Mr Jessop stated that he felt that there should be in headquarters a 
display showing the names of the Past Presidents of the Society. 
He thought that there should also be a similar display giving the 
names of Vice-Presidents and Honorary Members. 

ll was agreed that this matter should be considered at the Sept· 
ember meeting. 

Mullard Award 
It was agreed that the conditions governing the Mullard Award 
should be re-drafted and submilled to Mullard Ltd. 

Committee minutes and recommendations 
Council approved the minutes of the following committee meetings : 
RAEN Committee (12.12.70) ; VHF Contests Committee (6.1.71); 
SclentlOc Studies Committee{1.2.71); Exhibition Committee (27.1.71) 
- Informal meeting, minutes adopted at meeting on 12 February 
1971. 
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Council accepted the recommendations of the VHF Contests 
Committee (6.1.71) (VHF Listeners Championship t970). 

W orld Telecommuni<:ation Day 
Mr Stevens reported that World Telecommunication Day, sponsored 
by the ITU, would be 17 May 1971. It was hoped that a station, call­
sign GB21TU, would be In operation, and possibly a further station, 
GB31TU, would be active on vhf. 

HF Contests Committee 
Council conOrmed the chairman's invitation to Mr S. V. Knowles, 
G3UFY, to serve on the HF Contests Committee. 

Bristol meeting 
Mr Newnham reported that he had attended, on behalf of the 
Council, a very successful meeting at Bristol. The Bristol members 
had been very complimentary about the Society and Mr Newnham 
thought his visit was much appreciated. 

Regional Representative-Region 12 
Mr Smith pointed out that the position of Regional Representative 
for Region 12 (North-East Scotland) was vacant. 

Council resolved that Mr George Grant, GM3UKG, be appointed 
Regional Representative for Region 12. 

Edgware & D istrict Radio Society 
Mr Yeomanson reported that he had visited the Edgware & District 
Radio Society on Monday 8 February ilnd had given a talk on the 
RSGB. 

IARU Region t News 
Mr Yeoman son enquired whether the Region 1 News could be made 
available to members generally. Mr Stevens said that there were 
difficulties, as publication was quarterly and payment would have to 
be by Individual copies rather than a subscription for a period. 

OBITUARIES 

Mr Ronald H arris, G3GGX 
Ron Harris, who died on 6 February 1971, became interested In radio 
when he lost his sight at the age of 16. In addition to operating, he 
maintained his own equipment. He was one of the Orsi members to 
lecture to the Cornish ARC on the subject of ssb. 

Mr A. E. Moon, G3KBM 
Ted Moon, of Saltburn, died on 11January1971. He was well known 
on all bands from 160m to 10m, and 15 radio amateurs attended his 
funeral. 

We have also been advised of the deaths of: 

Mr E. H. L. Cooper, of Southampton; 
Mr P. Crisp, G3BNC, of Southsea, Hanis; 
Mt H. C. W ing, W1AOF/WtCDP, on 17 July 1970. 

YOUR OPINION 
The Editor 
Radio Communlcalio11 
Sir-Dr A. Gschwindt's approach to a.m. speech clipping seems to 
me unnecessarily complicated. He is, of course, quite correct in 
pointing out the necessity for good low-frequency response 
following a tow-level clipper-Ofter and his method of overcoming 
this problem Is Interesting, but why use low-level cllpping in the flrst 
place? 

Dr Gschwind! argues that cllpplng obtained by overdriving the 
modulator will cause interference in adjacent channels but he 
seems to have completely overlooked the fact that the conven· 
tlonal high-level clipping system uses a low-pass fl lier between the 
modulator and the rf ampliOer precisely to prevent this. Although, in 
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the case of a high-power broadcast transmiller, a suitable filter 
would probably be more expensive than Dr Gschwlndt's approach, 
this Is surety not the case at amateur power levels? Suitable filters 
are described In the Radio Communication Handboolc, which gives a 
very adequate discussion of the whole question of a.m. speech 
clipping. 

Yours faithfully, 
D. T. K. Price, BSc (Hons), ZS6ZL 

The Editor 
Radio Communical/on 
Sir-Caustic comment has appeared recently In Radio Commun/ca­
l/on regarding the abilities of licensees who employ commerclally­
bullt transmitting equipment. No doubt there Is much truth in these 
arguments but it should also be said that charges of poor operating 
and Impure signals can be levelled al many stations that are entirety 
or partially home constructed. 

It appears that the critics are so mightily engaged in persuading 
the untutored and inexperienced on the evils of communication, 
that they overlook a substantial portion of the amateur community 
which has a straight choice between becoming Inactive or purchas­
ing a commercial rig. I refer to those of us who, against the apparent 
national trend, work long hours, have substantial business respon­
sibilities, and frequently travel away; add a growing family and other 
normal distractions and the pallern emerges of a licence holder who, 
living a full and productive life, does not flnd It possible to apportion, 
say, 10 to 20 hours a week to the pursuit of his hobby and Intricate 
construction. Indeed, judging from personal log entries, a ngure of 
four hours a month Is remembered with wistful pleasure, following 
periods of intensive business commitment. 

Were It not for the availability of "ready-made" rigs, such members 
of the RSGB and similar bodies would fall by the wayside, thus 
robbing the fraternity of experienced people who are expected to 
maintain the "balance of power" in years to come. Certainly the 
purpose of my own course of action is to maintain at least a mini­
mum standard of knowledge, so that t may more easily return to a 
full involvement upon reaching the age when this highly competitive 
world puts me out to grass. 

For me, amateur radio is a hobby, a relief from the pressures of 
business. It is not a way of life! 

Yours faithfully, 
Victor E. Brand, G3JNB 

MOBILE RALLY NEWS 
Southport RS Steam Party, tG-12 April 
This annual event will take place at Hoole Lane, Banks, near South­
port. There will be a 2m station, a 160m station, a talk-in station and a 
radio exhibition. Other attractions will include steam traction 
engines and an amateur railway. 

There will be a free car park, and refreshments will be available. 

Spalding ARC Tulip T ime Rally, 2 May 
This will be held at the picnic site at Surfleet, four miles north of 
Spaldlng on the A 16 Spalding-Boston road.·The site is Immediately 
south of the bridge and on the east side of the road, and overnight 
camping and caravan facilities will be available. 

Talk-in stations will be operational from 10am on 1,980kHz, 
G3VPR/ P, and 145·8MHz, G3XBS/P, and there will be the usual trade 
stands, bring and buy stalls and raffles. For maps of the tulip fields 
and other Information contact Mr Harrison, G3VPR, 38 Park Avenue, 
Spalding, Lines. 

H anworth Mobile Rally, 27 June 
In association with Hanworth Carnival Committee, the Echelford 
ARS of Ashford, Mlddlesex, will be organizing this rally at Hanworth 
Airpark. 

Further details can be obtained from Mr A.G. Wheeler, 32 Feltham 
Hill Road, Ashford, Middlesex. 

RADIO AMATEURS' 
EMERGENCY NETWORK 

by S. W. LAW, G3PAZ* 

WE trust that the recent hiatus in postal communications will 
not have lost members' desires to air their views and spread 

their news at the first opportunity. For example, why no peevish 
comments about the Rayne! award o f late! Here and now we fore­
stall the Issue by pointing out that, with due respect to the hard work 
put in by certain groups, the Raynet Committee has not been able 
to formula.le a true picture for some lime past owing to the overall 
lack of news of group activities. So, while we acknowledge with 
gratitude those indefatigable controllers who keep us so well 
informed, It is to those others whose light is so well hidden under 
the proverbial bushel that these remarks apply. 

Raynet Committee 
At a meeting on 13 February the committee was reconstituted as in 
the previous year. Council member G3ttR supervised lhe proceed­
ings and agreed to serve in his previous capacity for a further period. 
Representing Kent on this occasion wasT. I. Lundegard ("Smudge"). 
G3GJW. who agreed to undertake the compilation of a complete 
list of frequencies currently in use by all Raynet groups In the UK. 
Group controllers are asked to note that G3GJW is QTHR. 
"Smudge" also made an extremely generous o fter in connection 
with photographic records and was thanked by the chairman on 
behalf of the eommitlM. Controllers wtll be notified of this offer in 
due course. 

The chairman, G3BPT, expressed satisfaction on behalf of the 
commlllee that the decisions reached last year with respect to the 
use of crystal frequencies for Rayne\ had been agreed to by the 
south-east controllers meeting later In 1970. 

The hon registrations secretary announced 89 re-registrations 
and 11 new ones In the last period, All existing controllers were 
connrmed for 1971 In accordance with the registrations list, and the 
appointment of G3GGH as Kent controller (due to the resignation 
of G30DB) was confirmed. A discussion took place concerning the 
new handbook and also a possible change In the type of future 
registration cards. 

After a session of over five hours the committee dispersed until 
the next meeting on Saturday 17 April. 

New groups 
East-coast amateurs who are interested in Raynet should contact 
G300G who Is forming a new group In the Grimsby area. We also 
understand that there is some interest in the Torbay area in the 
west. Much further aneld we understand that LA9BL Is in the pro­
cess of organizing an amateur emergency network in Norway on the 
lines of our UK Raynet. As a point of courtesy they have asked If 
they may use our badge design for their RANN, but coloured blue. 

Honor.ary 1~111.strallon.s stt1et11y : Mrs Jane Baft11r1nl. ''Merrivale", Wiiiow 
Walk, Culvtratont, Gravesend, Kent. 

Hon0tlf1 ittttl4rt. RAEN CommlttH : Mr. E. R. L . 8a1t1tt1 S1 U pper S I 
Htftn'• Road, Heda• End, Southampton, S034LG. Ttl 8otfey '412 

• I JO Alexandra Road, Croydo11. Surrey C RO 6EW 

Mobile Rallies Calendar 

10-12 April 

18 April 
2 May 
30 May 
27 June 

Southport Steam Party. Hoolc Lone, Banks, Nr 
Southport. 
N Midlands. Drayton Park. 
Spalding Tulip Time Rally. Surfleet. 
Maidstone YMCA. 
Echelford. Hanworth A irpark. 
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27 June 
11 July 
8 August 
15 August 
22 August 
29 August 

Longleat Safari. Longleal House, Nr Warrninster. 
Worcester. Upton on Severn. 
Woburn Abbey. 
Derby. 
Swindon. Wroughton Aerodrome. 
Stratford-on-Avon. 
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CONTEST NEWS 
RSGB DF Contests 1971 
Eleven groups are available to run qualifying events during 1971 and 
this has made II possible to Increase tho total number of events from 
seven to eight. However it is impracticable to provide additional 
dates, so It is proposed that some groups, who are relatively close 
to each other, should co-operate to run events in their own name 
in alternate years and support each other during the intervening year. 
The three pairs ol groups that are In the best position to co-operate 
with each other are Chelmsford and Dartford Heath, Oxford and 
High W ycombe, and Rugby and Stratford. T his will then permit 
eight groups to run the seven qualifying rounds and the final. 

W ith an additional qualifying round, 2t competitors would qualify 
under the old rules, which would be an unwieldy number and 
perhaps less selective than is desirable for the final. Therefore, this 
year only the first and second places of those not previously 
qualified In each qunllfylng event send the competitor forward to the 
final, thus reducing the total entry to 14. 

No other change In the exlstlno ru les is contemplated for 1971. 
The following dates for qualifying evenls have been allocaled to 

lhe groups shown: 
25 April- Slado. 
16 May - Rugby. 
13 June-S. Manchester. 
27 June- Grimsby 

18 July - Derby. 
S August -Salisbury. 
5 September-Dartford Heath. 

The date Md loeotio11 of the final has not yet been decided. 

First DF Qualifying Round-Slade 
D ate : 25 Aprll 1971. 
Map : OS Sheet 120 (Burton on Trent) 
A ssembly: 1300bst for start at t320bst. 
Location: MT Park, Whittington Barracks. on the north side of the 
Lichfield-Tamworth road NGR 151069. Frequencies and callsigns 
will be announced at the start. 

Intending competitors are asked to notify Mr P. M. Williams, 20 
George Road, Water Orton, Birmingham B46 1TE, of the numbers 
in their parties requiring tea. Please advise him as soon as possible 
and In any case not later than 10 April. 

Second DF Qualifying Round-Rugby 
Date : 16 May 1971. 
Map : OS Sheet 132 (Coventry and Rugby) 
A ssembly : 1300bsl for start al 1320bst. 
Loc:ation : At the side of a disused airfield NGR 655820. Frequencies 
and callsigns will bo announced at the start. 

Intending competitors are asked to not ify Mr D. Newman, Marina 
Cottage, Watford Top Lock, Watford Village, Rugby, of the numbers 
In their parties requiring tea. Please advise him as soon as possible, 
and In any case not later than 8 May. 

June 1971 Microwave Contest 
0900gmt lo 1SOOgmt 20 June. 
All entries and checklogs must be sent to the adjudicator addressed 
to VHF Contests Committee c/o G3VPK, "Maple Leaf", Great Brax­
ted, Witham, Essex, CMS 3EJ. 
1. Scoring conlacts may be made on any amateur frequency above 

1GHz but lower frequencies may be used for setting up contacts. 
2. Contest exchanges will be as follows: 

On the 1·3GHz band-RS or RST report followed by a serial 
numbar, ORA locator and QTH. 
On other bands-RS or RST report followed by a serial number 
and brief details of equipment In use (eg 2C39, S1M2,20-ele Yagi). 
Serial numbers begin at 001 on each band. This information may 
only be passed on the band for which points are claimed. It 
should all be logged. 

3. Scoring will be as follows: 
On the 1·3GHz band-2 points pt"r kilometre 
On the 2·3GHz band-3 points per klfometre 
On other bands- 5 points per kilometre 
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4. The same callsign mus! be used on alf bands for all scoring 
contacts. Unless superseded by the above, the following General 
Rules, as published In lhe January 1971 issue of Radio Communi­
cation, wlll apply: 1, 2, 3, 4b, 6b, 7b, Sd, 9a, 10a, 1 t-24. 

June 1971 70MHz Portable Contest 
0900gmt to 1700gmt on 27 June. 
All entries and checklogs must be sent to the adjudicator addressed 
to: VHF Contests Committee, c/o GSA YN, 108 Gascoigne Road, 
New Addington, Croydon, Surrey CRO ONE. 
The following Genera l Rules, as published In the January issue of 
Radio Communication, wlll apply: 1, 2, 3, 4b, Sa, 6a, 7a, Sc, 9a, 10a, 
11-24. 

May 1971 144MHz Portable Station Contest 
Amendment 
In the details of Section 2 publlshed In the March issue, the l ime 
and date of commencement should have read 0900gmt 2 May. 

NFD 71 
Rules for N FD 1971 were published on page 130 of the February 1971 
Issue o f Radio Communication. Each year the HF Contests Commit­
tee Is obliged to disqualify a number of entrants who have neglected 
to comply with the rules. Please get your club contest o rgan izer 
to rend the ru les carefully now. 

Contests calendar 

11 April- W AB LF CW Contest 
25 April- First OF Quafifylng Round-Slade (Rules in this issue) 
1-2 May- 144MHz Portable (Rules In March and this issue) 
16 May-Second OF Qualifying Round-Rugby (Rules in this 

Issue) 
2t-23 May-YL ISSB QSO Party 
22-23 May-432MHz Open (Rules In March Issue) 
s-e Jun-NFD (Rules fn February Issue) 
5·-7 June-CHC/ FHC (phone and cw) 
20 Jun-WAB VHF Phone Contest 
20 Jun-Microwave (Rufes In this Issue) 
'Z7 June-70MHz Portable (Rules in this Issue) 
3-C July-Summer 1·SMHz 
3-C July- 1«MHz Open 
3-C Juty- 144MHz Listeners Contest 
10-11 July- HP FD (Rules In March Issue) 
18 July-432MHz Open 
18 July-432MHz Listeners Contest 
9 Auguat-1«MHz SSB 
14-15 Auguat-70MHz CW 
4-5 September- VHF NFD (Rules In March Issue) 
1ZSeptember-80m FD 
2-3 October-UHF NFD 
9 Oct-30 Dec- 70MHz Cumulative 
S.-10 Oc:tober-21/2SMHz 
23-2A Oc:tober-7MHz (cw) 
30-31 October-432MHz Fixed 
8-7 November- 144/432MHz CW 
8-7 November- 7MHz (phone) 
H November-CHC/FHC (phone and cw) 
1:i.-1' November-2nd 1·BMHz 
5 Dec:ember-144MHz Fixed 

Looking ahead 

17 April-VHF Convention, Whitton. 
23 Aprit- RSGB Dinner Club, Klngsley Hotel, London WC1. 
7 May-RAOTA Reunion. 
9 May- NRSA Convention. 
17 May-World Telecommunication Day. 
25·27 June-IARC Convention, Geneva. 
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I rn[ill]ill rm~ 
Items for Inclusion In this section should be sent to regional 
representatives on the first of each month for lncluslon In the 
following month's issue. They should not be sent direct to the 
editor. 

The date of publication of the folloV(lng month's Issue, first 

REGION 1 RR B . O'Brien, G2AMV 

Special regional event: 

9 May, 1971 Belle Vue Convention. 

Merseyside Luncheon Club- First Monday each month, 12.30 for 
12.45 pm. HMS landfall. Please advise G3VOT or G2AMV before­
hand If you wish to attend. 
Ainsdale (ARC)-14, 28 April, 8 pm, "The Morris Dancers", 
Scarisbrick. 
Allerton (Liverpool) Scout ARS North West Region-Thurs­
days, Spm, 1st Allerton Group headquarters, Algburth Vale, 
Llverpool 17. All Scouts Interested In amateur radio are welcome. 
Blackburn (East Lanes ARC)-Flrst Thursday each month, 
7.30pm, Edinburgh House, Shearbank Road, Blackburn. Further 
details from G4JS. 
Blackpool (8 & FARS)-Mondays, 8pm, Pontins Holiday Camp, 
Squires Gate. Morse tuition at 7.30pm. 
Bolton (B & DARS)-Please note new meeting place. Clarence 
Hotel, 176 Bradshawgate, Bolton. Meetings will in future be held on 
alternate Wednesdays, 7, 21 April, 5 May. 
Bury (8 & RRS)-Meetings take place once a month on the second 
Tuesday at Spm, In the George Hotel, Market Street, Bury. Secretary, 
A. Cooper, G3VVQ, 411 Holcombe Road, Green mount, Bury. 
Carlisle (C & DARS)-Mondays, 7.30pm, Currock House, Led­
iard Avenue, Currock. Secretary, A. Harper 23 Roman Way, 
Carlisle. 
Cheshire (Mid-Cheshire ARC)-Wednesdays, 7pm, Technical 
Activities Centre, Wlnsford Verdin Grammar School, Grange Lane, 
Wlnsford. All meetings begin with a morse class, the main feature 
ls at 8pm. 
Chester (C & DARS)-Tuesdays, except the first Tuesday In the 
month which is net night, 8pm, YMCA, Chester. 
Crewe-Local members continue to meet at the QTH of R. Owen, 
10 Circle Avenue, W illaston, Nantwich, from whom further details 
may be obtained. 
Douglas (D & DARS)- Second and fourth Wednesdays In the 
month, 7pm, Douglas Holiday Camp, Victoria Road, Douglas, 
Isle of Man. Secretary, J. Parnell, Upper Cronkbane Farm, Quines 
Hilt, Port Soderlck, Braddan, Isle of Man. 
Eccles (E & DRC)-Tuesdays, 8pm, Bridg!!water School, Worsley, 
Lanes. T hursdays-Club top-band net, 2030gmt. 
Leyland Hundred (LHARG)-Net nights: Thursdays at 2000gmt, 
1,915kHz. Saturdays at 1900gmt, 145·8MHz. 
Liverpool (L & DARS)-Tuesdays, 8pm, Conservative Associa­
tion Rooms, Church Road, Waver1ree. Secretary: G3WCS, Ken 
Wood, 90 Childwall Valley Road, Liverpool 16. 
Liverpool (NLRC)-9, 23 April, 7 May, 8pm, Labour Party HQ, 13 
Crosby Road South, Liverpool 22. Secretary, M. Graham, G3XMG, 
14 Albert Road, Waterloo, Liverpool 22. 
Manchester (M & DARS)- Wednesdays, 7.30pm, 203 Droylesden 
Road, Newton Heath, Manchester 10. 
Manchester (SM RC)- The vhf section of the club (GSUHF) meets 
Mondays at 8pm, at the club shack, "Greeba", Shady Lane, Man­
chester 23. Visitors are welcome on both Mondays and Fridays. 
Main club meetings at Conservative Association Dtvlsional Office, 
449 Palatine Rood, Northenden, Manchester 22, at 8pm. 
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Tuesday In the month, should be borne In mind so that events 
are not, In fact, hlsiory when the details are published. While 
regional representatives are pleased t o receive clubs' events 
calendars for several months ahead, they still require monthly 
events lists so that entries can be confirmed or amended. 

Preston (PARS)-15, 29 April, 7.30pm, "Windsor Castle" (private 
room), St Paul's Square, Secretary, G. W indsor, 26 St Gregory's 
Road, Preston. 
Salford (Dial House Radio Society)-A society of GPO Engi­
neers. W ednesdays, 6pm, 8th floor (river end), Dial House, Chapel 
Street, Salford 3. Further details from secretary at the same address. 
Stockport (SRS)- Second and fourth Wednesdays, 8pm, The 
Blossoms Hotel, Buxton Road, Stockport. Further details from the 
secretary G8BCG. 
Thorton Cleveleys (TCARS)-First and third Wednesdays 
each month, 8pm, St John Ambulance Brigade Hall, Fleetwood 
Road North, Thorton, Blackpool. Secretary, G3YWH. ASR, 
G3ZBO, 
Warrington (Culcheth ARC)-Frldays, 7.30pm, Chat Moss Hotel, 
Glazebury. All visitors are welcome. Secretary, K. Bulgess, 32 
Hendon Street, Leigh. 
Westmorland- Fridays, 7.30pm, 24 Park Road, Milnthorpe. All 
visitors are welcome. Secretary, J. Forrester. 44 New Street, Carn­
forth. 
Wlndscale-Cumberland (WAR & ES)-Frldays, 7pm, c/ o 
Falcon Club, Falcon Field, Egremont. Further details from N. 
Ramsden, G3RHE. 
Wirral (WARS)-Flrst and third Wednesdays in the month, 
7.45pm, Scouts HQ, Harding House, Park Road West, Claughton, 
Birkenhead. Secretary, A . Fisher. G3WSD, 34 Glenmore Road, 
Oxton, Birkenhead. 
Wirral (Wirral DX Assoclation)-Last Thursday each month at 
members' homes. Secretary, J. Share, G30KA. 

REGION 3 RR R. W . Fisher, G3PWJ 

Birmingham (MARS)-20 April, 8pm, Midland Institute, Margaret 
Street, Birmingham 3. GBBHE. 
Cannock (CCARS)-Meetlngs monthly on the first Thursday, but 
a natter night every Thursday, Spm, Bridgtown Socia! Club, Walsall 
Road, Bridgtown. 
Dudley (DARC)-13, 27 April, 8pm, Central Library, St James' 
Road, G3PWJ. 
Hereford (HARS)- Every Friday evening, Clvtl Defence HQ, Gaol 
Street, Hereford. 
Lichfield (LARCS)-First Monday and third Tuesday of each 
month, The Swan Hotel, Lichfield. GBCNB. 
Nuneaton (NARC)-Flrst Friday of each month, Catdecote 
Grange. D. Smith, 2 Nlton Road, Nuneaton. 
Rugby (R & DAR & EC)- Fl rst Tuesday in the month, 10 Drury 
Lane, Rugby. G3YQC. 
Solihull (SARS)-20 April (Shacks "colour slides"), 7.30pm, 
Manor House, High Street, Solihull. 4 May (Info rmal), 9pm, Mall 
Shovel. G:!ZXO, ex GBBYM. 
Sutton Coldfield (SCRS)-12 April ("Hints on mobile operation" 
tape), 26 April (Natternite), Clubhouse, Sutton Town Football Club, 
Coles Lane. GBCZM. 
Telford (WARS)-Every Wednesday, 8pm, Kelley Bank Youth 
Club, Main Road, Kelley Bank, Telford, Salop. (First Wednesday 
each month during college terms held at Walker T echnical 
College, W ellington). G3UKV. 
Worcester (W & DARC)-17 April (Constructional contest), 
7.30pm, Crown Hotel, Broad Street. G3WUI. 
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REGION 5 RR S. J. Granfield, GSBQ 

Cambridge (C & DARC)- Every Friday. 7.30pm. The AGM was 
held on 12 March at the Club HQ, Corporation Yard, Victoria Road, 
Cambridge. Visitors are always welcome. 
March (M & DRAS)-Tuesdays, Club HQ, Old Police HQ, High 
Street, March, Isle of Ely. 
Shelford (S & DRS)-Meetings held on Thursdays. 1 April 
(Short lectures-any subject), 8 A1>ril (No meeting), 15 April 
(NFD planning and junk sale), 22 April (RAE revision), 29 
April ("LI aerials and A TUs", by Doug, G3UMI), 8pm, Church 
Hall, Ampthill Road, Shelford, Beds. 

II ls with regret that we announce the retirement as hon secretary 
ot "Bill" Steadman. owing 10 ill health, and we all wish him a speedy 
recovery. His place has been taken by Arthur Sullivan. G2DGF, 12 
Glebe Road, Letchworth, tel. Letchworth 644 t. 

REGION 7 RR P.A. Thorogood, G4KD 

Members In this region are asked to request their clubs, societies 
and groups to consider holding a regional meeting in September or 
October on a Saturday. In addition to the regional meeting there 
could be an exhibition, film show, ladles show, lecture, tea and 
supper. RSVP G4KD 

Attention is drawn to the talk to be given to lhe Verulam ARC on 
21 April by Brian Armstrong, G3EDO. Visitors will be welcome. 

Acton, Brentford & Chiswick (ABCRC)-20 April ("2m". by 
G8DLK), 7.30pm, Chiswlck Trades & Social Club, 66 High Road, 
Chlswlck. 
Addlscombe (AARC)- Second and tourth Tuesdays, 8pm, 
"The George", High Stree1, Thornton Heath. 
Ashford, Echelford (ARS)-Second Monday and last Thursday 
of month. 12 Aprll (Still open time), 29 April (" Radio astronomy for 
amateurs", by G. Sweet, G30ZY), 7.30pm. St Martin's Court, Kings­
ton Crescent, Ashford, Mlddx. 
Barking (B & DREC)-Tuesdays and Thursdays. 22 April 
("lmplrlcal approach to synoptic meteorology and vhf" by J. 
Johnson, G2HR) 8pm, Gascoigne Recreation Centre, Gascoigne 
School, Morley Road, Barking. 
Bexleyheath (NKRS)-Second and fourth Thursdays. 8 April 
("Riiy", by G3PDG), 22 April (Junk sale), 7.30pm, Congregational 
Church Hall, Chapel Road, Bexleyheath. 
Cheshunt (CDRC)-Flrst Friday of month, 7.30pm, Methodist 
Church Hall, opp Theobalds Station, Cheshunt. 
Chlnoford (RSGB Group)-Fridays. Telephone 01-524 0308. 
Chlngford (SRC)-Fridays, 7.30pm, Friday Hill House, Simmons 
Lane, Chingford, E4. 
Croydon (SRCC)-Third Tuesdays, 7.30pm, "Swan & Sugarloaf", 
South Croydon. 
Crystal Palace (CP & DRC)-Saturdays 8pm, Emmanuel 
Church Hall, Barry Road, SE22. 
Dorklno (DR & DRS)-Second and lourth Tuesdays, 8pm, 
" Wheatsheaf". Dorklng. 
Ealing (E & DARS)-Tuesdays, 7.30pm, Norlhfields Community 
Centre, Northcroft Road, W13. 
East London-18 April ("Construction snags", by R. Brown, 
G3SKJ), 2.30 for 3pm, Wanstead House, The Green. Wanstead, E11, 
( 200 yards Wanstead Station, Central Line). 
Edgware & Hendon (E & DRS)-26 April (lecture night), 8prn, St 
George's Hall, 51 Flower Lane, Miii Hiii. NW7. 
Farnham, Bucks (Burnham Beeches RC)-Fortnlghtly on Mon­
days, Public house by Village Hall, Victoria Road, Farnham 
Common. 
Gravesend (GRS)- Mondays, 8pm, Northfleet Recreation Centre, 
Springhead Road, Northfleet, Kent. 
Guildford (G & DRS)- Second and fourlh Fridays. 9 April (AGM), 
8pm, Guildford Engineering Society, Stoke Park. 
Hampton Court (TVARTS)- First Wednesday in the monlh, 
7.30pm, "The Three Pigeons", Portsmouth Road, Surbiton. 
Harlow (DRS)-Tuesdays (General and cw practice); Fridays 
(Junior), 7.30pm, Mark Hall Barn, First Avenue. 
Harrow (RSH)-Every Friday, 8pm, Harrow County School for 
Boys, Sheepcote Road, Harrow. 
Havering (H & DARC)-Fortnightly, 8pm, British Legion House, 
Western Road, Romford. 
Hemet Hempstead (HH & DARS)- First and lhird Fridays, 
7.30pm, "Addmult" Sports Club, Hemel Hempstead. 
Holloway (GRS)- Mondays (RAE), 7pm; Wednesdays (Morse), 
7.30pm; Fridays (Club), 7.30pm, A rchway School Annex, Whitting­
on School, Highgate, N19. 
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llford- EvCl'y Thursday, 8pm, 50 Mortlake Road (oil llford Lane) 
lllord. 
Kingston (K & DARS)-Second Wednesday in each month. 
14 April ("Introduction to ICs", by R. S. Babbs, G3GVL), 8pm, 
Penguin Lounge, 37 Brighton Road, Surbiton. 
London Group-G4Kl:l. Telephone 01-959 3528. 
Loughton- Fortnlghtly on Fridays, Laughton Hall, Rectory Lane 
(nr Debden Station). 
New Cross- Wednesdays and Fridays, 8p111, 225 New Cross Road, 
SE14. 
Paddington (P & DARS)-Thursdays, 7.30pm, Beauchamp 
Lodge, 2 Warwick Crescent, W2. 
Purley (P & DRS)- Fl rst and third Fridays, 8pm, Railwaymen's 
Hall, side entrance, 58 Whytecliffe Road, Purley. 
Reigate (RATS)- Firsl Wednesday, 7.45pm, "George and 
Dragon", Cromwell Road, Redhill. 
Romford (R & DRS)- Tuesdays, 8. t 5pm, RAFT A House, 18 
Carlton Road. 
Scouts (ARS)-Third Thursday of month, 7.30pm, Baden Powell 
House, Queensgate, South Kensington, SW7. 
Sldcup (CVRS)- First and third Thursdays, 8pm, Congregational 
Church Hall. Court Road, Eltham, SE9. 
Southgate (SRC)- Second Thursday of month. 7.30pm, Civil 
Defence Hut, Bowes Road, N11. 
St Albans (Verulam ARC)-21 April (Brian Armstrons, G3EDO, 
talk with demonstration on "Reviewing equipment" based on re­
views which have appeared in Radio Communication. Visitors wel­
come) 7.30 for 7.45pm, Council Chamber, Town Hall, St Peter's 
Street, St A lbans. 
Sutton & Cheam (SCRS)- Third Tuesday, 20 April (AGM), 
8pm. "The Harrow Inn''. High Street, Cheam. 
Welwyn (Mld-Herts ARS)- Second Thursday in month. 8 April 
("Twenty-five years of Mid-Herts amateur radio", by Jack Hum, 
G5UM), 8pm, Welwyn Civic Centre, Welwyn. 
Wimbledon (W & DRS)- Second and last Fridays, 8pm, St John 
Hall, 124 Kingston Road, South Wimbledon, $W19. 
Wembley (GECARS)- Thursdays, 7pm, Sports Club, St Auguslln 
A venue, North Wembley. (This club is open to non-GEC employees 
by invitation. Telephone Dain Evans, G3RPE, 01-904 1262, for 
details). 

REGION 9 RR J . Thorn, G3PQE 

A regional meeting and convention will be held in Weston-super­
Mare Technical College on Saturday 19 September. 

Bristol, City & County (BARC)-Tuesdays and Thursdays. Club 
meets at 7.30pm, Club HQ, G3TAD, 41 Ducle Road, Barton Hiii, 
Bristol 5. G3RKH. 

(RSGB Group)-26 April (Potted lectures by G3JMY, G3VBH, 
G3XT J and G8BIY). 7.30pm, Becket Hall, St Thomas Street, Bristol 
1. G3ULJ. 

(Shlrehampton)- Every Friday, Twyford House. Change of 
secretary trom G3YIQ to Eddie Davis, G3SXY. An RAE course is 
running under the tutorship of Maurice Wilkins. 

(Unlversity)-Every Saturday afternoon, Dept of Physics, Royal 
Fort, Tyndall Park Road, Bristol 8. G8AOP. 
Cornwall (CRAC)-Meetings at SWEB Social Club, Pool, Cam­
borne. G3UCQ. 

(Falmouth)-GSOJ N. 
(Newquay)-G3THT. 

Exeter (EARS)-6 April . Meetings at the Community Centre, 17 St 
David's Hiii, Exeter. G3TXG. 
North Devon (NDARC)-14 Aprll (Lecture). 28 April (Ragchew). 
RAE at 7pm on each date. Club meets at "Grinnis", High Wall, 
Stlcklepath, Barnstaple. G4CG. 
Plymouth (PRC)-6, 20 April, Virginia House. Bretonside, Ply­
mouth, G3SPI. 
Saltash (S & DARC)- 16 April, 7.30pm, Burraton Toe H, Warraton 
Road, Saltash. G3XW A. 
South Dorset (SDRS)- Meetings at Technical College on the 
firs I Friday In month. G3EA T. 
Taunton (T & DARC)- Every Friday club meets at its HQ (the old 
SEVO Conference Room), The Barracks, The Mount, Taunton. 
G8CWD. 
Torbay (TARS)- Every Friday and Saturday. 24 Aprll (Business 
meeting). Club meets at its HQ, rear of 94 Belgrave Road. G3NQD. 
Weston-super-Mare (WSMRS)-2 April (Amateur tv talk and 
demonstration hv R. J. Robson, GBAGI and R. Harris), 7.30pm, , 
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Small Lecture Theatre, Ground Floor, New Technica l College. 
G3GNS. 
Yeovil (YA RSI- Wednesdays, The Park Lodge. G3NOF. 

REGION 10 RR D . M. Thomas, GW3RWX 
Blackwood (ARC)- Fridays, 7pm, Blanche Cottage, off High 
Stroet, Blackwood. Mon. The club recently suffered a sad loss by lhe 
death of Mr W. T . Forbes, GW3VSM. Sightless from birth, he was a 
good operator and an inspiration to more fortunate people. The deep 
sympathy of the club ls ex tended to surviving relatives. 
B arry College of Further Education (ARS) - Thursdays, 7pm, 
Barry College of Further Education, Colcot Road, Barry, Glam. The 
annual Marconi commemoration ol the t rnnsmissions from Flat 
Holm Island to Lavernock Point will again take the form of portable 
operation from 0001 to 2359 on 23 May. The Island callslgn will be 
GB3FI and that of Lavernock Point GW3VKL/ A . A social will be held 
on the evening ol 22 May at the social club located at the Lavernock 
Caravan Site, to which all local members are invited. 
Cardiff (RSGB Group)- Since the usual meeting night on the 
second Monday of the month falls on Easter Monday, the April 
meeting will be held in the Department of Geology, University 
College, Pork Place, Cardiff, on Monday 19th at 7.30pm. A talk and 
demonstrations on "Crystals, including quartz" wlll be given by Dr 
G. Lemon: domonstrntlons will include diamond saw techniques 
used In the culling of quarlz crystals, and crystal ldentiOcation 
using 1>olarlzed light microscopy. 
Glamorgan Rayne! Group-Full training programmes are now in 
operation, using nbfm equipment, and the efficiency of the group Is 
now of a high order. Details of acllvi llcs from GW3ZFG, Cardiff 
62411. 
H averfordwest (ARS)-Tuesdays, 7.30pm, New HQ, Rosemary 
Lane, Haverfordwest, Pembs. Club callslgn, GW3XCT. Secretary, 
GWSYBB. 
H oover ( ARC)-Mondays, 7.30pm, Hoover Social Club, Hoover 
Works, Pen trebach. Secretary, Mr F. E. Tribe. 
P ort T albot (ARC)- Second Tuesday ol each month, 7.30pm, 
Trelelln Club & Institute, Port Talbot, Glam. GWSVX. 
Pontypoot (A RC)- Tuesdays, 7pm, Educallonal Setllemenl, 
Rockhil l Road, Pontypool. Mon. GW3JBH. 
Pembroke (ARC)-Last Friday of each month, 7.301>m. Defensible 
Barracks, Pembroke Dock. GW3LXI. 
Sully & D istrict Shortwave Club- T uesdays, 7pm, The Annexe, 
Sully Bowls & Social Club, 59 South Road, Sully, Glam. Secretary : 
Mr Glyn Maggs, 3 Thorley Close, Cyncoed, Card iff. 
Rhondda (ARS)-Meets at Rhonddn Transport Employees Club 
& Insti tute, Porth, Rhondda, Glam. GW3PHH. 
Swansea T elephone Area CA RS)- Tuesdays, 7.30pm, Telephone 
Engineering Centre, Gors Road, Swansea. Calls lgn, GW3ZTK. 
Secretary: Mr D. E. Connor, 7 Glanmon Park Road, Skelly, Swansea. 
University College, Cardiff (ARS)- Detnlls o f meetings and 
future activities from the secretary, c/o Studen ts Union, Dumfries 
Place, Cardiff. Callsign, GW3UWC. 
University College, Swansea (ARS)- Dctalls from lhe Secretary 
c/o Students Union, University College, Singleton PBrk, Swansea, 
Glam. A meeting o f the combined Welsh University Radio Societies 
was held at Aberystwyth on 24 February. The meeting was very 
successful, and Included talks by Mr G. Sall.?r, Head of Engineering, 
BBC (Wales), on "Broadcasting In the Seventies", and Mr A . 
Hemming, GW3SWO/ZD9BE, on "Tristan da Cunha". 

REGION t2 RR G. M. Grant, GM3UKG 

Aberdeen (AARS)- Frldays, 7.4511111, 6 Blenheim Lane. Aberdeen. 
GM3HGA. Tel Aberdeen 33838. 
Dundee (DARS)-Thursdays, 7.30pm, 3 Magdalen Place (o ff 
Roseanglc), Dundee. GM3KYI. 
Inverness (IRS)-Thursdays, 7.30pm, 4 Falcon Square (nr railway 
station), lnvorness. Mr Norris (OTH as per January Rndio Communi­
c:allon). 
Lerwick (LRC)- Tucsdays and Thursdnys, 8pm, Annsbrac Hou sci 
Lerwick. GM 3XPQ. Tel Bixler 249. ' 
Lhanbryde (MFARS)- Wednesdays, 7.30pm, St Androws School, 
Lhanbryde, by Elgin, Morayshire. GM3UKG. Tel Clochan 225. 
T hurao (CARS)-Second Tuesday In ench month, 7.30pm. 
Thurso Technical College. GMJJUD. 
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REGION 1' RR N. G. Cox, GM3MUY 
Ayrshire (AARG)-19 April, 7.30pm, YMCA, Howard Street. 
Kilmarnock. 
Ayrshire (Ardeer Recreatio n ARC)-6, 8, t3, 15, 20, 22, 27. 29 
April, 7.30pm, Ardeer Recreation Club. Amateur Radio Section, 
Stevenston. Details from J. F. Mccreight, GM3DJS, 10 A uchen­
harvle Road, Stevenston, A yrshire. 
Falkirk & District RSGB Group-30 April, 7.30p111, Temperance 
Calo, Lint Riggs, Falkirk. 
Glasgow University (GURC)- 2, 23, 30 A1>1ll, 7.30pm, George 
Service House, Universlly Gardens, Glasgow W 2. 
Groenock & District (G & DARC)-2, 9, 16, 23, 30 April, 7.30pm, 
James Watt Library, Union Street, Greenock. 
M id-Lanark RSGB Group-16 April, 7.30pm, YMCA Brandon 
Street, Motherwell. 
W est Scotland (ARS)-2, 9, 16, 23, 30 April, 7.30pm, Royal Signals 
Lowland HO. 2t Jardine Street, Glasgow W2. 

REGION 17 RR C. Sharpe, G2HIF 

Basingstoke (BARC)-Meetings on the nrst and th ird Saturdays 
In each month, 7pm, Chineham House, Shakespeare Road, Popfey, 
Baslngstoko, Hani s. G3CBU. 
Newbury (N & DARC)- Meotlngs on tho nrst Monday in each 
month, 7.30pm, Soulh Berkshire Technical College, Newbury, Berks. 
G3KJC. 
N . B erks (AERE, H arwell, ARC)- Meetlngs on the third Tuesday 
In each month. Also Informal meetings and funk sales every Friday 
lunchtime. 20 April (Basic semiconductor circuit design), 7.30pm, 
Socia! Club, AERE, Harwell, Dldcot, Berks. G3NNG. 
Swindon (S & DARC)- Meetings on alternate Wednesdays. 7 
A.prll (Informal), 21 April (Operating awards-lhe G3JO Cup), 
7.30pm, Pcnhill Junior School, Swindon, Wiiis. G3JAP. 

A PUBLICATION FOR THE RADIO AMATEUR 
ESPECIALLY COVERING VHF. UllF ANO M ICROWAVES 

The magulne especially for the VHF-UHF amateur. VHF COM­
MUNICATIONS Is more than Just a magazine, since It offers 
features not provided by any other magazine In the world. 

• Purely technical articles fn the VHF and UHF spheres, no 
edltorlal columns. 

• Provides all special components required for bulldlng up the 
described equipment that are not readily available to the 
nmoteur. Items such as: Epoxy and Teflon (PTFE) PC-boards, 
colllormers, trimmer capacitors, semiconductors (including 
I Cs), as well as kits of parts. 

• Absolute state-of-the-art In VHF technology, because the 
authors of VHF COMMUNICATIONS are not only leadfng 
VHF amateurs but mostly professlonal engineers employed 
In Industrial research and development departments. 

VHF COMMUNICATIONS i s a quarterly publlcatlon in February, 
May, August and November. The subscription rate Is £1·50;. 
indlvldual copies are available for 48p. 
Please w rite to your representative for lull detalls, Including fist 
of contents, material p rice lists, etc. A II back copiea are still 
avallablo. 
Editor: 

Publlsher : 

Terry D. Blttan, G3JVO/DJOBQ 
Robert E. Len tz, DL3WR 
UKW-BERICHTE, H. J, Dohlus, DJ30V 
D-8520 ERL ANGEN, Glelwltzorstr. 45 
Federal Republlc o f Germany 

U.K. Representative : 
MICROWAVE MODULES 
4 Newllng Woy 
WORTHING, Sussex 
Tel : 0903 64301 (Worthing) 
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MEMBERSt ADS .............................. . 
These advertisements are accepted free of charge as a service to 
members of RSGB. They mu1t be 1ubmltted on the Member•' Ads 
order form printed on the penultimate page of each leaue of Radio 
Communication, or on a postcard similarly laid out. Each mu1t 
be accompanied by a recent Radio Communlc11/on wrapper 
addreeaed to the advertiser, a1 proof of member1hlp. 

The closing date for each 111ue Is the 7th of the preceding month, 
but no guarantee of lnclualon In a 1peclflc l11ue can be given. 
Valid advertisements not published In the lsaue following receipt 
will be held over until the next Issue and should not be resubmitted. 

FOR S A LE 

2m tx/ rx am/cw, G & D Falcon Ix, uses 8MHz xtals. Command rx, 
4-6MHz, and Nuvistor cnvtr, spkr, built in wooden case 18in by 
14iln by 6iln, requires 12V de 6A max supply, £30. G3CYY, QTHR. 
Tel Tarvin 787. 
Sommerkamp FL200B, £95. BC221 with charts, less psu, £20. 24V 
blower, £1. 2}in diam ceramic coil former with sockets, 25p. 500V 
500mA and heater windings, £1. 18 Set, £1. Buyer coll. G3WJN, 
QTHR. Tel Reddllch 63817. 
Inoue IC-700 series, comp sin rx/tx, psu and mlc, exc cond, £150. 
G3PFH, 7 Shere Road, Ganis Hill, llford, Essex. 

Eddystone 640 rx, £9.50. ZC1 Mk 2, less psu, £9.50. 160m trnscvr with 
6V /M psu, beautifully made, £14. All band 6HF5 linear. rough, less 
valves, £4.50. 70cm cavity wavemeter, £2.50. R1475, wkg, £4.50. 
G3KWK, QTHR. Tel Reddltch 63817. 

Labgear topbander. fine cond, £10 buyer coll. G8LG, OTHR. Tel 
Ascot 22017. 
Canonball 160m ssb Ix, £22. Pair QYS-100, new, offers. Advance slg 
gen, £5. CR300 + psu, offers. Wanted: KW2000 with psu, pref ac 
and /M. G3DCS, OTHR. 
KW2000A, late model, £150. Heath SB301 rx £110. Both gd cond, 
pro1 aligned, with spare tubes. GM3UMW, QTHR. Tel 041-776 6627. 

Hammarlund HQ129X rx, 54-31MHz, no b/s 160m, £28. Buyer coll. 
Algale, 18 Florence Road, Wimbledon SW19. Tel 01·5423553. 

Loran indicator stripped gd tube, £2. Miniature waveform monitor 
2lin tube, no psu, £3.50. Spares 1or CT38 not meter. Collect. Cook 
Old Lodge, Seven HUis Road, Cobham, Surrey. Tel Cobham 3117. 

Halllcrafters SX133 with mtchg spkr, brand new, £80. Swan 500c 
new valves, £250. Shure 444T mic, as new, £10. G3YQE, QTHR. 
Tel 01 ·592 7800. 
52 Set psu, phones, orig manual, gd, £12. Hamgear PM2, new, £5. 
Wanted: tuning meter AR88D Sm A zero deflection to the right. Your 
price. Bovlngdon, 6 Roberts Lane, Chalfont St Peter, Bucks. 
Codar A TS T28 ac and de psus, /M control unit, 160 and 80m Tavasu 
aerial coils, £40 ono or will exch for HW32A. Also require de psu 
for HW32A. G3Y JD, 347 Croxley View, Watford, Herts. 

KW201 rx with xtal calibrator and 0 mull, as new, £90. Also Joy­
stick aerial, 4r1 tuning unit, £7. 19 Set, with psu and all accessories, 
£7. Buyer coll. G3XTU, QTHR. 

PO 3000, 60000 relays in screen cans 17 for £1. Old Iv, £1. 1968-9 
WWs, offers. 10ft bamboos (2). 50p. Makowski, 66 Manor Avenue, 
London SE4. 

90mm reflecting telescope with all eyepieces, lilts, stand and finder 
scope, £15 ono. Wiikie, 12 Westfield Avenue, Harpenden, Herts. 

KW2000A ac psu, Shure mic. TA33 Junior beam, all lmmac, £180 
the lot. G3PCT, 40 Mitchell Way, S Woodham Ferrers, Essex. Tel 
Woodham Ferrers 358. 

AVO sig gen 100kHz to 80MHz, mains op, £5. Mullard 40W public 
address amp with built-In pre-amp, 24V, £7. Labgear audio power 
output meter, 0-10W at 3or150, £3. Pratt, 30 Lyn dale Road, Bingley, 
Yorks, Tel Bingley 3699. 
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Trade or business advertisements, even from members, wlll not 
be accepted for Members' Ads but should be submitted as classl­
fled or dlaplay advertlaements In the usual way. The RSGB reserv&s 
the right to refuse advertisements, and accepts no responsibility 
for errors or omissions or for the quality of goods offered for sale. 

Members are advised to enclose a stamped addr&ased envelope 
when replying to advertisements. 

No comMpondenc• conc&rnlna this free service can be entered 
Into. 

See the current order form for further details. 

Son~merkamp FT150 M/ fixed ssb tx/ rx , 12V de 240V ac, fitted 160m 
comp with £10 spares accessories, £150 ono. G31ES, QTHR. Tel 
Bristol 622544. 
Heathkit DX40U tx, vgc, £17 ono. Transport arranged. G8AAL. 
QTHR. Tel Stourbridge 6846. 

Vintage xtal set with hdphns, £5 plus post. Vintage table gramo­
phone and small collection jazz records 78rpm. Sell or exch for 
vintage radio gear. Badger G3SSJ, QTHR. Tel Farnborough 44292. 
HRO mx mains psu 6 coils 4 BS, £20, plus carr. Coghill, 82 Kingston 
Road, Bishopton, Renfrewshire. Tel Bishopton 2347. 

Kokusal mech fill MF455-15CK with matching xtal for usb, £7. 
Midland Im wireless mic model 13-500, same as Eagle WM808, £5. 
Audio Developments pick-up arm. AD-309K as new, £3. Hansen 
SWR-3/15!.1, £2. G3YEK, QTHR. Tel Radlett 6795. 

Heathkit HW32A and psu, exc cond. £115 ono. Heathkit RA 1 
completely realigned and tested, exc cond, £35 ono. Both with xtal 
calibrator. G3YTN, QTHR. Tel 021-475 4198 (6-7pm). 

LG300r1 unit spare813 pert, £25. LG300 psu/mod fault in h/v line, £10. 
KW160, exc cond, £20. PC330 70MHz Ix, £18. G3RHF 70MHz cnvtr, 
4MHz If, £5. Haylock, Bowyers, Steepmarsh, Petcrsfield, Hanis. 
Tel Liss 3314. 
EC10, splendid cond, £36. Collins mech fill, unused 455kHz White­
water Electronics P405 S/ 10 248861A cylindrical 3in by Hn, £5. Post 
extra. G3BRW. 17 Harbour View Road, Parkstone, Poole, Dorset. 
Tel Parkstone 2368. 
Mobile CSE 2A10 Zar tx/ rx transistor 160m aerial mic, £48. G3GGG, 
OTHR. Tel Didcot 2308. 

WANTED 

4CX250Bs + base/chimneys or equipment containing same. 
Eddystone 898 dial. 3rd overtone xtals 38.883, 42·833, 44·961, 33·7208. 
Blockley, 84 Elmwood Way, Basingstoke, Hants. 
Psu and/or clrc diag for xtal calibrator No 10. Taylor, 52 Beaulieu 
Avernue, London, SE26. 

B5F Yalve bases for QY3-125. G3RDQ, QTHR. Tel Radnage 2461. 

TW-2 mobile 2m rx must be in gd cond. GSAAL. QTHR. Tel 
Stourbridge 6846. 
Need QSLs for WAB GW3AHN 10/25/64, GW3FXR 09/24/55. 
GW3KHD 09/19/58, GW3UD 03/17/56, GW3UO 01/01/57. Help appre­
ciated. W8GUZ, QTHR. 
RSGB Bulletin: October 1962, May and September 1965 to complete 
vols. G8BGE, QTHR. 
Eddystone EA12 rx. G8DYY, 106 Goldthorn Hiii, Wolverhampton. 

Honda generator E300, also /M whip aerial G3FI F type, and circ diag 
and i nfo on the Eagle R60N rx; postage stamps, communication 
issues. Harvey, 22 Elm Grove, Bromsgrove, Worcs. 

Electronlques coils for G2DAF rx. Frazer, 31 Princess Drive, Melton 
Mowbray, Tel Melton Mowbray 4663. 

Dual IFT LB for Jason Argonaut am/Im tuner. Kenway, 16 Hilliers 
Lane, Beddington, Surrey. Tel 01-688 5083. 
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ham 
radio 

magazine------

A state-of-the-art magazine written specially 
for the radio amateur 

North America's leading technical publication in 
the amateur radio field, it is published monthly 
by: Communications Technology Inc (Com-Tee), 
Greenville, New Hampshire, USA. 

The subscription rate for ham radio magazine malled to the UK 11 £2·50 per year. UK 1ub1cription applications 

should be sent to RSGB, 35 Doughty St, London WC1 N 2AE. 

FM FOR 2 

COSSOR 103 BE Tx/Rx, 15 watts output. QQV03-20A PA, vibrator psu, conversion data, 5 x 10 x 18. p. &. p.£1 £15 

RADIO COMMUNICATION April 1971 

BAGINTON ·ELECTRONICS 
(03TFC) 

MARKET CORNER, BAGINTON, WARKS. CVS 3AP 
Phone Cove ntry (O'l03) 30'2668 
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G2CTY G3ZY 

J. & A. TWEEDY (Electronic supplies) Ltd. 
SPECIALIZING IN AMATEUR RADIO EQUIPMENT 

KW2000B wUh AC psu • • • , £.2.40.00 KW Atlanrn wl1h AC psu 
KW202 Recetv(lr • . • . £1CO.OO KW204 traosmlller 
KW E-Z Motch . . .. £13.SO KW Dummy lond 
KW AnH.inr•fl swhch £3.SO KW SWR Indicator 
KW Trap 6- T fnsulntor . •• £A.OO KW Balun • • • " 

KW TRAP dlpolos nnd other nccessonl'S lo stock. 

•. £200.00 
•. £U2.00 

£7.00 
£9.25 
£ t .75 

TRIO JR310 Rccolvcr .• . . £71.SO TRIO JRS99 Solid stote oc •. £185.00 
T RIO 9R59DS Receiver .. £4%.50 TRIO TS510 Trt\nscel.,ie' & psu £180.00 

T en-Tee P owcr·M itt= PM2 T1:t1u.Jslarlz.ed CW 1r.i 11~c1•lvl'l 1, two hand 80!40· 
2W Ballc1y opern1ed •• £32.SO 
T en· T ee 15 mtilrc adaplor k11 101 thu PM2 £5.00 
T en-Tee Power·M lfo PM3A Ttr1"8is1otl1f.lcJ CW 111111•h•('lvtu, lwo ht\J\tJ 40120, 
SW Battmy ODCrnted , £42.SO 

TAVASU PRODUCTS LTD. reorcr •hie necessfly ol rncrea&lng !he orlces of their 
mohfle. i't:erlal s>"sem. 
M obi l e Whip fOO' complm~wllh TAVASU 40 tnl r. rcsot1Btor •. £2.47 
SO{l co-ax and base .. .. £2.88 TAVASU 20 mlr, r~sonntot .. £2.20 
TAVASU 160 mlr. resonato r .. £2.75 TAVASU 15 rntr. tesonator •• £2.20 
TAVASU 80 mtr. resoMtor • . £2..75 TAVASU chromc/ P ndnplot •• £0.33 
TAVASU Mobile PackQged Deni consisting ol one of each ot the above it ems 
£13.75. 

Poslage t2f p per llem_. P3ckngc danl 37p. 
TAVASU 3cle2nllr. boam •• £2.07 TAVASU 5ele2mlr.bonm £2.47 
TAVASU 8 c le2 mtr. beam •• £3.07 Clmlageon benms 37p. 

Solid Stat e Modules Dual-gale Moslet Converter £13.SO 
.. G3LGK" MKV con ... erters (solid slate) with ps11s .• (a.c.) . . •• £t1.50 

OPENING SOON. Now Oomonslrnll on nnd Show Roon' al Ideal loca1lo11. 950 !col 
o.s.I. 4 rnilcs W csl of ChcslerOcld on tile A619 Boslow Roed. 4 n1Ues from Ctrnts· 
worth Park. A mpfo prlvnto parking. Evening and wee1t.end rlemonstralions b;,t 
appointmotH. Seo the tole·mnst and oth~t aerial svsterns~ 

H.P. TNms tJ~i>llable 

64 Lordsmill Street, Chesterfield, Derbyshire 
Tel. : Chesterfield 4982 or 68005 (evtnlnQ.s) 

I. SQUIRE ELECTRONICS 

2 METRE MOSFET CONVERTER 
Housed in a miniature two tone blue/grey case 3 }V x 
2" x U-''. 
Noise figure better than 2.8db 

Gain 30db 
Input 144-146MHz 

l.F. outputs in stock: 
28-JOMHz 18-20MHz 4-6MHz 
24-26MHz 14-16MHz Others to order 

Powe r requirements 12 volts at 7·5 mA via miniature 
jack socket (plug with lead provided). Both supply rails 
are isolated from case. 
Designed and finished to professional standards using 
highest quality components throughout. Price £16·50. 
Illustrated leaflet o n request. 

SQUIRE ELECTRONICS, CHAPEL GREEN, 
FILLONGLEY, COVENTRY, WARWICKSHIRE. 

A high performance FM Stereo Tuner 
· and a review of 60 years 
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To celcbrntc our GOtl1 bir thclav we've enlarged our Aprrl rssue for you. 
Featuring a 1 cview o f pi ogress 111 tile rnrlio/clertrrrnir.s f1clrl ciminq 
tho last sixty years. 

Plus an important article in two parts (to be completed in May) 
on a high-performance f .m. stereo tuner- the result of 
many months' clesign and measurement on f ive prototypes. 
L. Nelson -Jones describes the complete constructional 

details- dual gate rn .o.s.f.e.ts. ceramic i.f. filters and 
integrated circuits, with a sensi1ivi1y of 0 .75:J.V for 20dB quieting, 

a capture ratio of 2dB, an image rejection of - 70dB and spurious 
response of - 94dB. 

A lso in the Aprrl issue-a description of <1 new low-cr.ist instr11rnen1 
wl1ich allows 111c student to rclntc lng1c tlicNy easily lo the Jiarclware by 
d1splay1nu the Kmn;iugh maps o f comb111<i tro11al log1c circuits on 
any oscilloscope. 

Wireless World outnow17~p 
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EMSAC CRYSTAL SERVICE 
We have produced new lists of cryst:ils in s tock hero a.s woll u 
lists of the large stocks held by 3 well known American mlnu· 
facturcr. We aim to deliver by retu rn fo r our own cryst:ils and 
within 3 weeks on the overseas lisu. However. please bear In mind 
that rhcsc ;ire subject to t:ho vagadcs of imp-orutlon ln c.cncnl! As 
a new scrvlcc we offer FTI43 crysuls 3t Lt ·OS including postage 
ground to within 1 kHz. ;it 3riy frequency between 8 :-.nd 8·111 
MH1. Delivery will in all cases be less th;m three wo rkfng d3yS from 
receipt ol order. We also have the populor 38·666 In HC18/U per 
return delivery u £1·15. 
Send an J.a .e. (or our 1;su. includwe gnnding p11ccs. 01 rclcphonc 
your requlfemenu to West Kincsdown 2.3.f.f: out ttlc1>hone rs monn~ 
bcrwcen 9 a.m. to 6 p.m. 6 days a week. 

ELECTRONIC & M ECH ANICAL SUB-ASSEMBLY Co. Ltd" 
H iahfield House. West Kinasdown. Nr. Scvcno:aks, Kent 

EMSAC EQUIPMENT 
Tho hHOO rt1noe ol EMSAC cquion1ont now ovnl lnblo locludos thu lollowlng:­
CNt, CN2, two motto con11orters; any IF supplfod.£9.75 nnd £15.35. CN3. CN4 four 
nuwo c.onvorlOfl, £9.15 11nd £15.3.S. CNS Top Bi'nd corwctlcr 10 MW Cl'H radio, 
te.75. PRI Htgh gain lglot ptc -;u11p for two me1tc1, t.A.75. TXI Four matcr T·a, with 
AM, FM. CW. 5v1lvu £21.85. TX2two metre TX, with AM, FM, CW, 6 vnlvos 
£21..a:S PS1 mains p.s.u. for convertc r:1 .£.3.75. PS2 ma lnt p.1.u. fo1 transmitters 
£11.lS. TU2 t uning u nit for recelvr-rs (1·8--30MHd £A.7S. GVI General purpos.o 
ve rUula nlenna . all band £5. GOI , GD2, SRV rypo wlro dloolo all bnnd anlennas 
£4.2:5. 1nd .£3.25, MDI, AM, serie s giste m:»dulntor. Kii £A.IS. n1sembled £5 • .SO. 
All prlct1 Include po11ago and packing. 

New comptthtmslv~ llsls •-nll1blo. Stnd I~,,,~ s.11.~. « Ttltphont: 
W est Klnosdown 23« 

ELECTRONIC & MECH A NICAL SUB-ASSEMBLY CO. LTO. 
Hlohfteld House, W H t K lng sdown, Nr. Sevenoaks, Ke nt. 

) / ,,.. 
S.nd SAE fot (urllltr dtl•ll• to tho 

AMATEUR RADIO SHOP 
U ~ Hll , Httddwoftold. Tel. I0774 

NEW: 

THE 4HH 2 METRE TX 
15 watts Input. XTAL 
Supplied. 

Immediate delivery. 

Prl~e £10. Inc. post. 

Constructed from a sim­
ple, trouble free, effec­
tive clrcull, using ob­
tainable valves ECC81, 
6CH6, OOV03/10. Each 
unit Is air tested and re­
quires 250V DC, modu­
lated to PA. and 2SOV 
DC to supply the osc 
and multiplier. Size 6 x 

4 x 21. 

HONDA GENERATORS 
All ganorato•• have 2'lOV ~Hz oulpul1. ConUnuous ral lnas showt'I. 
Etample1 of the generators listed hil~e been l csted under amateur portable 
condiUon1 and 11re rc(.ommended for such use. Pclfol consumption is very 
oood. b haust noise is h o.Id 10 a low tcvel and t heso ooncrators p1oduco 
no lnto1lerC!nce from Top Band lo 70cm$. 

UOOE. 2SO Wf'lllS pfu$ 12V.O.C. at 100 Watli. Compac.I and •cr1 neat. 
Welah1 40 lbs • .£73.00 (.£85.00 li•t). 

UOOE. BOO w a ns plus 12V.O.C. at 100 Watt•. T ho ldeal uni! 101 se1iou& 
por1111blo use. £95.00 (£110.00 lls1). 

EUOOE. t.2~ k/wl\lls plus 12!24V .o .c . i'1 100 wnns. Voltnue and ltoqul'oc:y 
reoulatlon wllhln SY.. £132.00 (£ .US.00 tli O. 

All gonc1n1ors oflorcd subJecl 10 nvollrtblllly. Cn11jngo 1>nltl In UK. 
HIRE. EBOO's cu £,7.00 a week, £12.50 n lotlnlghl. 

G3fDW, MI KE GIBBI NGS 
14 Howbock Lani:', Chubo1ouoh. Rol lord, Notts. 

P hon1:>: Om-~63A 
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TT21 
The most powerful 
in its class! 

Refinements to M-0 V's TT21 Beam 
Tetrode give a better knee to the la/Va 
characteristic, enabling the anode to 

swing down to a lower voltage. This 
improves the power output by 10% 
making the TT21 the most powerful 
in its class- its price is highly 
competitive t oo. 

Ou1pu1 ratings in load circuit 
Class AB1 (s.s.b.) 110 W p.e.p 
Class C (a.m./c.w./f.m.) 146 W 
Class AB1 fixed bias (audio) 140Wper pair 
For fulf lechnical specification writ a to: 
THE M-0 VALVE COMPANY LIM ITED 
BROOK GREEN WORKS 
HAMMERSMITH LONDON W6 
Tel . No. 01-603-3431 

Owing to effects of the postal dispute normal 

advertising will be resumed next month. 

Telephone enquiries are welcomed however, which 

wlll receive our normal speedy attention. 

A MATEUR ELECTRONICS, ELECTRON HOUSE, 

518/520 ALUM ROCK ROAD, BIRMINGHAM, 8. 

Tel1phono: 02t-3l7 t4t1 021-3%7 1313 

BURNS ELECTRONICS 
C rystal Calibrator CC-10 
W avemeter T C-101 
Frequency Standard S D -11 
F.E.T . Converter FC2/ FC4 
L ow Pass Filter FUJFL4 
T eat Oscillalor T 0 -701 
F M D etector FMD-1 K it 

B uilt 

£22·95 
£16·45 
£69-60 
£16·20 
£6·20 

£ 12·20 
£6·70 
£8·20 

Prices include postage and packing. 
S upplies o f miniature professional comp onents 

available shortly. 
O rders or S.A .E. w ith enquiries please t o : 

The Cottage, 
35 Beulah H ilt, London, S .E.19. 
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WESTERN ELECTRONICS (U. K .) LTD. * Your 'one-stop' single source for masts, towers, rotators, antennas and equipment * Largest stock range in the U.K. * Money-saving packaged deals. 

I TELOMASTS (oX·$IOck) 
Theso arc gnlvanlsed slecl masts which tclcscooo down 10 10·. They 
c nn be eictendod up to 30', 40' or 50' with antennas ur> to T A33 Int. 
s u e. Thoy can be orectod ~tnnle ht1nd~d and rota ted hom oround level. 

' • MiJsl only Mdst tJnd Rlgglnq . I / 30· £1• '° £19 50 
·;-----.____ 40' £16·50 £25·50 \ 

50' • • • £19 50 £31 ·50 

..i 
TELOMAST wllh TA33 

TELETOWERS (o>-slock) 
Tho finest va lue In ouyed, galvanised s teel lowers whlf;:h tolosco1>t't 
down lo 25'. p,fca (cntrlagu paid) 42' £72·00, S7' £93·00, 7'J' .£t12•00, t 
tOt' £14.l·OO. 
30' HAMTOWER {CX· Slock) t 
A solf suppotllng steel oafv\'lnrsed tower lor HF band rotary antonnns. • 
Comes In easlly orcctnd 10• sec-lions. Price (carriage DA.id) £'7·00. 
VERSATOWERS {e.•stoc~) 
Self supporting telescopic lllt·over glllwuiised towers l o< 20', 40'. 60' 
or 85' at 02·00, £t21 ·00, £146·00 or £275·00, 120' guyed al £380·00. 
ANTENNAS: Hy Gain, Mosley, J Beam (ex~stock) 
ROTATORS: Hy Goin and COR {ox-slockJ 
VAESU MUSEN AND SOMMERKAMP EOUIPMENT 

FT101/m Transceiver £218·00 E:ii: Stock 
FT203J2SO Transceiver £t32·00 
FP200/2SO A.C. supply £36·00 
FV10t Remote VFO £38·00 
FV:!00/250 Remoto VFO £38·00 
DC200 O.C. supply £4$·00 
SP400 Speake' £10·00 
FFSODX LP Filter £6·20 
F L400i500 Tra.nsmitler £130·00 
FR400 Receiver £120·00 H.P. iJVJf/ablc afld pail exchanuc. 

Our fLondo11 Agent Is Ro{lor W llklns 011 
01~45 6290 alter 6 p.m. 

FRSOOS A:ecolvor p lus OAIH'IS £1'5·00 
FL20008 Lin~llf, 120w. £ 130·00 

79' TELETOWER 
NEW \ 1971 CATALOGUE Hovts of Business: 9 a.m.- 5.30 p.m. 

Monday- frl dny, Solurday by aooo1111mcn1. 
FT560n'7 Transceiver £ H·S·OO 
FVCOOS Remote VFO £38·00 You con'1 oflora to rmu ocnino your copy (SO pnqes> al 150 

Do51 paid. There is somclhlna new for evPr)10r'll.! !11 lhl sudlllon. 
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YDW Tablo Microphone £t1 ·00 
Y OUS Hand M icrophone £5·00 
USED Dutko 28 and 280 £88·00 

OSBOURNE ROAD•, TOTTON , 504 4DN , ENGLAND 
T el: TOTTON 4930 or 2785. Cables : 'AERIAL', SOUTHAMPTON 

NEW SER\ES · · · 
SERVICING 

TO FAULT FINDING 
AN INTRODUCTION h" comprehensive 

f scratch, t tS through 
starting rom . I Wireless readers d 

· de takes Pract1ca th more advance 
g u1 basic principl es to t e f f.m. superhets 
from ts such as alignmen to s The authors 
aspec hi-fl sys em • 
and fault finding on W H ellyer, who have 

K ' ng and H . • ser· are G. J. 1 • ular series on 
written previous pop do not miss 

. . B e sure you t 
vicing. t this importan 

the start ? . the MaY 
new series in 

Issue, out now. 

HI Fl SIGNAL 
GENERATOR 

The high standards of modern audio amplifiers have 
made many older audio signal generators obsolete. 
Starting in the May issue of Practical Wireless, the 
circuit and complete bui lding instructions are given 
for this laboratory quality signal generator. Distor· 
lion at 1 kHz is a mere O·Ot% and output ranges run 
from 15Hz to 150kHz J_ 1 dB, though an additional 
range goes up to 1 ·SMHz. 

" STATION FOCUS" SIX 
The performance of the 
average superhet receiver 
depends largely upon the 
proper alignment of tuned 
circuits. In the medium and 
long wave receiver described 
in the May Practical Wireless, 

separate panel controls are included for fine adjust­
ment of the critical ci rcuits. 

MAY ISSUE OUT NOW 20p 
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CLASSIFIED ADVERTISEMENTS 
RATES: Display: £3 slngle column Inch. 

Private advertisements 5p per word, minimum charge £1. 
Trade advertlaemenl• 10p per word, minimum charge £ 1. 

Please write clearly. No responatblllty can be accepted for errors. 

Poat lo SAWELL & SONS LTD., 4 LUDGA TE CIRCUS LONDON EC4 

FOR SALE 

Trio JR. 310 plus -

TOP BAND CONVERSION 
Top Band Conversion. 

Crystal calibrator 

Suitability for 2 metre converters. High performance 
mechanical filters. Get the above for a little extra plus 
part exchange on photo or hi-fl equipment plus 12 
months guarantee, plus free carriage. Cash or H.P. 
send S.A.E. for full details. Note the JR.310 uses the 
TS.310 VFO for exceptional stability. Trio tmnsmitters 
Receivers, and most makes hi-II. Demonstrations. 

HOLDINGS PHOTO-AUDIO CENTRE, 

39/41 Mincing Lane, Blackburn, Bl:l2 2AF. 

Tel: 59595/6. Closed all day Thursday. 

............................................................................... , . . , ....................................................................... ,. .. .. - -ii R.S.W. ELECTRONICS !! .. .. .. .. 
ii U.H.f .• V.H.F. GEAR H .. .. .. .. 
:: l k m TRIPL!R AMP !! 
:: 24W QQV03120A TRIPLER AMP. f26 COMPLETE. !! .. .. 
:: 70Cm PRE AMP :: 
:: SINGLE STAGE BF 180 TWIN TROUGH LINE PRE AMP. TYPICAL :: 
:: GAIN 15dB. TYPIC.AL N.F. 4 dB. 4• x If' x 1•. 12V + VE EARTH. :: 
:: £4·2$. :: .. .. 
:: MITRE LINES :: 
: : PARALLEL LINE A NOOE CIRCUIT FOR QQV06/40 ETC. s· x f' OIA !! 
:: LINES WITH OISC TUNING, ANODE CONNECTORS ANO CERA- :: 
:: MIC INSULATORS. SILVER PLATEO .£"25. :: .. .. .. .. 
:: Z ME:TRI HIGH 0 BREAK :: 
:: All COPPER, CYUNORICAL TYPE 12' • I!' OIA. BELLING & LEE :: 
:: T.V. TYPE INPUT AND OUTPUT SOCKETS SUITABLE FOR HIGH :: 
:: POWER £5·00. !! .. .. 
:: tJcm TRIPLER :: 
:: METALWORK FOR HANDBOOK 23cm TRIPLER (PLATE UNE :: 
:: ~:.~~ION) IN DIECAST BOX, LESS CATHODE TUNEO CIRCUIT :: 

- -.. .. 
:: COMPONENTS ! ! 
: : OISCOIOAL CAPACITORS 1000 PF. 6!P EACH. :: 
:: CERAMIC STANO OFF INSULATORS. 7fp EACH ~ P, & P. Sp. : : .. .. .. .. 
:: S.A.E. t nQ(J/rltai;,: P.A. P.2SoeJlu ! ! .. .. .. .. 
:: Sl JACEY ROAD. SHIRLEY. SOLIHULL :: .. .. .. .. .. .. ···································································•••.?• ~ ........................................................................ . 
QSL CARDS: 1,000 from £2·98. SAE samples, Ara Press, 46 
Moat Avenue, Coventry. 

QSL CARDS for TX, GS. SWL. One and two colour. Large sae 
for samples. P ennington, 100 Ryden Ave., Leyland, Lanes. 
PR5 2ZL. 
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CRYSTALS FT243 

Types f rom 5675kHz to 6975, 7050 to 7925. 8650 In 25kHz steps 
20p ea, 6100 37i p, p. & p. 7~p 

40 Assorted including FT241A & 243 types 
£1·00 p. & p. 20p 

RF Meters 2in round £2 post 25p 
New catalo9ue No.11 with SOp worth vouchers 231> post free 

ARTHUR SALLIS LT0.28 GARDNER STREET,BRIGHTON 

QSL SAMPLES, excellent range at right price. Log books, 35p. 
Balley and Co., Greenneld Place, W eston-super-Mare. 

YOUR CALL S IGN ENGRAVED white letters black plate. 
6 x 11 Inch, 28p 2 x j Inch, Badge pin, 21p- post free-C.W.O . 
Workshops for the Ols11blecJ, Norlhern Road. Cosham, Portsmovth 
P063EP. 

QSL CARDS. GPO approved log uooks, prompt delivery. Samples 
SAE Atkinson Bros., Printers, Looe, Cornwall, PL13-ILA. 

SALE DEMONSTRATION MODELS condition as new, lull 
12 months guarantee, T rio 9R59DS receiver and Trio TS510 with 
P.P. T ransceiver £153. Saltash Radio Co, GSZT. 3 Bircham View . 
Austin Cres, Eggbuckland, Plymouth. Tel: Plymouth 76552. 

QSL CARDS. Samples, G3MWZ, 31 Fiskcrton Rd .. Cherry 
Willingham, Lincoln. 

HEATHKIT RA1 RECEIVER wilh speaker and crystal calibrator 
£25. Wanted AR88 receiver. G3WEN QTHR. 

EXCHANGE 

TRIO STOCKISTS- York Photo Audio Centre, Fossgate Yorl1. 
Tel. 56176.- Equipment exchange for Cameras/Projectors. 

MISCELLANEOUS 

PATENTS and TRADE MARKS.- Booklel on request. Kings 
Patent A gency Ltd (B. T. King, Mem RSGB. Reg Pat A gent). 
- 146A Queen Victoria Sireel, London EC4. T el 01-248 6161. 60 
years' refs. 

GODSHILL l.o.W. Bed, breaktast, evening dinner. H & C all rooms. 
TV Lounge A lso available 4 uerth caravan. G3RND. Berden, 
Bridgecou rt Farmhouse. Tel. Godsh lll 606. 

STAY AT THE CORNWALL HAM-RADIO HOLIDAY 
CENTRE. Self catering furnished acc~mmodation . 6 element 
beam. 65ft tower. 90 awards. Full delails G3XBR SI. Tudy, Bod min, 
Cornwall. 

CAPACITY J!l.VAILABL~ 

HEATHKI T . If lime limited or you would llke 1no tessional 
construc lion. please send fo r coinpelltive quotations. G3GYE, 
'Westmoors'. T fezelan. Gulval, Penzance. 
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EDUC ATIONAL 

A .M.S .E. (Elec.), City & Guilds, R.T.E.B. Cert .. Radio Amateurs' 
Cert., etc .. on 'Satisfaction or Refund' terms. Wide range of Courses 
in Elec. Engineering, Design, Installation, Repairs, Refrigeration, 
Electronics, Radio & TV, etc. S end lor full details and Illustrated 
book-FREE. BRITISH INSTITUTE OF ENGINEERING TECHNOL­
OGY. (Dept 200K), Aldermaston Court, Reading RG7 4PF. ........................................................................ ········································································ 

OPPORTUNITIES UNLIMITED 
Gel lh• right C & G Certlficat& and bo ready to move up Into a higher paid Job. tCS 
provide ••port coaching for Telecoms Techns• Cert•; Radio •nd TV Stl'Ylclno; 
ElecHonlc Servicing; Radio Operator Certa: and R1dlo Am1teur1', Also avalla_bl& 

Colour TV Sorvlclno. and many other courH1. 

DetaJ11 f1om ICS, D ept . SA lntertext H ou11, L ondon S.W.I • .......................................................................... ········································································ 
SITUATION VACANT 

SERVICE ENGINEER required for the repair of all types of 
amateur equipment. This is an opportunity fo r a man with a flair for 
service work and the ability to organise and maintain efficient 
service records. A licensed amateur is preferred but all applications 
considered. Age Immaterial. Amateur Electronics, 518/520 Alum 
Rock Road, Birmingham 8. Tel: 021-327 1497 and 021-327 6313. 

OVERSEAS AGENTS 
requi red to handle our range of 

telescopic T ilt-over Towers. 

Applications to : 

STRUMECH ENGINEERING LTD. 

Copice Side, 

Brown hills, 

Walsall, 

Staffordshire, England. 

Tel: 054 33 3651 

DO YOU NEED • • • ??? 
T eat Lead S•l it--1 each rl!d & black spri ng-loaded probe cllps + t metre each 
red & black extra-flexlble wire • • . • • . . • . • 35p H t (7/·.) 

PtHet Pott--Plesuy-type mlnlatufe carbon <i"' dla), 1k.Q only 
. • • . • . • . • . . • • . 4p u; 40p do1. (9d; 1/-) 

Po1y1tyrono Capoclto......e&opf/350v . . • . • . 14p doz. (2/9) 

luF/ISOv Elocbotytlc1 . . . . . . . . . . . . 11p du. (315) 
Slflc:on Rectifiers-Type 2EX. unknown 1pec. but uaeable up to 1bout HOvac 
and i amp. Unteated but almost 111 check out OK. Ideal for experimenting 
otc .. .. .. .. .. .. .. • • • , 37p doa (7/5) 

8 70 Pluga - a ult standard valveholders. • . • • • . • f4p doz (2/8) 

Handling charge 10p (2/-) up to £1 order value. 15p (3/-) all other ordera 

IAN S. PARTRIDGE, G3PRR 
tZZa Eakdale Avenue, Ch~aham, Buckinghamshire 
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Get on to vhf 
SOLID STATE CONVERTORS for 144-146 
8F180 R.F. Amp 381 9 F.E.T. mixer silicon osc. chain finished In smart 
<1luminium case ;a.pprox -ii x 3 ,,... 1 :1· ins. Built on glass fibre boa rd and 

with 1.Fs of 1·8 -3·8. 2- 4. 4- 6, 6- 8, 10- 12, 14- 16. 20- 22. 22-24, 28- 30. 
Requires 9- 12v D .C . £9· 2 5 

l m. SOLID STATE TRANSMITTER 
Built into high quality and rugged cabinet (ideal ror port;1blc u se) 

runs off 12- 1 41v and pushes 1 w 11tt of A.H.R.f . out. Built in modulator 
+ supply voltage r eg ulator. sizc 10" x 8• x 4" supplied with 1 crysul, 
state approx frequency required. £ 19· 7 5 

lm. SOLID STATE RECEIVER 
High performance dou blc superhc• with BF180R.F. Amp F. E.T.mixers. 
Incorporates B.F.O . and ·s· meter. Operates off 12-Hv D.C. P•nol 
controls main tuning, l.F. + A.F. gains. A .G .C. in/out, 8 .F.0. tune, 
inf.out. Buift to rugged spec. again idea.I for ponablc, and reasonably 
priced at £26·50 (sctf contained speaker). 

A L L THE ABOVE EQ UIPME N TS 

GUARANTEED FOR l l MON THS 

POST. PACKING AND INSURANCE FREE 

Mail Order To:-

W. Saunders 
106 Bedford Street, Crewe 
Cheshire. Phone Crewe 56291 

ua.•• STEPHENS-JAMES LTD. UlllOll 

70 Priory Road, Anfleld, Uverpool L42RZ. Tt t 051-263 7829 
KW Atlanto ond PSU £200 H2P Ba lun £A.OO 
KW20008 Transcel<Jcr £240 KW Viceroy Mk 3 £15 
KW202 Receiver .£140 KW 2COOB &. AC PSU .£190 
KW204 Transmitter .£142 KW 2COOA & AC PSU £175 
KW1000 linear £135 AT5 and psu £22: 
KW10S Molchlng onlt £3e Lola~otle KT320 £28 
KW103 l/SWR me1er £12.50 HoolhW RGI .£2' 
KW E-Z Maleh £13.50 Eddystone 840C £55 
KW Antonnn switch £3.50 Trio J R300 £50 
KW low pass flllcrs LS.60 HAlSO Speaker, Cal. £55 
Trio TS510 Transceivef' .£180 Shure 444 Mies £12.75 
Trio JR310 Receiver £77.50 2 Meire 5 Elomenl Seams u.so 
Trio 9R590S Receiver £42.SO 2 Metro 6 Element Beams £2.15 
Trio SP015 Loud1peokcr £4.l7f 2 Metre a Etom~nt Beams £3.1U 
Trio HS Headphones £8.00 4 Metre 3 Element Beams £2.SO 
Trio 599 Rx £185 70cm 9 Element Beams £2..50 
Lafayotto HA600 Rx £42.50 Antenna Rotators £25, UO, £70 
Codar AT5 Tx £ti.SO Garex 2m Convertors 28-30 £U.to 
Codar T28 Rocelver £ t7.SO Mosfet 2m Convertors £13.75 
Codar PR30x Prnselector £8.SO 70em Convertors £U.7S 
Codar "Q" Mulllpllor £8.75 2 Moire Tx with AC ps u £AZ.50 
Hy-Gain TH3MK2 Beam £69.50 2 Metro Mobile Tc £42.50 
H)'-Gain TH2MK2 Beam £11 75 ohm twin reeder por yd l i p 
Hy-Gain Th3Jnr £40 300 ohm lwln feeder per yd l i p 
Hy-Gain 12AVQ Vortical £11.SO 50 ohm CO•aX per yd 11p 
Hy·Galn 14AVQ l/ortlcol £19.50 Dipole "T" Pieces U j p 
H)'·Galn 18AVO V cttlcal £35.50 Highpass Oilers £ 1.37{ 
Eddystone ECtOMK2 £74.50 ASIOOD Test motets £12.50 
Eddystone 898 Ola I £7.25 Hansen SWR Bridges U.00 
Transislor Intercom £2.2S Shuro 201 Mies £&.00 
KW Bolon £1.75 
Complete rengeot the over lncroat;ino range of G-WHIP. Sing le bandcrs duo-bandors. 
trt·banders, and tho Mulli-mobilc. Sao wUI bring you lull details of lhls r•noc now 
In uso In n number of countries. 
Full ran ge or Eddystone, Datum diecast boxes. chAssls, pano\t, meters, pluus. 
cable1 va.lvos. RSGB Publlcatlons now In stock. Large sao wlll bring you latest llats. 
Postage/Carriage I s extrn on all Hems. 
HP and credit tormsa1ranged on a ll o rders ovor £35. Part exchange. Aftot sales servfce 
SAE wllh all gencr-a l onqulrlea pso. 
H alf day Wodncsdny. No parhlng problef1'\9 except Sat afternoon as Wf!J aro only a 
shor1 dJstnncc from lhe llveroool and Everton fool ball ground9. 
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EFFORTLESS MORSE WITH THE NEW 

SAMSON ETM-2 Eli~:E~NIC 
SILENT I 

No distracting, 
clacking 

TINY 
Leaves more 
room on your 
desk 

relay 

• 11 Slllcon-planar t n n1i1ton & 6 diodes. e Super-silent .. a led , ORY 
A"EEO CA PSULE key• any TX (some e l-bu11 suit s rld-block keylnc only). e 10-60 wpm. e Dot/space n t io control. e SMALLER THA N A 
VIBROPLEX - only -t• x 2' x 6•1 • Sidotono. • Fully,.dlustablo 
paddle. e Uses four 1.~v. mercury (or ponllto) batteries. e CO MPLETE 
in neat. crey, 'scay-puc' cue. e £21 post paid (£22.20 with mercury buts) 

BUILD A PRINTSET KITI 
This popular W. Gorman n nco lncludn PC Bui-kits! or 2M W 1lkle-T1lkl1, 
2M Converter, 2M TX-PA-MOD, 28/144 Tnnsvertor & Unoar, 9MHz SSB 
Genencor, 1• CRO, El-Bue, RTTY Demodulator, Koyor, M/S & BP Filton 
AFSK, etc. full detsll1 In H pp Catalocuo RPS. 

SPACEMARK LTD. ~~r.'8~~~~;:'·1 
(Toh 061-231 Ol17) 

RADIO GOMPONENTI 
SUPPLIERS J. BIRKETT 

Toi : 2t767. 

100 uncoded OA 70 lype Diodes for SOp. 

21 THE STRAIT 
LINCOLN 

PLESS EV SA 52 MADT PNP Transistors. 10p ench, IOp per doz. 

TEXAS 25 S12 SILICO N NPN 300 McJs Tnrnsislots. 10p each. top per dor, 
100 uncoded OA91~0A95 type Dlodca for 50p. 
1N 4000 Serles of Plas11c Dlodea untested 20p por doz_. 2S lor 32i P. 
too Sub· miniature Silicon Olodec for SOp. 
14 Pin Ot.1n1 In Line Quad Two Input Nor G;ite Emlllrr coupled Loofc filgh 
Speed l .C.'-' untested G for SOp. 

SPRAUGE 2N 3321 900 Mc/ s PNP Tr:rnsl stou . 1l p ench. 7 tor 30p 40p per 
doz. 

COMMUNICA TION SERIES OF 1.C.'s For E.1porlmentill use only con· 
sistlno ol 1RF. 3 IF's. 2xVOG0,2rAGC. t Miko Amp. 2 Balanced Modulnto1s. 
Tho 11 untested l.C.'s tor £2.50. 
SO Assorted P Channel M.O.S. F.E.T.'s.(ii' £1.10. 

B RA N DED D U A L N P N Tnrnsltors. 300 Mcfswllh connccllons"D 1Sp each. 

PHILLIP S D OUBLE TUNED 470 t<c/ s l .F. Trnnsiformers(!' Sp onch. SOp 
per doz. 
t.8 U.H. R.F. Chokes.. 8for1Sp. 

MIKE or HEADPHON E 250 m.W. AmplHhi·rt ln Ten l ead lo 5 C11n with 
Circuit untestod 3 for 60p. 

WID EBA ND R.F. A M PLIFIERS wi th Dcl(.lctor~nd Vld~o Outpul, unloste.d 
w llh clrcull 6 for SOI). 
Sub-miniature tOOOpf 50v.w. Oise Coram1cs(tt 15p por doz. 
60pf Compressron Tttmmers 2i p nach 25s> per doz • 
• luf 250v.w. Polvosler Condensers. 25p per doz. 
Semltron Silicon Nolse Generator D iode Typo ZIM6111lP· 
Pordlo Portable TV Line Transformers@\ 31}p each. 
Unm1u~ed Good 2N 706 Transistors Sp each 40p per doz. 
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TELECOMMS GJSED 
A MATEU R COMMUNICATIO N S- ELECTRONIC COM PON ENTS 

S ALES ANO SERVICE 

CO·A XI A L CABLE High power (2KW), low los.s. 50 ohm. Ola . 10.2 mm. 
Attenuation@ 100MHz 2. 1db.@ 1,000MHz 7.7 db por 100 ft. 38 KV DC mnx. 
4.8 KV peak RF-Jus1 lhc Job for lhftt bl o rlol PRICE. tsp p~1 vaul or 10 y1ttds 
for £t.is. 
300 ohm Ribbon toedet(flol solid dlolcclric) 
Co-uial cable Aefialltc low toss 75 ohms (200 wnlls) 
Co-a:rlal velbo Aeriallle Stnnd;.rd 75 ohms • • 
R. F. POWER T RANS ISTORS 
2n2887 100MHz silicon f\lpn PA Hansl sl ors 25 w~lls Cot. dlss. 
BLYll ISOMHz sllkon NP'" PA haoslslor 20 wrstts Col. diss. 
2N3738 ISMHz slltcon Npn PA 1r-ansi s101s 10 wans Col d lsS:. 

SECO NDHAND EQUIPMEN T 

•• •pper yd 
•. 12p PCI yd 
• . •P POr yd 

CR100's oll band recolve.r, vetlabl'1 S(.'fecllvll y, v tc. etc. . • £t8.50 
HRO's with power pack and colls £17 
B40's gonor1111 coverago r eceiver £22.50 
CRJOO receiver, 15 KHz to 2SMHt £12.SO 
62 sel Transc:el..,er with headttet 11nd mlc, 1.6·4MH1, 4 MHz 10 10MHt In two 
ranges. 7 watts CW and AM Ideal for mobilc/por1nblo £14.SO 
Audio slo. oeneratot 0-ltiKHt • • .. £8 
He8thkil RF slg, generator 100KHz. IO 100 MHi £ 12 
Headset end mlc for 19 set or 62 set • • 60p 
T TC FI ELD S TREN GTH MET ER Model C 3041 wllh odJusloblo nnt nnd 
monllor enrphone, slzc 3"" x 2t· x 11" Vorlo.blo scns!Hvllv control 

£2.2S plus 2Sp 
TTC DUAL METER Model C3042 Serves :ts n Flc ld shenglh meter, or wh('n 
In Hne. as a Stand(ng w3ve lndlctuor . • £4,25 oost 2Sp 
TRIO EQUIP MENT 
JR310 ssb receiver 
Jr$00 Ham band rectlYer 
9R590S Gcneia l coYeraoe receiver 
SP·SD Speakor to match above receivers 
HS4 padded communlcntlona: headphones low Imp 
WRITE N OW FO R OUR L ATEST CO M PONENTS LISTS 

r.n 
£69.SO 
£42.50 
£'"37t 
£5.471 

For lho caller we hBvo n comprcllcnslvo ranoe of components tu compclhi YO 
prices 
Shop Hour5: Mon. to Sa.l.10 am.·7Pm. Half da~ closfng lh1.1rsdny 
Terms Ca1h wllh Order Tel PORTSMOUTH (07051 ll0036 

73•5 From 73 Twyford Avcinue, St•mshaw, 
Portamouth, H ants. 

FIRST for carpets (]~ 

Dodson Bull Cl 

:30% DISCOUNT 
on BRANDED CARPETS 

Wiiton e Axmlnster • Oriental • Tufted 
• All makes available with full Manufacturers' Guarantees 
e NO IMPERFECT GOODS SOLD e Free delivery in U.K. 
• Expert fitting service availab le most areas. 

£200,000 carpets on dlsplay 
In ouf e ittenalv• London end provlncl•I •howrooma 

Write stating roqu/re.menls or for Introduction to carpet show­
rooms·irl most main cities. Free brochure on request ''I Dept.RC 

DODSON BULL CARPET CO. LTD. 
LONDON: 5 & 6. Oid Balley. EC4M 7JO. Tel: 01-248 7971. 
BIRMINGHAM: 164, Edmund St., 63 2HB. Tel: (021) 236 5662. 
BOURNEMOUTH: 266, Old Christchurch Ad., BH1 1PH. 
Tel: 21246. BRISTOL: 2-3. · Royal London House. Queen 
Charlotte St., BS1 4EX. Tel: 26857. LEEDS: 12, Great George 
St., LS1 3DW. Tel: 4 1451. MANCHESTER: 55·61, Lever St., 
M1 10E.Tel: (061) 236 3687/8/9. NEWCASTLE-upon-TVNE: 
90-92, Piigrim St .. NE1 6SG.Tel: 20321/21428. WESTCLIFF­
on-SEA: 495, London Ad., SSO &LG . . Tel: Southend 48569. 
Open: 9.00-5.30 Mon.-Frl. Set. 9.00-12.00 (Manchester 9.00-4.00) 
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BLANK CHASSIS 
FOUR-BIDED 18 8.W.G. ALUMINIUM 

ai.. Ptlc:• .... a 1zo Prlc.• . ... 
9 x 4 x 2· 340 170 10 X 8 X ilt' 66p 30p 
7 x 4 x 11· 33p llp 12 x 7 x 2f" 66p 33p 
7 x s x 2· 40• 19p 1t x t x e.;· 76p 38p 
8 X 4 X2' 380 Ito 

1a x a x 2•· 7.p 38• a x SI x 2· «p 21p 
9 x 7 x 2'" 50p 220 14 x 7 x 3• 80p 360 

10 x 4 x 2r 50o 210 14 x IO x 21· 880 470 
12 x 4 x 2 • SSo 220 " " 10 x ti. 920 500 
12 x s x 3 660 260 U x 10 x a:• £MO SSo 

Plue poet and P•cllng. 
PANELS. Any altt uo lo 3 tt. a1 36p I Q. ft. 16 1.w g , (18 1.w.o. 32p 

Plue po11 1.nd P£cklno. 

H. L. SMITH &. CO. LTD. 
M7 .... EOGWARli ROAD. LOMOON. W3. ToloPl>ono: 01-7111811 

SPECIAL OFFER 
To Readers o f "Radio Communication" only 

HONDA E300E • • • 
PORT ABLE PETROL ELECTRIC GENERATORS 

LIST PRICE £85 £71 
OUR PRICE 

C.W.0. /0< IMMEDIATE DESl'ATCH. All - lprMm 
Is new •nd GUARANTEED Mid CAfll>.IA<iE !'AID U.f(. 

Wtllo. ull 01 , ...... Guildford 65639 

ASHLEY DUKES 
226 Londo n Road, Burpham, Guildford, Surrey. 
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G. W. M. RADIO LTD. 
EDDYSTONE 

PAN ADAPTORS MODEL EP17A OR EP20A. M•de for noR or 770U R.., ••••••• 
Complete w11h f\•ndbooti In original boJ1:es, £60 caulaoe .£2. 

156 l. F.T . 10•7mc1s , !Op, 8$7 Olscumfnator 10·7mc/s, 151> 8SS B.F.O . S·2nte/ s 20p po$1 

5 or moro •nd alngly Sp. KNOBS 591 2· or 1076 2; • both f • spindle. 25p or 6 lor £.1 poat 
paid. CHROME handles 635 3·, 36p POil oald. VIBRATOR un11s for 640.6 volts fn 200 
\IOUsSSmAoul .£1 ,7S POSI pofd. R.F. Chokes. 10101·25mH 250ma. 2 for20por IOU V,H.F. 
type 6 ior 20p, po1t pafd. COIL FORMERS 19/32 .. dui l coted, rlbbe-d polystyrene 2 for 
30p posl p:1ld. frcquenUte sub bue 1091 (NO coil formefS available) 2Sp POSI p:tld, 
ALL tho above are unusod. 

2 W ATT AMPLIFIER unUa. SO. 110, 230v 50Ht. Low impedance input, f2AX7 hHO 
68 W 5 oulPul '2 watts Into 400 ohms, qood quallly "C" co•~ translorn1ers, used ~ood 
condlllon, £1.G7p post pnld. 

PYE RANGE (Translatof powrtf uolO Low bond. Clean condl1lon witlt mlku .£6.50 
cltfrlngo paid. S"vernl othor Radio l elephonn In 1m11ll quo11tltle.s for callers only. 

REED RELAYS: W e h11\le n IMOO qunnllly and are makfnn tho lollowl ng specl;, I offo1 . 
Our solocUon. 

G comolctl) rn!A.vs. 3 coils, 12 rncds onlv. !or £ 1.50 post tmld. 

ALSO Ory root.I lnse11s o~erl\1 1 l l!nnth 1·85' (bot.Iv htntilh 1· 1 ' ) . Oinmeter 0 · 14" to s witch 
uri to SOOmOl nl up to 250v O.C .• Gold c lad co11tacl s. G3r1 per doz: L3.1S per 100, .£21.SO 
por 1000 or £2.~.00 per 10,000. All po9t 1>ald • 

FAST S WITCHING Ionic 1llod"• BAY38 (CV8617J £2.00 PUI 100 £ 12.SOP•• 1000, POS1 
onld, 

All receivers rind Teat Equipment are In wo~klng order at llm" o f 
dC1101tch. Carrlaoe charoea are for England an.J Walea only. 

Telephono 34897 

Terms : Caah with ordor. Early cloalno Wedn .. day 

G. W. M. RADIO LTD. 
- POllTLAND llOAO, WOllTHING, SUSSEX 

THE SENATOR CRYSTAL BANK 
G3UGY 01-7891839 

CRYSTALS FROM STOCK AT KEEN PRICES 
SENA TOR CRYSTALS hes becomo l he firs l place lo look to when you need 
c1vste la, nnd with s~.000 brand·n~w. modetn crystels iJClunllv In stock lher~ 
oren't many onqu1r1es lh;tt we Dre unoblo 10 fill ellhcr c:11actly or very closely. 
lrom SOlr.Ht throuoll 132MH1:. 

All cr~stAI n1rtnulacturc11 use multl~cllgll H.F. Coun1c1s and tesl sets lo' 
lroquoncv cnllbrttllon And Activity testlno, and SENATOR ts no e;lception 
wher~ ICll·ICI S t93A, 330 nnd 683, togclher wllh dlgllill~counters, i\r~· 
... mploycd to ensuut customer Silllslactlon. 

Our cuir(H1l-IJHu1ll·m•w-s1oc~ 1nno(! o l HC6/U, 8MH.z. tor 2m Is: 8·001' 
8·012. 8•018. 8•021. 8·032. 8•041 . 8•04a. 8 ·047, 8·048, R•OSSS, 8 •058. 8·061. 8 ·070. 
8•081. 8•092. 8•100, 3• 104. U•IO'I. 
All M £ t .2S 4,11'1Ch . U0.91 trnt•. * A 111ono llH.• new 11oc1u.:nc1 ... s addoU 10 our 8MHz s1oc .. ra11ge isS·OSSSMHz· 
which UI 14!J·OOOMHt, lhe mobl lo call ctmn1rnl. Nowlhal lhis ls llvalliible 
c., Stock, wtl trnc '45MH1 olnvfng Us true role os the mobile calllno chnnnl•I, * Wo. hn'VO 31so .'.\ddett.I ro our Staci.. r1111u11:. TX/RX crystals (18·125MH.z and 
44·766MH1 111 HC25/U holders) to put the new INOUE IC2F 2in Transccl\lef 
on to U5·000Mlil, lho M.C.C. Tho prlco Is £t.80 each, post free. PYE C"m· 
b•ldoo ownert-10 001 you on lhc M.C.C •• we cnn supply cit Stock 8·0555 ond 
_.4·766 In HC6JU al £t.2S and £t .80 resoecllvelr. 

Amateur and Profeulonal uur1: Frequenclu 200Hz throu9h 200MHi 
mado to order. Writo to1 auote, bu l sec our llSl Orsi. ,.s lhe hequcnc-y you 
w;,nt Mny b e In OUf low-pdcf' sloe' rnnoe. 

Also EX SfOCK, tOOkHt, 1MHt, 2, 5, 10. 35 o. 35·5, 38·666. 70MHt. 01nd manv 
1,000s n~or~. 

S.A .E. lo • Lisi. Ml'lll Order. 

SENATOR CRYSTALS 
0.,1. Q.c. 3• va11,,...,. Rw, a.w.11 

Pleue no1e: We do NOT Import C-•YS13fs . Nt!ilhft do we sell 1tny type ol 
second·hand crya1als. 
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R. T. &. I. offer the finest selection of 
first-class new and fully overhauled 
second-hand communications and 
electronics equipment in the U.K1 
e Constantly chon1in1 stocks of o vast ron1e of equ;pment. 
e Cash or Hire Purcl1ote terms easily ouan1ed . 
e Port e.Jl'chon1e1 welcomed. 
e We are '1potco1h' buyers for olmott all electronic equipment. 
Send S.A .E. for 01.1r late.st list o f over 50 receivers and ma.ny other 
interesting items. 

R.T. & I. ELECTRONICS LTD. 
Alllvlllt Old Hall, A1llvlllt Roa d, London, E.I : Tel: 01-939 4986 

MARK EQUIPMENT 
V.H .F. U.H.F. ELECTRONICS 

0803 55488 G8ABP 
ABP 2 motre FET convcutor wllh dunl gate mo1fet mh.01 N.F. 208. Ifs. 
E.-.·alock. 28/30. H/t6, 4/8 MHz. £14·!0 Detall1 on request. 

Valvu: OOV03/20A £2·25 P.P. So } Gold ..... Flot! Class. 

OOV06/40A £2·2S P.P. ~D- Guaranteed 3 Months. 

M.E. 70 I watt 70 cma Trlptor Amplifier 2 x OOV02/6 £14. 
Tran:1f1tor1: 2NS245 (f ormarlrTIS88), 50p, 4060075p, 2N381DUp.2N70830p. 

2N382625p, 2N706 U i p, AF279 70p. OC45 10p , IN914 lip, BC109 3Qp. 

Po11 3p. Sond S.A.E. fot 1111 ttnd onqulrios. 
35 Lldford Tor Avenue. Ro1el• nd P 11_rk. Palgnton, Devon. 

~~~~~~~~~~~ili~~~~~~~ 

F. GMlFHH GMJBCL :f 
l!.· L. HARDIE .~ 
r. 541 Georc• Street ;'I J: Tel. Aberdeen. 2011 J. :f 

New equipment boreoins: Eddystone 9'40 £14S. Eddystono EA12 £180. F.. :f Edomcccr Mkl £25. Trio 9R·590E £40. 
l!. ~. r. Utedequipmenr boreoins: Trio J R-SOOSE £59. KW2000A with Shure ;'I 
l!

0 

mic £150. Eddystone 870A I.JO. Panda ~. 
r. Cub TX 00. ;'I 

l!.' ~. r. Stocki•t• lor Eddystone, Eo1la. Copal Di11tal Cloclu. Jacluon. ;i f. Joysticks & Tunen, KW Electronics, Shure. Trio. 1TC. ~ 

l!.• Equipment supplied by most l~ding~;fm1kcrs. H.P. or Credit !.I' 

r. terms. S.A.E. with all e nquiries plusc. ;) 

F. :f 
'~~~~~~~~~~~~~~~~~~ 

Gi AMATEUR SUPPLIES Gl3ZtA 
MAIN IRISH STOCKISTS AND AGENTS FOR 

TRIO, KW, EDDYS TONE. EAGLE. RADIOSPARES . H EATHKIT ETC 
TTC. 3006 SWR & POWfR METER £7'Z5 TTC. 3042 FSO £1· 62t 
A LL TRIO range In stod Including TS. ~10. K OYO A MIFM, A ire.rah, Pollce 
etc. model KTR 1W£»' IO 1at. Cl•1s Used Equlpmonl: K.W , VHpa wllh o/s 
£71. K.W. 20008 with Pl• Lno, Clo•~ Wed. e ll d ay. PIHH a11ow lot pOtlage. 
All anqul rl11 to: 
J. F. Mec;MAHON. 10 Church SU1tl, ENNISKILLEN, Northetn ir1l1nd. Telephone 

2955 and 24611 

,~~996 D E R W E N T RA D I 0 S.A.E. 
ENQUlll.IES 

GOOD STOCKS OF TRIO. KW. Y AESU. ETC. 

Se<ondhlnd: 
KW VICEROY 111 & PSU £90 KW 20008 & PSE £185 
TRIO TS 510 & PSU £165 KW 500 LINEAR £S0 
COOAR A TS . • £14 COOAR na . . £12 
HEARH 5 In. SCOPE £28 KOKUSAI Fil TER 455. . £7 

21 HILLCREST AVENUE SCARBOROUGH YORKSHIRE 
SHOWllOOM : 5 COLUMBUS RAVINE, SCARBOROUGH 
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Listen to the 
world with 

-..r"'!"l~ 

Eddystone 
\\'hcu rou own :in F.d<l)"'~lnuc c;om· 
m unicniions rc<iC'i\•rr. you h:l\'c 1hc 
hroad c;utir1\'; world :u vour li11c:c:r 
cit.,, - whnc-\•cr )"Oii hapilc11 to he -
0 11 laud or :u s1..~a. '.111~ rcp11t:Hio11 llu:sc St:l"i h:tvr nttaincd is proo( of their 
cxcclk11('t: aud reh:1fJ1hty n11,1 at I mhofJ. there i~ n spc:wial g t)dvstone de·· 
f)t1r111w11t. whrrr )'OH c.·;iu )('C, hear- .and corflparc alt models lionl here. 

S11mc day despntC'h lO Bil)' pnrt or the world; free dcli\'cry in the U.K.: 
1~l11J nrtcr sales ser\'icc for whid1 Lmho£s and Edd)"llone arc world famous. 

EDDYSTONE EB;15 Muk 11 broadcast receiver AM/FM cra.nJi .. 
to rised. A higl1 1xrforman('C nll·h:md rcccil'er, can also he used ou a 
•H i·Fi' mncr. J•ow~rcd b)· 6 SP2 torch cellJ. or, with 1')•pc 924 power 
su11ply unit, rrom /\\. mniwJ • .CiR pins £2i.45 Pt1rduuc tax, uual 
.C9!l·<15 

EDDYSTONE EC10 M ark n transistorised communir.ntions receiver. 
J\ dc·lu xc \lcNio11 of thi~ (nmo11s dc.Jii:tn now incorporntin'f 'S' meter anrl 
limilcll fi11c tuner • .CN·!"11> 

EDDYSTONE 830/7 wide raus:c communications receiver. A hi$:h 
~radc Hf/MF rcf'c ivcr CO\•crinJ: 3ookHz - somH:t iu 9 fM~CS with 
crystal control fori1i1ics. Man) satisfied uscn: arclaim it as ' 1ht best 
ever''. £340 

"/ httt u an EJJ>Jl<Jnt .Comniunitalioru rtcci;.-<T for tJny fttqUnt<.,_t btlt.Lvm 1oJ.ll:. 
nm/ .'l;tt ml I~ ju// dt1n1/J {tttm lmhofs or }'Out lorn I EJJ111ont U6tnl. 

IMHOFS 

Ocp1. : 12-4 

~11\l i\" EDDYSTO:'<.E 
IJ l:iTRlllUT O R S • 11~· 116 New Oxford Street. L ondon, WC1A rHJ Tel: o 1-636 7878 

RMF 

SOLID ST ATE MODULES 
14, Dalton Green Lane, Hudderaflold 

HOS 9YE 
Toi : H uddordald istn 

N EWI THE S M70 70<ml FET CON VERTER 

Nolso flou1e 3·SdB. look1 llke ou1 Sentinel. The S M70 converter converts 432. 

'34MHz 10 t444 146.MH 1. So thtat you use lhe 10c.ms convener wl1h any 2 me.Ir& 

converter. Thls simpltfies tho con1huc1lon nnd means lhnl we can produce D high 
oorformance un11 for only LU:.15. 

NEWI TOP BAND TO MEOIUM W A VE CONVERTER 

Takes Top Band down lo 800·800KHz (500·375 me1ro11). Ideal fot mobllo, keeping 

nn oar on 160 from Iha lounoo or fot a Otst tasto or llstantno to nmntours. Solt 

con1alnod 3• x 1~ • lronl, 5· deep, The on·ofl swllch outs tho narlnl strafoh1 
lhrouoh and puts the Internal bnu ory on. Ptice a.so. 

SPITFIRE 2 METRE TRAN S MITTER 

SPECIAL! We havo avaU1blo a small quanll\y ot a short production runs ol a 

c;omplele 2 melte solld atato A M tfftntmltler. These ate complelo with modulator, 
boxed flnlshed ln sllver hnmmor wllh n lo.bolled lronl pnnol. size 6" .it. 6~ )( 1t·. 

Fronl onnel meter lndlcn101 R.F. outout ond modulation. W o are ofhnlng t hcso 
al nn unropoalablo prlco of £22.SO. 

01 couree 11111 av.allablo our wall oatablfshod u1nge;-

THE SENTINEL DUAL GA TE MOSFET 2 METRE CON VERTER 

THE SENTINEL DUAL GA TE MOSFET 4 METRE CONVERTER 

THE SENTINEL 2 METRE PRE AMPLIFIER .• 

£13.7S 

£13.75 
a;.so 

All this equipmenl should ba ox • lod; but you can elway1 (n~orly always) ring 
end make sure. 
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GAR EX 
TRANS MITTERS ?Ocm new cha11la nctlon 30 wattt RF outpu1. Trantlalor 
osc & driver board. (wHh FM faclllty Ir roqulrod) Quick heal mulllpller chain. 
Yll130-YL1130-YL1130 drlvor. OOZOG-4-0n P.A. with IUnod llneo. Comololo with 
valYOI, UHF l\nt•nne relay and CCl. Sito t t x 8 x 1;· high. £10.&s 

S UITAB LE MOBILE P.S.U. 
Now chutlt aoetlon Input 12-1evdc oulput• 450\t btldoo. 250b bridge. SO... blot 
plu1. 2.2 4i. t .1 heater wlndlnQ• If roqulted. A021t ltantlttora. Potted Toroidal 
tron1former, 4$0v aec.Uon wHI voU•ge double for SSS HF lren1mltters. Inc. CCT. 

Both •brew• iJt• 90" asumb/N & wltN. 
T RANSMITTElllS 

LIO.IS 

TW Ph••• 2 Transvert•r2&-l44MHz £11 
TW Malchlno PSU £3.C 
TWOMOBIL! AM/FM Instant transmit 4-1 or tMH1 xr•I complete Tx. 

Mod. & P.S.U. £57.SO 
TWOMOBILE A M 12Ydc. Comol•I• T•'• 12 • • • x 81n £4t.SO 
OOV03-2Ca Ti'. 2m or •m mod•:t. LOH PSU Mod. and•xtel 8MH:r:. Inc. AE fflley 
8ulll Into dleca1t box. • .ct• . .so 
le11 P.A. valve. Poat 25P £12..SO 
Complcite chaHia secllon only. 61 ... •fin Po1t 20p .te.n 
Kit of part• for 2m or 4m models (3-o20•) lea• chu•I• £1.n 
OOVOS.10 2m or .Cm Tx Inc AE re l&.y. Po1t 20p £8,75 
lou cr~alal PSU and mod. 

TWOMETRE RECEIVER 
Fully tran•latorlzed covering 144 to 148 MHz. Sen11tlvlt)' 1.0 mlcrovolt aml In. for 
Soomw audio out. S /notu ratio tOdb or greater for 1 mletoYolt Input Audio out .. 
put 1t1go to drive external ape1kor. Double superhet 2 RF amoflflers. FET n,,1 
mixer. lat IF 10.7 MHr. 2nd IF "55k.Ht. Cryslll conlrolled aecond FET mher stage. 
6 kHt bandwidth. Olredly callbtated dlel. 1lio I x 4t x a• deep. £n,lS 

TWOMOBILE AM/ FM Tx-Rx. 
'TL T ranalalor cryalel os.c (8MHz) 6. multlpllot1. Yl1080 driver Yl1080 P.A., 15 
l"tll• oulpuL No tllndby curren1. FM or AM A Ty n1c11 ol o 1wllch. 3 PO•lllo n 
cryatel 1electlon. 
RX Perlormance 1imllar to nbovci rec,ofv•r 1lz• 12 x 41 >< a· dee-p. £10S.4S 

TWOMET!R TRANSMITTER RECEIVER AM 
Comploto with 12vdc mobllo pgwor 1upply unll built Into one case 12""w x •t•h 
~ a· doop. 
Ri Fully ttan1l1totlaed covotlno tho full 2 motto band. Bullt In nolso llmllor. 
Bondwldlh 5 kHr. 
Tt8 MHl 6BH6-6BH6-QOV03-10-0QV03-10.15 wnll1.Fully Tron1l1lon1od mob· 
letor wllh compr•nlon. 
Complo10 with ?.T. T. mlt\e, 28 Tron11t1ort. 10 dtodu 4 vnlvea. £81 
fourmeter Model £11 

TOPMOBILIE TRANSCEIVER 
t.I to 2MHt AM B.F.O. for SSS reception. Sullt In 1"'ak.11. Eaay ser.olco dea1gn. 
9 valvt1 plue stabllfser. Tr 10 watts. Con1rol1 IRT. 8 .F.O. VFO & Rr tune. AF 4 
Af!oeln.~Mlc gain. P.A.tune. lnL .rt. speaker switch. Size 7l•w 'C 4+""h x r deep. 
Complete wUh crystal P.T. T.mllte £St lest P.S.U. Suitable mobile power aupply 
t2vdc from £A 

,.X!D STATION 1 METRIE TRANS MITTER with hylno laclllUoa. 
Built Into two matching unl!112"'w K •rh >t a· de-eo. 8MH1 crr1t1I. 6BHM8H6-
00V03-10.00V03-20a. P.A. Front t>anel & loading controlt. Mettfing.~3 position 
cry1ta l eel1c11on.fully Tran1l1torl1ed modulator with llmlllno. Voltage etablllsed 
keying clfCulte using OA2·082-&A05. £7t 

MATCHING P OWER SU P PLY UNIT, Solid al•lo. 
Supplytno SOOY. 24v. t2v. HoaV)I duty rating. £21 

CONVERTERS 
MARK 2. 2 moire. FET mixer. Improved noise flguro &nd 1en1ltMty. GM037&­
GM0318-GM0818-2N3819 or oqulv. Matching 28-3QMHz IF coll. Prlnled clrcull. 
8·t4 vdc. Neo or Pas. eat1h. Comploto penel rOAdy nllonod. leH crystal ox stock 

E7.S1 
Cry•lal 38,6676 HC6U £1 .50 
8uUt Into dlecaat box 4f >t 6f )( 21n nnl1hed u merk I 1nodel. lf28..30 only. 
Inc. •tal. Poet 25p £1t .IZ 
MARK 1. 2m almllar lo above but with diode mlHr. IF'1 around 25.S..27.5 26-28 or 
29-31MHt. IF c.an be aa lowa19-11 MHi when xtals aroevellable. Panel only loaa 
1111. Working and ellgned. £5.25 
Complete, bullt Into dlec:as.1 bo1. Inc rt.I. Poat 25p .ca.t1 
Wllh 2&--10 MHz llF. £10.37 
MULTIPLIER • 
I MET RI converter panel ready a11gnod, ltH cry1t•I. £1..25 Inc. poslllgo world 
wJdct S .M. & Ins. 

GAREX 70CM CONVERTER 
2N706-2N70B-2N3418-GM029o-GM0290. Pool 200 £U.S1 
Slzo •l ~ 31 ;: 21n, dlecaat box IF 28·30 MHr. 

GA REX CRYSTAL CHECKER 
For cryatt\11 ftom 2 .. 20MHz. Bnnd odgo markor, olc. Outpul up to ~m. Po1t 20p 

£1.50 

PHASE MOD. EXCITER UNIT . Fully lron1l1lor. 41 • 21 • lln lor 2m TX's 
8MH1 a.tot. 2AMH1 output Po• t 20p £1~62 

GAREX CLIPPER AMPLIFIE-R tdenl for use with G1t101 Ph&H mod. exciter 
or H.F. tlo. Htoh or low Z In nnd out. o/p adJ. O~lv o/c. P1nel 11lo Omm '" 66mm 
;ie 23mm High. Supply 9'1 a 1 3-tma. Panel only £112 
801&d unit wllh or wllhout Phase mod H<:ltor avallablo 1horOy, 

MOBILE PSU KITS 
With torold1l tran1fo,mer1. Circuit and lns1ructlon1. 
265Y at t50mA bridge rec, 1 Poet 27fD 
Inc. chuslo 6 x 4 x 211n 2 Pool 2710 
360V a t UOmA bridge rec. 3 Post 2710 
390Y ftt 200mA V, doubler Pos t 3SD 
400v at 200mA plu• 

£4.00 
£4.37 
£5.11 
£UO 

2SOv at 150mA V, doubler Poat 35p. £:6,IO 
Toroldol lronslormora only. 1.P ~ £1.25 3P 2<o £1.7S .. P . 2710 £2.SS 5. P 2710 
£2.t2. Inc. clrcuU1. 

CAR RADIOS BRITISH MA OE 
Push Button modol. Push Pull oulpul. Ju11y 1t•n•l1lo,t11d. Ne g or poa earth. 
A outdt CH.TOO 
8 orade £it.SO s llohtly aolled, 
M1tHJ1I rnoMI 
Fully trantlatorlHd neo or pos earth. 
A orad• a.25 
B otado U.12 slloh1ly solled. 
Both model• full1 tuned lqng al'l4 m9dlum w1ve'11ftdf, Prlcu •nc.lude Rrrfago 
ut<. 3 month• guarantee. 
London area onoulrlos, (Cat Radios only) GAREX UK. BELSTAR WORKS. 
STEPHENSON ST., LO NOON SE 16. Tel 01-476-59". 

Po1tal enqulrJoa and ordor1 10 Chlnnor nlcuo 

READYBUILT MOBILE PSU 
265v at 150mA ch., His section. Posl 24p .£4..25 
265Y r.t 150mA bullt completely ln10 dleu1t bo11:. 4f x Gf x '21n baked on hammer 
nnloh. PoSI 2710 U.fl 
360Y nt 180mA chtu11s aoctlon. Po1t 271P £5,50 
400v bl 200mA ptua 250 at 150rt1A bullt on to elum. chtul• 8 'I( 5 x 2lln. Post35p 

£t:t.75 
EJ.POrt h H Y)I duty modol built on to dlecaal boll:. Durable fl rdah. AUN or P. t2:vdc. 
Poll 350 £ta.SO 

READY BUILT MODULATORS. Fully TrontlSlor. 
pp OC35 10 OOV03-10/2-4. Built on to dloceat bo1. Grt)' hatd nnlah. Inc. reJ•y 
sw. l/h Ot 1oeektt output. Post 21ip £.1.12 
pp OC35JHKT40ot to OOV03-20a with full 15 watts ou1Pul. Limiter cct and Uh 
winding. Gtty ch111••· Po1t 35p £f~7S 
H11vy duty Oli:J>Ort vorston. Post 315o £1LSO 
Neo or Poe earth. Inc. P.T.T . Mlcrophonee. 

TRANSISTOR MODULATOR KITS 
310 modcl oo OC36/NKT40C lo OOV03-10l2-6. 1, roody bullt P.C. board. Relar sw. 
•udlo oulout. Poat 271P £ '-tZ 
Sl•ndard modol OP OC3S/ NKT<O< to OOV03-20o. 1. Smoll R.B. P.C. board. 1?011 
350 £1.75 
OE LUXE OC35/NKT<O< lo OOVO~. 15 wAllO 2 RB P.C. boord1. l/h winding. 
Pool 3So £7.Sl 
AllJonrt1 orcopl chusls supplied. Inc. P.T.T, mlko hent tlnks Ins. nnd cct. 1'2 de 
noo or poa onrth. 

MODULATION TRANSFORMER S 
PP EL..84 or laroer to 00V0~20a 20-2SW 3f x 3• .., 31n. Toi one. W ltlbs. Posl 
mo ~~ 
Sii ol throe for OC35INKT40C lo OQV03-10. Poal 27lo £1 
Inc cct and relay for audio output. 
oo OC35/NKT40C to 00V03-20a. Poat 27io £1.50 
CAMERA BOARDS. Comoltlely 0111mbled vldao llrlp £3.llZ 
2 MH< CRYSTAL MARKER UNITS comoloto wllh Cl'/llal. Poll 20o £4.112 
CRYSTAL OVENS HC6U 6/12Y Inc baso. 111<> 
MAINS NEONS front panel mounllng. chroma surround Boll In Otting. Po•·t 3P 

no 
METERS 0-1 mo collb 1000./IOmA 3iln sq. Po1120o £1.37 

Price• Include dellvory UK unlC111 othorwlso s toted. 

29-4 

GAREX ELECTRONICS 
CHINNOR, OXON. ' Phone Day or Evenings 

K ingston Blount-476 (08445) 

Q3MMJ 
OX9 4BT. 
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CLASSIFIED ADVERTISEMENT ORDER FORM 
Advertisemenls ehould be 
prepaid. Private rate Sp 
per word, minimum £1. 
Box number 15p extra, 
which includes forward ing 
replies. 

Please insert this adrertisemeni in Radio Communication. (BLOCK OAPITALI PLEAI£) 

Words co mprisi ng name 
and address o r callsign 
sho uld be counted for 
advertisement. not re· 
quiring a box number. 
T rade advertisemen t s 
should be submitted by 
letter. 

1--------1--------1--------l·-------l £1(mln) 
~~~~~~~~1~~~~~~~-1~~~~~~--·l--~~~~---1£1·20 

--------li-- -----1--------1--------1£1'40 
-------...!...--------!-------....!... _______ ,£1·60 

NAME 

ADDRESS .......... ............... ..... ................................................... ...... ....... .. .... . 
Remittance£ ................. . 
Classlflcatlon (for sale etc) 

DATE .. ......... ... .................................. SIGNED ... ..... ...... .................. ............... . 

Box No. Yet /No POST TO SA WELL & SONS LTD., 4 LUDGATE CIRCUS, LONDON, EC4 

MEMBERS' ADS ORDER FORM Please type or pri nt clearly In block letters 

Tick claaalficallon 

For Sale 0 

Wanted 0 

Call sign 
or Name and address 

T elephone number 

I QTHR I 

Date.............. .... Signed... . .. ... ....................... Cal/sign, BRS or A No .... . . ... .. ... . .... .. .. 
The number of worda In each advertlaement must nol exceed 32, not lncludlna name and addren or calls Ian and QTHR or telephone number 
Four pagea of each lsaue are allocated lo Members' Ads at present, and In order to Include as many advertisements as posalble licensed 
members are requested to give their callelgn and QTHR Instead of their name and addre88. (QTHR means: " My addreBS In the current call 
book Is correct"). Also to conserve space, please keep advertisements as brief as poselble. They will be edited to conform to a set style of 
abbreviations, ao It Is unnecessary to submit them In abbreviated form. 

Conditions under which Members' Ada are accepted are published on the first Members' Ads page of each Issue. Do not forget to 
enclose a wrapper as proof of membership. 

POST TO MEMBERS' ADS, RADIO COMMUNICATION, 35 DOUGHTY STREET, LONDON WC1N ZAE 

INDEX TO ADVERTISERS 
AJH Eluctronlc-t 
Amateur Elec.UontCI 
Amateur Radio Shop 
Baglnlon Elec.tfonru 
J. Birkett 
Burn• Elecltonlc1 
Derwent Radio •• 
Dod1on·Bull Ceroel Co. Lid. 
A shier Oukaa 
E.M.S.A.C .. 
GWM Rodlo Lid .. 
Gat'H Eleclronlc1 
Ml~• Gibbings 
L. Hardie •• • 
Henth (Gloucuter) Lid 
lmhof-Bedco lid 
IPC Mag u lnH Ud •• 
t<W EJec-tronlc• l td 
Lowe Electronlc1 
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Radio Society of Great Britain 

APPLICATION FOR 
CORPORA TE* OR 
ASSOCIATE* 
MEMBERSHIP 

• I hereby apply for election as a Corporate Member 
of the Society and enclose a remittance for £4, 
being the amount of my flrst annual subscription. 

r~~ONR~~:ATEO t~9'J.1: --------­

PATRON H.R.H. THE PRINCE PHILIP 
DUKE OF EDINBURGH, KG 

RADIO SOCIETY OF GREAT BRITAIN, 
35 DOUGHTY STREET, 
LONDON WC1N 2AE 

Tel 01-837 8688 
Giro A /C No 533 5256 

• 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) M6mber of the Society and 
enclose herewith a remittance of £2, being the amount of my 
flrst 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 be free from my undertaking to contribute to 
the aesets of !he 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 CALLSIGN (IF ANY) 

DETAILS OF PREVIOUS MEMBERSHIP(IF ANY) 

DETAILS TO BE COMPLETED 
SY THE PROPOSER f 

AGE (IF UNDER 21) 

I WISH TO PROPOSE --- - ---------­

PROPOSER'S NAME(BLOCK LETTERS) 

FOR • CORPORATE/ " ASSOCIATE MEMBERSHIP 

ADDRESS (BLOCK LETTERS) 

CALLSIGN (OR BRS NO.) 

• Please delete where Inapplicable. 
t If 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 

The first subscription should be enclosed with this application t o avoid delay. 

FOR OFFICE USE ONLY 

APPROVED BY COUNCIL - - - --- BRS OR A No. ISSUED------ FIRST SUB. PAID - - ---
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RADIO COMMUNICATION April 1971 Iii 

RSGB PUBLICATIONS 
RSGB 

Amateur Radio Circui ts Book • . 70p 
Amateur Radio T echniques (New edition) £1-13 
Guide to Amateur Radio . . 47p 
Morse Code for the Radio Amateur . 14p 
RSGB Countries Lisi . 9p 
RSGB Amateur Radio Call Book. 1971 52p 
Radio Amateurs' Examination Manual 31p 
Radio Cornmunicalion Handbook {4th ed.) £3·15 

postage 35p extra 
Radio Data Reference Book 
SSB Equipment . • • . • 
Service Valve and Semiconductor Equivalents 
VHF/ UHF Manual ( Available May) 
World at their Finger lips {Paperback) 

(De-Luxe) . 

MORSE 

RSGB Morse Instruction Tape {900fl) 
RSGB Morse Practice Tape {450ft) . • 
G3HSC Rhythm Method of Morse Tuillon-

Complete Course {two 3-speed LP records and 
one EP record plus books) . • 

Beginner's Course {one 3-specd LP record 
and one EP record plus books) 

Beginner's LP {0·15 wpm) plus book 
Advance LP (9-42 wpm) plus book 
Three speed simulated GPO test 7in d.s. EP 

record 

ARRL 

Antenna Book . . . 
Course in Radio Fundamentals 
Hints and Kinks 
Mobile Manual . . 
Radio Amateur's Handbook 
Radio Amateur's Operating Manual . 
Single Sideband for the Radio Amateur 
Understanding A mateur Radio 
VHF Manual 

CQ 

A matew Radio DX Handbook 
Antenna Handbook Vol. 1 
Antenna Roundup Vol. 1 
Antenna Roundup Vol. 2 
Mobile Handbook • . . 
Sideband Handbook {out of print) 
RTTY A · Z . 
RTTY Handbook . 
Shop and Shack Shortcuts 

USA MAGAZINE SUBSCRIPTIONS (pa) 

OST {including ARRL membership) 
OST {Societies and organizations) 
co . 
73 . 
Ham Radio . . 
Braille Technical Press 

RADIO PUBLICATIONS INC. 

Beam Antenna Handbook (3rd Edn) • 
Better Short W ave Reception (2nd Edn) 
Cubical Quad A ntennas 
S- 9 Signals 

75p 
19p 
29p 

£1·80 
76p 

£2·53 

£1 ·84 
71p 

£4·50 

£3·30 
£2-75 
£2-75 

85p 

£1 ·38 
61p 
62p 

£1·38 
£2·75 

83p 
£1'60 
£1·37 
£1·38 

£2'26 
£1 ·80 
£1·46 
£1.84 
£1·41 

£2·21 
£1-64 
£1 ·87 

£2·93 
£3·28 
£2·50 
£2·95 
£2·95 

£3 

£2·08 
£1-78 
£1·75 

85p 

MISCELLANEOUS 

Basic Electricity • 
Dictionary of Electronics 
Foundations of Wireless . 
Guide to Broadcasting Stallons 
How to Listen to the World . 
Improve your Short Wave Reception . . . 
Radio Amateur Operator's Handbook {out of print) 
Simple Shortwave Receivers . . . 
Transistor Audio and Radio Circuits (Mullard) 
Transistors in Practice • . . . 
W ireless World Radio Va've Data 9th edition 
World Radio TV Handbook (out of print) 

LOG BOOKS 

RSGB Standard Log 
RSGB Receiving Station Log 
RSGB VHF Contest Log 
Mobile Mini-Log 
RSGB De-Luxe Log 

73 

Care and feeding of a Ham Club 
Simpllfled Maths for the Hamshack 
VHF Antenna Handbook 

MAPS 

Admiralty Great Circle Map (in tube) 
Counties . . . . . • . 
ORA Locator Map {Western Europe) {In lube) 
ORA Locator Map (Western Europe) {on card) 
VHF/ UHF band plans (on card) 
Amateur Radio Prefixes (World) 

MEMBERS ONLY 

Lapel Badge (RSGB or RAEN emblem, pin fitting) 
Callslgn lapel badge {RSGB or RAEN pin or 

stud fitting) • . . 
Car badge (RSGB or RAEN) 
Call sign car badge (RSGB) • . . 
Callsign car badge, de-luxe (RSGB or RAEN) • 
Ties (Maroon or Blue) 
Tie bar (RSGB emblem) . . • 
Radio Communication Easi-binders . . 
Car window sticker {RSGB or RAEN). (No 

adhesive required) . . . . . 
Member's headed notepaper (50 sheets) quarto 

octavo 

'delivery 4 to 6 weeks. 

£1-61 
48p 

£2·0~ 
59• 

£1-43 
£1-19 

89p 
£1 ·61 
£1 ·85 

88p 

56p 
43p 
40p 
21p 

£1 ·41 

47p 
25p 

£1 ·31 

57p 
29p 
47p 
10p 
10p 
14p 

15p 

50p 
70p 

£1'2!> 
£2·19 

94p 
28p 
£1 

9p 
33p 
20p 

Prices include postage and packing except where slated . 
Stamps and book tokens cannot be accepted. 

Postage has been calculated at the new rates effective 
from 15 February 1971. 

35 DOUGHTY ST., 

LONDON, WC1N 2AE 

Primed in Grca1 Britain for the RADIO SOCIETY OF GREAT BRITAIN. 35 Doughty Sircct, London WCI N 2A E 
hy The Garden Ci1y Press Limited. Letchworth, Hertfordshire SG6 IJS. 
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A. J. H. ELECTRONICS (GSAQN) 
Proprietor: A . J . HIBBERD Tel : RUGBY 71086 

T erms of Business Cash with order, Mail order only, or Callers by appointment. 

NOTE : Transmitters, Inverters, Modulators, P.C. Boards, etc., are 
ex-equipment and are offered with full money back guarantee ii 
returned unused. Postage: 12p per order. 

TRANSMITTERS 6BH6, 6BH6, QQV03/10, QQV03j 10, 6 watts 
R.F. output (can be moded to give 10 watts + by reduc ing P.A . 
screen resistor) requires SMHz xtal, size approx. 7' x 5", power 
requirement 260v HT. 12v LT. (can be rewired for 6v LT.) A .E. relay 
and filter on chassis, less modulator, & PSU. for 70MHz or 144MHz 
used condition £3·50 or as new £4·25 with circu it & alignment data. 
EX-STOCK. Requires Tuning. 

TRANS I STOR MODULATOR KIT to suit above Tx. mod. 
transformer to match QQV03/ IO OOV02/6 will also match too 
band Tx., with P.T .T. microphone, ready ass. P.C. board 300-
3500c/ s, less heat sinks, hardware & chassis with circuit £4 ex-stock. 

TRANSIS TOR INV ERTER 12v input pos. or neg. earth, 260v 
output at 150m/a s· < 2;- with circuit £2.75. 

THE ABOVE 3 ITEMS IF PURCHASED TOGETHER £9 (£3·50 
Tx model). 

TRANS MITTER 6BH6, 6BH6, QQV03 10. QQV03120A , 20 watts 
RF. output, less PSU. & modulator, power requirement 400v 150 m a 
12v LT . (can be rewired for 6v LT.) AE. relay & AE. filter on chassis, 
with valves £6·50 less QQV03/20A £5 with circuit & alignment 
data. For 70MHz or 144MHz requires tuning. 

TRANSISTOR INV ERTER 12v input pos. or neg. earth, output 
400v 150 m/a £4 with circuit. Only supplied with TX and Mod. Kit. 

TRANSISTOR MODULA TOR K IT 15 walls output to match 
QQV03J20A, two ready assembled P.C. boards, two NKT404s in 
class B push pull outpul pos. or neg. earth, with matching micro­
phone but less heat sinks, chassis & hardware, with circuit £5 ex­
stock. 

THE ABOVE THREE ITEMS IF ORDERED TOGETHER £13. 

TRANSISTOR TOROIDAL INVERTER TRANSFORMER 12v 
d.c. input, 260v t 50 m/a ou tput 2• v 11" ll 2!' high, plus heater 
winding to suit YL1080 with circuit of inverter £ 1 each. 

MODULATION TRANS FORMER to match QQV03/10, with 
driver & receiver output transformer to match 3 ohm speaker 2 
watts rating, all primaries to match NKT404 transistors, with circuit 
of.7 watt modulator with relay switched Rx. audio £1 per set of 3. 

SM Hz. xtals 8001 ·43, 8006·67, 8007·69, 8008, 8029·41, 8035·71, 8036·25, 
8044, 8046, 8047·5, 8058·75, 8064·62, all unused tOXJ type ! " pin spac­
ing 62p each state second choice If possible. 

MODULATOR MIC PR E-AMP BOARD 4 transi s1ors, audio 
filter, 300-3500 c/s, s· • 2· ex-equipment with circu it of complete 15 
watt modulator 50p each. 

V ALVE EX TRACTION TONGS lor B7G & B9A valves brand new 
22p each. 

VHF T .V . TURRET TUNERS va lve type (less valves) wilh coils 
Including VHF radio as used In RBM models no circu its 30p each, 
postage 13p if not ordered with other items. 

455kHz l.F. A MP LtFIER 6 transistors noise limiter, ampl ified 
A.G.C. with circuit ex-equip. £1·86. 

10·7MHz 1.F. AMPLIFIER 3 transistors 87p with circuit. 

TRANS I STOR A UDIO AMPLIFIER TRANS FORMERS driver 
.!.. OUtl)ut to match 3 ohm speaker 3 watt rating ex-equipment with 
circuit 50p. 

3 GA NG V HF TUNING CA PACITOR 17 17 20pl l" 1· x 
1 r 3-1 reduction drive 25p. 

2 GA N G 125pf per section approx 1· cube direct drive 15p. 

2 GANG V HF type 25pf per section 22p. 

ELECTROLYTICS 16 MFD 450vw 10p, 32 MFO 450vw 10p both 
types wire ended 5000 MFO 35vw electrolylic 37p. 

COI L S with screening can std. t" sq. -tt· high ferrite core OK for 
rewinding 2p each 15p doz. 

MIXED BAG CA PAC ITORS sliver mica, ceramic, 1>aper, 
electrolyllc etc. 50p per 150 bag. 

SO o hm S0239 chassis 111ountlno sockets silver plated ex-equipment 
10p each. 

MIX ED HC&/U X TALS mainly around 9·5MHz ex-equipment Sp 
each, 88p per 20. 

TRANS MITTERS 144MHz OOV06140A P.A. mains P.S.U. & 
modulator ready built requires tuning to 144MHz. for callers only by 
appointment, ex·equipment, price depending on condition, further 
particulars by l elephone or S.A.E. 

PLEASE NOTE due to pos1age increases we now have to make a 
handllng charge on all o rders of 12p. sorry!! 

59 Waverley Road, The Kent, Rugby, Warwickshire. 

IF UNDELIVERED Return to;-
RSGB, JS DOUGHTY ST 
LONDON WCIN 2AE 

IF UNDELIVERED Re turn to:-
RSGB, JS DOUGHT Y ST , 
LONDON W CIN lAE 


