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£1 98 (with AC Power Supply)
q ;y Extremely good audio (crystal filters fitted)
rei i ah i i “ e it PN UBN Tisnwueber
* Operation on all amateur bands from 10 to 80 metres
! t “ o

carriage eitra

KW 20008

The only transceiver ¢ . _
with Top band e o S S5 ]

PIUS i Vs o e A £220 iz
SSB T : i otres, I
10-80 metre band with AC PSU, VOX P.TTo LR LTT. o oo

NEW KW PRODUCTS .
KW 101—Standing-wave-ratio indicator

* Improved VFO Read-
KW 103 SWR indicator/power melter " P . O Re d oul
(0-100 & 1000 watts) New, precise metering

KW Trap Dipole fitted with 75 ohm heavy * Attractive panel layout
duty twin feeder, |

- - ELECTRONICS
s reems o e e 1S W. ELECTRONICS LIMITED LIMITED

wansmitter, kw103 Antenne ooy siste. 1 HEATH STREET, DARTFORD, KENT
TELEPHONE: DARTFORD 25574 CABLES: KAYDUBLEW DARTFORD

EASY TERMS ON EQUIPMENT AVAILABLE OVER 12,18 OR 24 MONTHS

* Plug-in VFO Unit available separately

Two-speed VFO drive
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LOWE ELECTRONICS

WELLINGTON STREET, MATLOCK, DERBYSHIRE

Matlock 2817 (2430 evenings). Alan G3IMME. BIll G3UBO

AGENTS (evenings and weekends only): John (G3JYG) 16 Harvard Road, Ringmer, Lewes, Sussex, Ringmer 8071

Sim (GM3SAN) 19 Ellismuir Road, Balllieston, Nr. Glasgow. 041-T71 8364
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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'sin
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 filter. £218.

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-2000B Linear—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 digital clocks £5.70), EK-9X electronic
keyers (£8), plain keys (£1), etc., to say nothing ofa
slew of small bits and pieces, such as crystal and
mechanical fllters.

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 |C-2F. They're going mad over
these in the States. Inevitably, the same will happen
hereand|can't hold this price much longer. | don'twant
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 it speedily
and we do it at reasonable cost.
Hours: Tuesday to Saturday, 9-5.30 (closed for lunch
1-2 and all day Monday).

73 de Alan and Bill
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WE ARE THE ANTENNA PEOPLE 7l

SOME OF OUR ANTENNAS

VERTICALS: Atlas. 10, 15, 20 and 40 metres.
V-3 Jr. 10, 15 and 20 metres.
VTD |r. 10, 15 and 20 metres.
TW-3X. El Toro 20, 40 and 80 metres.
TA-31 Jr. 10, 15 and 20 metres. Also Horizontal.

HORIZONTALS: TA-33 jr. TA-32 Jr. 10, 15 and
20 metre beams.
Mustang. 10, 15 and 20 metre beams.
Elan. 2 band 3 elements 10 and 15 metres.

A-203-C. 20 metre monoband beam.

A-315. 15 metre monoband beam.
A-310. 10 metre monoband beam.
TD-3 Jr. 10, 15 and 20 metres. Trapped dipole.

Short Wave Listeners’ Antennas: SWL-7 Broadcast Short Wave Bands. TA-33Jr.
RD-5 Ham Bands. 10, 15, 20, 40 and 80 metres.

Accessories: D-4BCA. Base loading coil for 80 metres with Atlas,
Polythene, cord and rope.

Rotators.
Coax cable and twin feeder.
Towers. Insulators etc.

V-3 Jr.
Send for complete Catalogue/Handbook, containing full details of Antennas and other technical information.
25 pages 15p. Refundable upon purchase of Antenna.

M’h m-& 40, Valley Road, New Costessey, Norwich, Norfolk Nor. 26K
London’s A Radi
Radio Shack Ltd - ondon's Amateur Radio

Jus! around the corner from West Hampstead Underground Station
INTRODUCING THE DE LUXE 500-CX. AND 500-CX. §5.16 SBAND TRANSCEIVER-550 WATTS P.E.P. HOME STATION, PORTABLE, MOBILE

ouTrUr

# b coanip g 4oy
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199 C

SwAN 11FIC FOWEE SUPFIY

All the outstanding features of the famous 500C, plus the fallowing Product Delector Circull. Increased A.F. galn with less distoilion.
ments; Narrow Band CW Filter. Accossory forinstaliation (n 230-XC matching power
New Automaltic Gain Control clrcuit, Faster attack, controlled decay, results in supply, Model AF-800.

superior recelver control with no “‘pumping®,

Amplified Aulomatic Level Control makes mic pain adjustment less critical, 550 Watts p.e.p. Input.

reduces lendency to aver-modulate, 500-CX DeLuxe .. . - . . .. . .. E313:50
MNew crystal calibrator provides bolh 25kHz and 100 kHz markers. Carrler suppres- 500-CX.55-16 DeLuze .. = .. & o . - . £355
sion exceeding 60dB. 230-CX AC PSU . £65

182 BROADHURST GARDENS, LONDON, N.W.6.

RADIO SH ACK LTD pe Just around the corner from West Hampstead Underground Siation

Telephone : 01-624 7174 Cables: Radio Shack, London
N.W.6. Giro Account No.: 588 7151.
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...hetter than the HW-100
and not a NP more....

.
TRAMBCEIVAR

NEW Heath HW-10I £125-00

World's best low cost rig is now even better. The Amateurs at Heath have done it again . . . by adding important
new performance features to the famous HW-100 without adding to the price. That's Heathkit value . . . and this is
therig. ..
Improved receiver circuitry now delivers 0.35 uV sensitivity for 10 dB S+ N/N.
Improved dial drive mechanism. New ball bearing drive assembly provides a 36 to 1 knob to dial turning ratio . . .
delivers 34 velvet smooth knob revolutions per 500 kHz band segment,

Front panel switch selection of SSB or CW filters. Now choose the built-in 2.1 kHz or optional 400 Hz filter with
just aflip of a switch. Plus all the features that made the *100" the world's most popular transceiver. Add it all up
and you've got the new HW-101 kit.

Last call model HW-100 kit—a few only at £99.50, an opportunity to obtain
this well-known transceiver at a bargain price.

HEATH (Gloucester) LTD GLOUCESTER GL2 6EE

# Schlumberger Company

N A i i S AR e A AR A R s
Please send me
FREE Heathkit Y X [ [ T O
Catalogue.

Prices and Specifications are subject to change without notice.

52/3/71.
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New transistorised
L.M.O.—retains fea-
tures of SB 101—180
watts PEP SSB—170
watts CW input 80-
10 metres—Requires
external PSU (HP-
23A or HP-13A).

Price £192. Carr. 70p.

SB-200 LINEAR AMPLIFIER KIT

80-10 metres—1200
watts PEP SSB in-
put—1000 watts CW
output—pre-tuned in-
put—internal PSU
120/240 VAC,

Price £115. Carr, 80p.

SB-301 AMATEUR BANDS RECEIVER KIT

80-10 metres—Stabil-
ity less than 100Hz per
hour—Visual dial ac-
curacy less than 200Hz
—Sensitivity 0-31.V for
10dB S+ N—N LSB,
UsB, CW, RTTY. 120/
240 VAC.

Price £140. Carr. 70p.

SB-220 LINEAR AMPLIFIE

e

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

Price £178. Carr. 110p.

HW-30 2M TRANSCEIVER KIT

Suijtable for local or
R.A.E.N, purposes—
Transmitter input ap-
proximately 5 watts—
super-regenerative re-

& 5 ® ceiver + RF stage—
U Built-in  AC power
:'0 ¢ supply or use with
R GP-11,
Price £24-90.
Carr. 40p.

HW SERIES SSB TRANSCEIVERS KIT

HW series Single
Band Transceivers
New Styling—Upper
or lower side-band—
200 watts PEP input—
Choice of HW-12A
{80m), HW-22A (40m)
or HW-32A (20m)—re-
quires external PSU
(HP-23A or HP-13A).

HW-12A £59-50.
Price HW-22A & 32A £62-50. Carr. 50p.

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

110/240 VAC

Price £25 Carr, 60p.

& 7
HP-13A MOBILE PSU e
12-16 volts DC in 800 & 300
VDC plus—130v bias.

Price £36. Carr. 40p.

STATION SPEAKER SB-600
K

IT

Price £10
Carr. 30p.

8 ohms impedance 6" = 97
speaker—housed in case to
match SB series equipment,

MOBILE SPEAKER HS-24

NEW Price £4'50
Carr. 30p.

SB-610 SIGNAL MONITOR KIT

Shows quality of sig-
nals transmitted and
received—160-10
metres—15 watls lo
1kw—Operates with
receiver IF's 100 kHz—
6MHz—120/240 opera-
tion.

Price £46. Carr. 40p.

Variable sweep width
up to 500kHz—Lin or
Log scales—Variety of
input frequencies
(455-6000kHz)—101V
input sensitivity—120/
240 VAC.

Price £73. Carr. 50p.

(S =z ar=iz]

a Schiumberger Company

PLEASE ADDRESS ALL ENQUIRIES & CORRESPONDENCE:

_I_'_IE_ATH (Glouct_a_stg[_) LTD.

GLOUCESTER
GL2-6EE Tel: 29451
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WESTERN ELECTRONICS (v.x.) LTD.

% Your ‘one-stop’ single source for masts, towers, rotators, antennas and equipment

% Largest stock range in the U.K. < Money-saving packaged deals.

79' TELETOWER 30" HAMTOWER TELOMAST with TA33

e /

A sell-supporting galvanised steel tower for HF band
. beams. Each 10 side weighs only 22 |b so the tower can

TELETOWERS be erected single-handed.

Price: £47-00, carr, paid.

Tho bes! In lelescoplc rotatable masts. Can be
erected single-handed in and
vertically upwards.

Prices: (carr. paid).

The finest value in guyed galvanised steel towers which
telescope down to 25°,

Price [carr. pald), 42°, ET2-00; 57', £83-00; 79', EV12:00; Mast and
101°, £148-00: VERSATOWERS Mast only rigging kit
DO YOU KNOW YOUR POWER OUTPUT? Immediate delivery from our stock! Self-supporting a0 £14-40 £19-95

—_— = tilt-over towers. 400 E16-50 £25-50
(No! You're not the only enel) 50' £19:50 £31-50
Then you neoed the OSKER POWER METER 40, £121:753 60", £140°30; 5%, £50

Fealures: Swilchable for 52 or 75 ohm systems. Each in-

strument I8 Individually ealibrated. Four ranges: 0-2,
0-20, 0-200 and 0-2 kw, 3-200 MHz, Excellent styling. YAESU/SOMMERKAMP
Price: £1850 caraLoGUE FL2000B
Send 10np for TOWER/
MAST catalopue or v e

i -

sae lor details ol 5 i ¥
other items, i i .\ y Lt

: @ ©
H.P. available. eﬁ
The finest digital clock available " M

The CASLON 601 - 1 i ] ,_l_zl'luon
sk h

Features: 24 hr 220 v a.c. 50 c, Bullt-in diftused lighl.

Nolseless oporation, Superb styling. Easy-lo-read digital Hours of business:

face indicates date, day ol the week, hour and minute. 9 a.m.-5.30 p.m,
5 second intervals marked on rotating wheel. Different Mon.-Fri.
colour lor each day of the week Price: E18-50 Sal. by appointment -
FTio12m Transceiver E218'00  FL400/500 Transmiiter £130-00
* FT200/250 Transcelver £13200 FR4&00 Receiver £120-00
; — FP200/250 A.C.supply  £3600 FRS00S  Receiverplusexiras  £14500
v ( E Our London agent is: oo ; : = 5 i s i
T 5 1 ) Roger Wilkins DC2000 i £is5-08 Lao0e AR - b
1% 3 on 01-845 6290 SP400 Speaker £10-00 YDB4M Table Microphane E100
el = 4 after & p.m. FFs00X LP Filler £620 YDBME Hand Microphone £500
] T T : OSBORNE ROAD, TOTTON, S04 4DN, ENGLAND

i o R
ﬁ' Tel: Totton 4930 or 2785. Cables: 'AERIAL', SOUTHAMPTON
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RADIO SOCGIETY OF GREAT BRITAIN

FOUNDED 1913, INCORPORATED 1926
MEMBER SOCIETY INTERNATIONAL

AMATEUR RADIO UNION

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

COUNCIL 1971

PRESIDENT

EXECUTIVE VICE-PRESIDENT
IMMEDIATE PAST-PRESIDENT
HONORARY TREASURER

ORDINARY ELECTED MEMBERS

E. J. Allaway, MB, ChB, MRCS, LRCP, G3FKM

B.D. A. Armstrong, G3EDD

E. G. Ingram, GM6IZ

G. R. Jessop, CEng, MIERE, G6JP
L. E. Newnham, BSc, GENZ

R.F. Stevens, G2BVN

E. W. Yeomanson, G3IIR

o Fe
G. M. C. Stone, CEng, MIEE, MIERE, G3FZL
. W

F. C. Ward, G2CVV

R.d.Hughes, TD, DLC, G3GVV

J. A. Saxton, DSc, PhD, CEng, FIEE, FinstP
A. C. Morris, AACCA, GISWT

MEMBERS ELECTED BY ZONES
J. Bazley, G3HCT

W. F. McGonigle, GI3GXP

C. H. Parsons, GWSNP

J. R. Petty, G4JW

W. A, Scarr, MA, FBIS, G2WS
A.W. Smith, GM3AEL

GENERAL MANAGER AND SECRETARY

D. A, Findlay, FCA, G3BZG

EDITOR
A. W, Hutchinson, AMAIE

REGIONAL REPRESENTATIVES

Region 1.—North Western
Region 2.—North Eastern
Region 3.—West Midlands
Region 4.—EastMidlands
Region 5.—Eastern

Region 6.—South Central
Region 7.—London

Region 8.—South Eastern
Region 9.—South Western
Region 10.—South Wales
Region 11,—North Wales

Region 12.—Narth-East Scotland
Region 13.—South-East Scotland
Region 14.—West Scotland
Region 15,.—Northern Ireland
Region 16,.—East Anglia

Region 17.—Southern

B. O'Brien, G2ZAMYV, 1 Waterpark Road, Prenton, Birkenhead, Cheshire.

K. Sketheway, BRS20185, 51 Baret Road, Walkergate, Newcastile upon Tyne.

R. W. Fisher, G3PWJ, 47 EImhurst Drive, Kingswinford, Brierley Hill, Staffs.

T. Darn, G3FGY, "Sandham Lodge", Sandham Lane, Ripley, Derbyshire,

S. J. Granfield, G5BQ, St Lukes, 47 Warren Road, Cambridge.

L. W. Lewis, GBML, 34 Cleevelands Avenue, Cheltenham, Glos,

P. A. Thorogood, G4KD, 35 Gibbs Green, Edgware, Middlesex.

D. N. T. Williams, GIMDO, “Seletar'", New House Lane, Thanington Canterbury, Kent.
J. Thorn, G3PQE, 43 Hill Road Weston-super-Mare, Somerset.

D. M. Thomas, GW3RW X, 88 Cefn Graig, Rhiwbina, Cardifft CF46JZ,

H. Hudson, GW3IEQ, "Silhill"', Dinas Dinlle, Llandwrog ,Caernarvon,

Grant, GM3UKG, Easter Bogs, Clochan, Buckie, Banfishire.

W. Stewart, GM3OWU, 9 Juniper Avenue, Juniper Green, Midlothian EH14 5EG.

G. Cox, GM3MUY, 191 Maxwell Avenue, Westerton, Bearsden, Glasgow.
Thompson, GI3ILV, "Albany'', Newry Road, Armagh, N. Ireland.

. J. Green, G3FBA, Wilby Coltage, West End Avenue. Brundall, Norwich, NOR 86Z.

P,
G.
V.
N.
Jd.
w
C. Sharpe, G2HIF, 20 Harcourt Road, Wantage, Berks.

CERTIFICATES MANAGER (HF)
CERTIFICATES MANAGER (VHF)
INTRUDER WATCH ORGANIZER
QSL BUREAU MANAGER

RECORDED LECTURE LIBRARY
CURATOR

SLOW MORSE PRACTICE
TRANSMISSIONS ORGANIZER

VHF MANAGER
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C.R. Emary, G5GH, Westbury End, Finmere, Buckingham.

Jack Hum, G5UM, 27 Ingarsby Lane, Houghton-on-the-Hill, Leicester LE7 9JJ.
C. J. Thomas, G3PSM, 24 The Fosters, High Green, Sheffield S30-4NB.

A. O. Milne, G2MI, 29 Kechill Gardens, Bromley, Kent.

A. 0. Milne. G2MI, 29 Kechill Gardens, Bromley, Kent.

M. A. C. MacBrayne, G3BKGU, 25 Purlieu Way, Theydon Bois, Essex.
G. M. C. Stone, G3FZL, 11 Liphook Crescent, Forest Hill, London SE23.
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AMATEUR
RADIO NEWS

QTG

RSGB Dinner Club
The next meeting of the RSGB Dinner Club will be at the
Kingsley Hotel, Bloomshury Way, London WCI, on Friday
26 March 1971 at 7.30 for 8pm. The Kingsley Hotel is a few
minutes’ walk from Holborn tube station and there is
ample car parking space in the vicinity. The cost of the
dinner is £1-30 (26s) and bookings accompanicd by a remit-
tance may be sent to Miss Shirley Eldon at RSGB head-
quarters. Please note that bookings must close 24 hours
before the dinner.

All RSGB members are welcome to this informal occasion
and a particular invitation is extended to overseas amateurs
who may be visiting London.

RSGB lecture meeting

More than 100 members attended the lecture at the IEE on
21 January 1971 when John Pink, G30QB, of Hewlett
Packard Ltd gave a talk and demonstration on the subject
of modern transmitter testing. After giving an introduction
to the capabilities and uses of the modern spectrum analyser
and associated equipment, Mr Pink showed the practical
usage when measuring transmitter output frequencies and
filter characteristics. A number of filters were brought by
members for evaluation and most gave a less than satisfactory
performance. Transmitting equipment for the occasion was
loaned by Heath (Gloucester) Ltd under the supervision of
Mr S. R. Boakes, GIHXN. At the close of a most inleresting
and informative lecture a vote of thanks to the speaker was
proposed by Mr T. Lyell Herdman, G6HD.

World Telecommunication Day 1971

Last year the International Telecommunication Union
named 17 May as the World Telecommunication Day.
In 1971 this date falls on a Monday and the special activity
radio stations established for the occasion will be active
during the preceding weekend 15-16 May. The Society will
be sponsoring two stations, GB2ITU and GB3ITU. The
former will be under the supervision of G3GVV and opera-
tion will take place from Tonbridge School, Kent.

Amateur sound licence

RSGB HQ has recently received a number ol queries
concerning the amateur sound licence, and in particular
whether a licensed amateur may send third-party messages.

Third-party messages, with one exception set out in Clause
Ic of the licence, are not permitted and any licensed amateur
who is in doubt on this point should read his licence care-
fully.

The exception mentioned above is when the station is
used in connection with disaster relief operations or simu-
lated exercises in conjunction with the British Red Cross
Society, St John Ambulance Brigade or police force activity.

All licensed amateurs are therefore advised thal should
they receive a request to pass on a third-party message they
should decline, pointing out that it is not within the terms
for which the station is licensed.

160

VHF converter kits

Our attention has been drawn o the Kits offered by the
Projects Committee of the VK3 VHF Group. These com-
prise a 144MHz fet converter kit, a 144MHz preamplifier
kit (using a TIS88) and a 432MHz converter kit. These kits
contain all components (except for crystals in the case of the
two converters) including transistors, board and sockels.
Many of these kits are in use outside Australia and con-
siderable trouble has been taken to cnsure that they are
suitable for multiple construction.

Prices of the kits are: 144MHz converter, 5AI13:30
(postage by air, SAI-10, surface 18¢): 432MHz converler,
£A22-00 (postage by air, $A1-53, surface 24¢); 144MHz pre-
amplifier, SA5-40. Orders and requests for further informa-
tion can be sent 1o Jim Stewart, VK3AS, Victorian Division
WIA, PO Box 65, Mt. Waverley, Victoria 3149, Australia.
Please ensure that suflicient reply postage is sent; this is
three rcs per half ounce for an air mail letter reply.

Calling GD5APJ

Anyone knowing the whereabouts of Mr R. Delcourt,
GDS5APJ, formerly of Ramsey 10M, is asked to contact
RSGB/HQ. Mr Delcourt was awarded the Arthur Milne
Trophy last year but the certificate sent to his former address
has been returned by the Post Office.

Morse test applications
Under an arrangement with the MPT the Post Office
Corporation will continue to conduct morse tests for radio
amateurs,

Applications to take these tests should be made to: GPO
External Telecommunications Services, Wireless Telegraphy
Section, Union House, St Martins le Grand, London EC2.

Special activity licences

With callsigns in the series G4AAA Lo be issued shortly the
Ministry of Posts and Telecommunications has stated that
no GB4 special activity licences will be issued. Issue of these
licences will be confined to the GB2 and GB3 series.

Licence figures

The Ministry of Posts and Telecommunications advises
that the following numbers of amateur licences were in force
at the end of January 1971:

Class A 13,701
Class B 2,551
Class A/M 2,588
Class B/M 361
Television 191
Model Control 19,242

Invitation to a sale
The Racal Radio Club, G3IRAC, is lortunate in having access
1o equipment and components surplus from development
and production. This is to be offered at nominal prices to
members of local radio clubs at a sale to be held on 13 March.
It will include oscilloscopes, 100kHz i.f. filter coils, tuning
and other capacitors, resistors, relays, potentiometers,
connectors, cables, cabinets and much other metalwork
(much of it new and unused).

The sale will be held at the 4th Bracknell Scouts HQ,
Meadoway, Bracknell, which is approached from Stoney
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Road off the A329 opposite the Racal development building.
It will commence at 0930 and will continue until 1700 or
until sold out, whichever is earlier. An entrance fee of 5p
towards Scouts” funds will be charged and a cafeteria will be
available. GIRAC will be operating a hf' station at the venue.

NRSA Convention

The Northern Radio Societics Association will hold its
annual convention at Belle Vue Zoo Park, Manchester, on
Sunday 9 May 1971 from 10am until 6pm.

Each member society will have a stand of its own on which
it will depict some aspects of amateur radio to the general
public, and they will also compete against one another for
the GBAYD trophy. This trophy is awarded for the best
presentation, and the stands are to be judged this year by the
President of the RSGB.

Major manufacturers and distributors of amateur radio
equipment will also be exhibiting their wares.

Talk-in stations will be operating on 2, 4 and 160m for the
benefit of mobile operators and will be using the special
callsign GB2BVC. The main station will operate on all hf
bands from the exhibition hall and will QSL all contacts.

For the “gambling types™, a raffle will be arranged.
Tickets will be on sale during the day and the draw will take
place during the late afternoon. All the “fun of the fair™, the
Zoo Park, restaurants and bars will be available to visitors,

Presidential Installation

Well over 100 members and guests attended the installation
of Mr F.C. Ward, G2CVY, as President of the RSGB at the
social evening held at the Bonnington Hotel, London, on 15
January.

The ceremony was performed by Dr J. A. Saxton, the
retiring President, who spoke of his pleasure in doing so,
and of his year of office which he had enjoyed tremendously.

Can you help ?

The 1341 (Thundersley) Squadron of the Air Training
Corps is endeavouring to build a radio room where cadets
aged 13-18 can be taught basic radio, morse, principles of
clectricity ete. To this end it is appealing lor any useful
surplus radio equipment which radio amateurs may care 1o
donate, or lor assistance in any other Form.

The adjutant, Pilot Officer C. Peachey, RAFVR(T),
BRS15408, would be pleased to hear from or meel anyone
who can help. The squadron’s HQ is Waverley Road,
Thundersley, Essex, and parades are held on Mondays and
Fridays from 1930 to 2200.

Mr G. Lazzell, G3IAMM, has been approached by F3HIL
whom he has known for many years and has met personally,
with a request from F6AUF of Tours who wishes 10 stay
with an English family for the Easter holidays in order to
improve his English. FOAUF may be reached via F3HI, R.
Deremond, 6 Avenue Duquesne, 37 Tours 01,

Mr R. Pollock, GSK U, wishes to establish contact with other
amateurs who served as Vis during the last war, and who
corresponded with a Barnet, Herts address. Mr Pollock
was involved with this activity, and any other VI may con-
tact him at 108 The Fairway, North Wembley, Middlesex,
telephone 01-904 2402,

In reply, Mr Ward expressed his appreciation ol the
honour conferred on him and his determination to maintain
the high standard set last year by Dr Saxton.

During the course of the evening a presentation was made
lo Dr M. Dranshield, SN2AAF/G3JKO, on behall of the
Nigerian Amateur Radio Sociely as a token ol its apprecia-
tion ol the outstanding work he had done for that society.
The presentation was made by Mr Eric Lomax, SN2ABG,
President of NARS.

Dr J. A. Saxton, Immediate Past-President, in conversation
with Mr F. C. Ward (right) after installing him as President of
RSGB for 1971
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Dr. M. Dransfield, 5SN2ZAAF G3JKO, shows his mother the
shield which was presented to him by Eric Lomax, SN2ZABG,
President of the Nigerian Amateur Radio Society
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Receiving

Oscar-5

by Dr A, Gschwindt, HASGWH?*

HIS article describes the receiving station which was in

operation at Budapest Technical University during the
lifetime of Oscar-5. The development and construction ol
the station was carried out by the members of the space
research group ol the university’s microwave chair,

It is hoped that the ideas presented may encourage others
to participate in the work connected with future satellites.

Unfortunately the high electrical noise level in the heart of

Budapest restricted reception to the 144MHz signals.

Basic considerations

Before describing in detail the equipment used, the factors

which influenced its design will be considered.

First, consider the signal-to-noise ratio of signals coming
from the satellite, assuming the following data:

(a) transmitted carrier power from the satellite Py = 50mW;
or in decibels relative 1o 1W: Py - 13dBW.

(b) the distance beiween the satellite and the receiver aerial,
with an assumed orbit height of 1,500km, when the
satellite is near the horizon: Dy — 4,500km.

(¢) the wavelength of reception: A = 2:08m.

(d) the gain of the cross-polarized receiver aerial : G — 8dB.

(e) Iree space loss between the satellite and receiver antenna:

20 lgdwD. 4745 2 107
a —_— = 20 log —————
ar A log R

From previous results the carrier power measured at the
receiver aerial terminal can be determined:

Pe = Py + Gr — ar.

To obtain the signal-to-noise ratio of the received signals
the noise power at the input of the receiver should be
calculated using the following data:

Noise figure of receiver used for reception:

— 148dB,

F = 4 k. Tn.
where k = Boltzmann constant
To= 273°K.

In the 2m band the average sky noise temperature (Tq)
approximates to Ty, so the noise power measured in 1Hz
bandwidth is:

Ph=UF —1)Ta+ Tal @ FkTo WHaz

* Budapesti Muszaki Egvetem, Budapest 11, Hungary.
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Receiving aerial

expressing the power of k To in decibels relative to 1W:
|)’" = F 204 dBW,HZ.
The i.f. bandwidth in the case of A3 mode transmission
must be twice the maximum modulation frequency, which

is 1,500Hz. So the minimum receiver i.f. bandwidth is
3,000Hz.

B = 3,000Hz.
Bandwidth in decibels above [Hz:
10 log B = 10 log 3,000 = 35dB.
Received noise power in the whole band:
Py—=F — 204 + 10 log B dBW.
From previous results the carrier signal-noise ratio is:

P.
Pi + Gr — ar — (F — 204 + 10 log B) -

Pu

Pr+ Ge —ar  F | 204 — 10 log B.
Substituting in the lformula:
Pe
F-——]J-S 148 — 6 | 204 — 35 — 10dB.
n

Thus the carrier signal-noise ratio measured before the
demodulator will be about 10dB.

After demodulation the sidebands and not the carrier are
used, so the result must be modified to obtain the true
signal-to-noise ratio for sidebands measured at the af
output of the receiver:

P, ( E) m)*
Pu Py ] 2
where m = modulation index
Ps = the power of demodulated signal.
Substituting m = | in the previous formula:
Ps _Pe 1 1P,
Pn Pn"4 2P
The signal-to-noise ratio lor the modulated signal will be
half of the carrier signal-to-noise ratio.
The result expressed in decibels is:
P}i P!
— == —3=10—3= 7dB.
A
These results provide the best possible reception figures
and the following considerations have been ignored:
(a) The supply voltage decreases during the lifetime of the
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Fig 1. Block diagram of the receiving station

satellite, so the transmitter output power also decreases.
(b) For several days after the launch the satellite was
tumbling, and fading was affecting the received signal.
Naturally, reception would be better when the satellite was
above the receiving station. In this case the signal-to-noise
improvement comes from a decrease in Iree-space loss. The
improvement, which is proportional to the decrease in the
satellite-receiver distance. can be calculated easily:
4,500
1,500
A signal-to-noise ratio of about 7dB is not sufficient for
high accuracy [requency measuring when the digital fre-
quency meter is connected directly to the output of the
receiver. In Budapest Technical University's station the
signal-to-noise ratio was improved with a reduction in band-
width using a tracking filter,

= 3 times or 5dB.

Receiving station operation
The block diagram of the receiving station is shown in Fig. 1.

The signals transmitted from (he satellite were received by
a cross-polarized aerial system; the pre-amplifier together
with the converter, which has an output at 22MHz, were
located on the aerial mast.

The 22MHz signal was fed to a commercial hi receiver, at
the output of which were the signals of the telemetry channcls
which lie within the 500-1,500Hz bandwidth. Improvement
of the signal-to-noise ratio was carried out by the tracking
filter; its correct operation being controlled by an oscillo-
scope.

During most of the receiving periods the output signal of
the receiver was recorded on a commercial tape recorder 1o
retain the telemetry signals in case of a fault in the counter
chain.

The frequency of the telemetry signals was measured with
a digital frequency meter and was shown on the display of
the counter and at the output connection from the counter
to the printer. The printer was controlled by the counter to
print out the telemetry data every second. The time of the
measurements was also printed; the time-signal being
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generated by a digital clock working with the mains as the
time reference.

Aerial rotation was carried out with a hand-operated
remote control. For the position display an analogue system
was used.

Aerial

The aerial system was located on top ol a seven-storey build-
ing; this location limiting its size, and because of the nature
of the remote control it was decided to choose an aerial of
simple mechanical construction.

A nine-element Yagi aerial was chosen, from two ol which
a cross-polarized aerial system could be produced. The
cross-polarization reduced the fading originating from the
tumbling of the satellite and the polarization-plane rotation
of the ionosphere. The interconnection between the two
aerials was designed to produce a 90" phase shift.

In some salellite passes only one hall of the aerial was used,
in which case the aerial was plane-polarized. This depended
on the quality of the received signal which suffered Irom
strong lading and from time to time disappeared in the
noise. Although the gain of a single aerial was about 11dB,
the two connected in parallel had about 8dB gain over the
isotropic radiator. The relatively low gain is associated with
a wide beamwidth which is advantageous during the tracking
ol a satellite.

Because of the simple aerial construction, the two per-
fectly balanced aerials were located at the ends of a hori-
zonlal aerial mast, as shown in the photograph. To reduce
the effects of mast disturbances, the acrial plane was rotated
relative to the horizon so that the two planes had a 90° angle
between them. The rotation of the aerial in horizontal and
vertical directions was carried out by two de motors.

The position display was a simple analogue system. It
consisted of two linear potentiometers rotated together with
the aerial. The potentiometers, connected as a variable
resistor, fed a constant-current de generator, so the voltage
measured on them was proportional to the aerial rotation.
The accuracy of the position display was better than | 3
degrees.

163



Pre-amplifier and converter

The distance between the receiving room and the aerial was
about 100m, and to eliminate the effect ol large cable-loss a
pre-amplifier was placed on the aerial mast, together with a
converter and first-stage i.l. amplifier. The gain of the unit
was about 40dB and the noise figure was 4kTo. All stages
consisted of semiconductors: the supply voltage fed the
converler via the inner conductor of a coaxial cable.

Receiver

This was a Hungarian hf communication receiver, type
ML1000, which had a 3kHz i.l. bandwidth. No circuits for
the correction of Doppler shilt were incorporaled and the
tuning correction was performed manually.

During the reception ol the satellite’s signals, develop-
ment of a product detector system with automatic Doppler
correction was started, but unfortunately it was impossible
to prove it during the lifetime of the satellite. This type of
detector ensures the elimination ol the knee efieet in the
reception of A3 signals. Where envelope detectors are used
with a 3-5dB detector input signal-lo-noise ratio, the
detector output signal-to-noise ratio decreases very sharply.

Tracking filter

From the estimate ol the expected signal-to-neise ratio it
was seen that generally the signal-to-noise ratio measured at
the output of the receiver would not be sufficient for high
accuracy frequency measurement. The process used to
improve the output signal-to-noise ratio was based on the
following theory:

The frequency of a single signal being received con-
tinuously during the 6-5s period had to be measured, and
using the receiver output signal a wide noise spectrum was
connected to the input of the counter. In the 1,500Hz band-
width the useful information was a single signal, and the
variation of the modulation signal was very low during the
6:5s time interval,

A poor match exists between the receiver output and
counter, If we take a bandpass filter and decrease the
bandwidth near the desired [requency, lor example one-tenth
of the original bandwidth, we get a 10dB signal-to-noise
improvement at the output of the filter.

However, it is not practical to tune the filter by hand every
6-3s rom one frequency to the other; although the tracking
filter used in this system operated in this way, the tuning was
automatic. The block diagram of the tracking filter is
shown in Fig 2; its operation being based on the phase-
locked loop.

In the ssb generator the af signal is shifted up into the
450:5-451-5kHz band, a process found in all ssb trans-
mitters. The signal located in the 450kHz band is amplified
and then connected to the input of a limiter which removes
the amplitude variation of the signal 1o ensure a constant
amplitude signal for the phase detector.

The output of the limiter is filtered with a parallel tuned
circuit, and the amplitude and band-limited signal is con-
nected to the input of the phase detector unit through a
bulfer amplifier,

Phase-locked loops design points

Take one-tenth part of the incoming signal bandwidth,
namely 150Hz, as the loop bandwidth. Theoretically it is
possible o use a smaller value but this means the decrease
of the lock-in band. To make an automatically lollowing
loop with, say, an oscillator frequency of 451kHz, the
phase-locked oscillator will find the incoming signal in the
451 -+0-5kHz range. Any further decrease in the loop
bandwidth will result in the lock-in range being so small that
the system will lose the incoming signal when the satellite
switches the telemetry channel.

At the output of the phase-locked system the signal fre-
quency is within the range of 451 & 0'5kHz. This signal is
mixed with that originating from the carrier oscillator of the
ssb generator, 450kHz, and the difference of the two signals
is the channel [requency measured at the output of the
receiver,

There is no difference in the requency of the two signals,
but the output of the tracking filter has a 10dB signal-to-
noise improvement over the signal at the receiver output.

Tracking filter circuit
The tracking filter consisted of two independent units; an
ssb generator and a phase-locked loop.

Unit No1 ' Unit No 2
FROM
BALANCED
RECEIVER MIXER al o AMPLI&FIERS PHASE - LOOP
SIDEBAND - DETECTOR - FILTER
50 to LIMITERS
1500 kHz LILTER
A A Y
450 kHz " 5
- BUFFER Fig 2. Block diagram of track-
CRYSIAL > MIXER €| aMPLIFIER ing filter
\ | A
451 kHz -
AMPLIFIER LC OSC -k
TO COUNTER
5010 1500 Hz
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The crreuit diagram ol the first unit is shown in Fig 3.
The signal from the receiver output is fed to the balanced
modulator, the carrier generator having a 450kHz crystal to
ensure the stability of the frequency source (V1). From the
ouiput of the balanced modulator, where the signal is a two-
sided a.m. signal, the upper sideband is filtered out with an
electromechanical filter.

The ssb signal, amplified by valves V2 and V3, is limited
by a parallel diode limiter; the maximum value of the
clipping is about 20dB, The bias voltage for the limiter
diodes is produced from the ac heater voltage. TRI and TR2
work in emitter follower configuration to give low internal
resistor voltage source for the limiters, From the limiters the
signal is fed to the output of the unit through a bandpass
filter and a bufler amplifier,

The 450kHz signal produced by V1 is led into the mixer
(third grid of V5), and the first grid ol the mixer is fed with
the signal of the phase-locked LC oscillator from the second
unit. The output of V5 through the low-pass filter is amplified
and switched to the counter. The low-pass filter has a cut-ofl
frequency of about 3kHz to remove the 450kHz com-
ponents.

The circuit diagram of the phase-locked loop unit is shown
in Fig4. The limited signal located in the band 451 - 0-5kHz
feeds the input of the phase detector, TR3, TR4, TRS, D3,
D4 and D3, which was constructed withoul a transformer
the asymmetrical inputs giving simple connection possi-
bilitics.

The signal at the output of the phase detector, which in
the locked-loop condition varies proportionally with the
phase and frequency of the incoming signal originating from
the satellite, guides the phase and frequency of a Clapp
oscillator through the loop filter.

The control devices are two Varicap BA124 diodes con-
nected in parallel. With the help of the potentiometer it is a
simple matter to tune the LC oscillator frequency Lo ensure
the lock-in process at the start.

The buffer amplifier, TR7, is an emitler follower after the
LC oscillator. The buffer output leeds the phase detector
and the output of the unit, while the output signal of this
unit feeds the first grid of V5 which is working as a mixer,

Control of the tracking filter

When the tracking filter is working correctly, the Irequency
is the same at the input as it is at the output of the filter. If
the signals at the input and output of the tracking filter are
switched into the horizontal and vertical input of an oscillo-
scope an elliptical (Lissajous) figure is shown when it is in
locked condition. I it is a rolling figure, either the loop is
not working correctly or the output frequency of the filter
is not the same as the [requency transmitted by the satellite.
In practice, this mode of loop control was a simple way of
walching the tracking filter at work. Except during some
extremely bad recciving conditions it was sufficient to control
the loop lock-in process at the rising of the satellite, and all
went perfectly during the pass.

Freguency measurement

The digital frequency meter used in the experiment was a
Hungarian product, type TR5250, which has an upper count
frequency of 10MHz, A measurement accuracy ol 1Hz was

The effect of the

tracking filter on HI signal when the
reception was poor
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Table 1. Data print-out with time display. Copy of
original data sheet during orbit 177

Channel Channel

Time frequency Channel Time frequency Channel
(ME2) (kHz) number (MEZ) (kHz) number
15,30.06 1,245 1 15,30.29 0,698 4
15.30.07 1.247 1 15.30.30 0,853 -
15.30.08 1.245 1 15.30.31 1,260 5
15.30.09 1.245 1 16 30.32 1.260 5
15.30.10 1.246 1 15.30.33 1.261 5
15.30.11 1.125 - 15,30.34 1.262 5
15.30.12 0.701 2 15,30.35 1,254 5
15.30.13 0.710 o 15.30.36 1.261 5
15 30.14 0.705 2 15 30.37 1.439 6
15.30.15 0.785 2 15.30.38 1,442 6
15.30.16 1.037 - 15.30.39 1.440 6
15.30.17 0.773 3 15.30.40 1.444 6
15.30.18 0.783 3 15.30.41 1.446 6
15.30.19 0.788 3 15.30.42 1.447 6
15 30,20 0.787 3 15,30.43 1.336 =
15.30.21 0.787 3 15 30,44 1.287 7
15.30,22 0.788 3 15.30.45 1,290 T
15.30.23 0.786 3 15.30.46 1,289 7
15,3024 0,749 4 15.30.47 1,290 7
15.30,25 0.722 4 15.30.48 1.20 7
15.30.26 0.715 4 15.30,49 1141 -
15.30.27 0.709 4 15.30.50 0.623 start
15.30.28 0.706 4 15.30.51 1.214 of His

sufficient and the 1Hz resolution required Is of gate time.
In the 6-5s channel time four to five useful items of data were
obtained because the counter was not synchronized with the
channel time.

The measured frequency was readable in the display part
of the counter and in parallel code at the output of the
counter, The output of the counter fed the printer for auto-
matic measurement and the gate signal controlled the printer
start,

Digital clock and printer

In addition to the channel frequency, the time of reception
was also printed out. The time signals came from a digital
clock made at the university, and as there was no need for
high accuracy, the clock was regulated by the mains supply.

Table 2. The effect of the tracking filter on the
accuracy of the data

Channel frequency (kHz) Channelfrequency (kHz)
With

Without With Without
tracking tracking Channel tracking tracking Channel

filter filter number filter filter number
1.279 1.254 1 0.945 0.600 4
1.284 1.256 1 1.205 0.979 &=
1.269 1.250 1 1.345 1.245 5
1.281 1,252 1 1.324 1.234 5
1.306 1.236 - 1.336 1.251 5
0.960 0.074 - 1,366 1.244 5
0.782 0.642 2 1,349 1,210 -
0.810 0.642 2 1.122 0.949 -
0.838 0.642 2 1.073 0.836 6
0.840 0.642 2 1.061 0,812 ]
0.806 0.641 2 1.061 0.800 6
0.860 0.691 3 1.036 0.797 6
0.861 0.731 3 1.020 0.777 6
0.871 0.729 3 1.378 1.196 -
0.875 0.731 3 1.367 1.290 7
0.888 0.731 3 1.an 1.273 7
0.911 0,729 3 1,354 1.254 7
0.869 0.649 4 1.377 1.263 7
0.842 0,602 4 1.365 1.250 T
0.853 0,605 4 0.980 0.701 -
0.822 0.602 4 1.102 0.658 -
0.908 0.608 4

A Hungarian fast printer, type PRE-10-P/161, was used.
The control signal from the digital frequency meter com-
manded the printer every second to print the channel
frequency and the time of reception on one line.

Results

An example from the output of the printer is shown in Table
1. Between channel numbers I and 2 the data is not correct
because of the asynchronism between the channel switching
and measurement points. The signal-to-noise improvement
caused by the tracking filter is shown in two examples,
Table 2 and the photograph: in the table the error is greater
without the filter, and in the photograph the HI signals are
clearer following the introduction of the filter and are lost
in the noise without it.

BOOK REVIEWS

Through 1o 1970. 122 pages. Published by the Royal Signals
Institution, Cheltenham Terrace, London, SW3. Price (by
post) 624p.

This attractively produced book containing many colour illustrations
has been published to commemorate the Golden Jubilee of the
Royal Corps of Signals. It deals with the history of the Corps,
commencing in 1870 with the formation of the first Telegraph Unit
and proceeding to modern satellite communication provided by the
14th Regiment. Many radio amateurs have served with the Royal
Sipnals and have continued their association by membership of
the Royal Signals Amateur Radio Society. This book will be of
particular interest to them, while recording for the general public
the unique history of the Corps.
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Guide to Broadeasting Stations, 16th edition. 160 pages.
Published for 1liffe Books by the Butterworth Group. Price
50p (by post 60p). Obtainable from RSGB Publications, 35
Doughty Street, London WCIN 2AE.

The information that appears in this popular book has been pre-
pared by the Tatsfield receiving station of the BBC. The first portion
of the volume is devoted to a short guide to listening and this is
followed by lists of long- and medium-wave European stations,
shorl-wave stations of the world and European vhf sound broad-
casting stations. Published in December 1970, the information in
this book is as up-to-date as possible and forms an invaluable
guide to the broadcasting stations of the world,
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Plagiarize and hybridize

An approach to receiver design

by PETER G. MARTIN, G3PDM/W1*

Part 1: Design considerations

Introduction

Receiver design practice has changed radically in the past
decade, partly through the availability of advanced semi-
conductor devices, but primarily through the awareness that
high gain and good i.f. selectivity are not alone sufficient to
guarantee high performance under normal operating
conditions.

The hard facts about cross-modulation and other large-
signal effects have been laid down succinctly by several
authors [2, 3, 6], but many current receivers only tackle the
problem half-heartedly by at best adopting mos transistors
in conventional rf amplifier/mixer lront-ends. At the same
time, many new circuit lechniques applicable to amateur
communications receivers have been described in the jour-
nals, but not applied to practical designs. These cover such
topics as the treatment of noise, the use of [requency
synthesis to improve stability, and the use of modern filter
design techniques to increase [ront-end, i.f. and audio
selectivity.

In 1968 [1], the author described an amateur band receiver
which adopted some new technigues, while retaining valve
circuits in some parts of the design. The receiver discussed
here represents a considerable improvement over the first
version, at the expense ol higher complexity. Although a
wide varicty of silicon devices is used, some stages are again
based on valve circuits. The reasoning behind this is sound,
and will be explained where appropriate.

Although complete circuit diagrams are given, it is
unlikely that many readers would wish to duplicate the
design, and full constructional details are not given. The
emphasis is on appraisal ol the latest techniques, details of
the receiver design, and an assessment of the prototype after
laboratory tests. As the receiver was built over a three-year
period, it was inevitable that further improvements would
suggest themselves in the latest technical journals. Some of
these have been described.

Large signal performance

As the behaviour of a receiver under large-signal conditions
is affected by many aspects of design, it is appropriate to
consider these first. The main distinguishing feature of a
communications receiver should be its ability to resolve
extremely small signals in the presence of very much larger
ones on nearby frequencies. This is nor a question of i.f.
selectivity alone: front-end design is equally important.

The most serious problem is that of cross-modulation,
where the modulation of a nearby signal appears as modu-
lation of the desired signal, although the two may be separa-
ted in frequency by several hundred kilohertz, and the

* Arthur D, Little Inc, Acorn Park, Cambridge, Mass 02140, USA,
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interfering signal will normally be oulside the i.f. passband.
Cross-modulation is difficult to assess outside the laboratory,
and many amateurs are reluctant to admit that their station
receivers might be inadequate in this respect. There is also
a feeling that signal voltages from aerials are not sufficient
to cause large-signal effects, regardless of aerial gain. The
following argument might convert some of the bigots.

The main cause of cross-modulation is third harmonic
distortion in a receiver mixer, The third harmonic distortion
in a good hi-fi amplifier is rarely below 0-1 per cent, vet
0-08 per cent is sufficient 1o cause one per cenl cross-
modulation in a receiver. Under these conditions, the
maxirmun signal-to-noise ratio possible with equal desired
and interfering signals is only 40dB! It can be shown that
cross-modulation effects increase as the square of the inter-
fering signal voltage, so a 0dB signal-to-noise ratio results
il the interfering signal is only 20dB stronger than the
desired signal. This situation is extremely common, and it
is not unknown for signals to differ in amplitude by more
than 120dB.

The ability of a mixer to handle large signals is therefore
related to the signal level where third harmonic distortion
rises much above 0-01 per cent. Most Class A amplifiers will
give distortion figures lower than this for signal levels below
100V, but achieving such performance with signals of
several volts driving a mixer circuil is considerably more
difficult,

Once cross-modulation has taken place, it cannot be
removed by i.f. selectivity. The use of rf attenuators is
helpful, as a 6dB attenuator reduces cross-modulation by
12dB.

Rheinfelder [2] distinguishes between static selectivity,
normally the i.f. filter response measured with a signal
generator, and the effective selectivity defined by large-
signal effects. He gquoles a communications receiver
with an i.f. bandwidth of 100Hz, but a cross-modulation
bandwidth of 50kHz. He concludes that the crystal filter
was an unnecessary expenditure, and more effort should
have been expended in front-end design.

Another large-signal effect is intermodulation, where two
interfering signals and their harmonics beat together to
generate a spurious signal at the desired frequency. For
example, with frequencies [, = 14 130MHz and [, =
14-140MHz, the intermodulation product 2f,—f. will give
a spurious signal on 14-120MHz. In severe cases the fifth-
order product 3f, —2f., on 14:110MHz may be audible.
Intermodulation is reduced by the use of balanced mixer
circuits, and by optimizing the quiescent conditions of front-
end valves or transistors (see Fig 1).

Strong interfering signals outside the if. passband can
also cause receiver overload or desensitization, by driving
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Fig 1. Two-tone input signal level needed for —40dB and
—50dB third-order intermodulation distortion in a 6BA6
amplifier, as a function of grid bias. (After Pappenfus et a/ [29])

early stages into Class C and biasing them into a region of
low gain. Desensitization can be particularly severe if bias
developed at the rf amplifier input circuit reaches the i.f.
amplifiers through the age line. Squires [3] mentions a high-
priced receiver which “collapsed in silence™ at signal levels
of 35mV.

The three effects mentioned above occur primarily in
mixers, because of their inherent nonlinearity. The problem
is treated by:

(@) using no f stage before the mixer(s), to keep signal
levels low;

(b) providing as much rf selectivity as possible, consistent
with having a tunable network;

(¢) using as few mixers as possible, preferably one
balanced circuit;

(d) providing i.f. selectivity immediately after the mixer,
to prevent large-signal effects in subsequent stages.

Current device technology and circuit techniques ensure
that these goals are realizable. Several types of low-noise
mixer devices are available which make rf amplifiers redun-
dant, steep-sided i.f. filters abound, and modern filter
synthesis techniques can yield excellent f selectivity.

Noise and small signals

The limiting factor in the resolution of small signals on a
clear frequency below 30MHz is the aerial noise figure. This
figure depends on the type of receiving acerial and the levels
of atmospheric noise and solar activity, but it is rarely below
18dB. Receiver noise figure adds to this, so a receiver with
a 4dB noise figure can resolve signals down to about 0-6pV
from a 500 aerial (with matched input circuits and a 6dB
signal-to-noise ratio in a 3kHz bandwidth). Laboratory
measurements on the same receiver would show a 0-1pV
sensitivity, because of the absence of aerial noise. Receiver
noise is relatively unimportant below 30MHz.

A good mixer will have a noise figure as low as 5dB,
without any rf amplifier. This gives an aerial sensitivity of
about 0-67xV under matched conditions. With no rf stage,
and a crystal filter preceding the first i.f. amplifier, the noise
figure of the first i.f. stage must be low enough for aerial
noise to dominate at the receiver output.

Reception of weak signals is also impaired by man-made
impulse noise. Some interesting recent papers have been
concerned with the treatment of noise pulses in receivers,
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and it has become possible to copy weak signals through the
din caused by the machines of modern living. Several
circuits have been described which outperform the familiar
noise limiter in two most important respects:

(@) A limiter can only reduce the noise to the same level
as the received signal, so that although the abuse to
one's ears may be alleviated, the noise is still present
at an intolerable level. On the other hand, an effective
noise silencer will break the main receiver signal path
during each impulse, so that a few microseconds of
silence replace each deafening crack.

(h) A noise silencer operates before the main receiver
selectivity, whereas a noise limiter acts after it. This
is important because a short noise pulse is “stretched”
greatly by the high-Q elements of a mechanical or
crystal filter. A lps pulse may be over 5ms long after
passing through a filter with good skirt selectivity.

Some noise silencers pick up noise pulses in the vhf spec-
trum, but as W2PUL [4] points out, many types of impulse
noise do not manifest themselves evenly over large parts of
the spectrum, It is better to obtain pulses by monitoring the
band in use. The use of vhf circuits does have the advantage
that one can choose a band with no strong carriers: noise
silencers using hf circuits can be affected by really strong
signals.

One of the first noise silencers was described by Lamb [5],
but his system was designed to be used *‘as far along from
the antenna stage as possible, but ahead of the high selec-
tivity section of the receiver”. This hardly suits the receiver
described so far! In Lamb's circuit, amplified noise pulses
are used to turn off a 6BE6 “‘controlled i.f. amplifier”, but
the 6BEG6 can no longer be regarded as a good switch.

W2PUL’s system (see Fig 2) is most interesting, Wideband
i.f. signals are taken from the first mixer anode and amplified
in two high-gain stages with a S00kHz bandwidth. As the
noise pulses generally have a greater amplitude than the
instantaneous background signal level, the entire amplifier
output is envelope detected. The noise pulses are subse-
guently squared and applied to a noise gate which breaks
the receiver signal path for the duration of the incoming
noise pulse.

The gate introduces severe design problems. It must have
an insertion loss less than about 3dB when on, but as much
as 80dB when pulsed ofr. In addition to this, blanking pulses
must not induce switching transients in the signal path, or
the whole object of the silencer is defeated. As signals may
be at the microvolt level, this is quite difficult to achieve.
Furthermore, the gate acts before the main receiver selective
filters, and must therefore handle large signals without
introducing cross-modulation.

The gate used by W2PUL in 1963 consisted of an RCA-
2N1169* bi-directional transistor in a rather unusual circuit.
He claims that by isolating the collector circuit by means of
Cl (Fig 2), silencing pulses do not appear at the gate outpult.
This argument ignores the base-collector capacitance of the
transistor, which causes transients of about 1V to appear at
the output. The component of these transienis at the i.f.
frequency is of the order of tens of microvolts, which is
unsatisfactory under weak signal conditions. W2PUL fur-
ther claims that the gate will handle signals of *1 or 2V"

® No longer available.
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Fig 2. The W2PUL noise silencer

withoul producing cross-modulation, but the author has
found that severe distortion occurs on signals greater than
200mV.

A device which is linear and resistive over a wide operating
range is the field-effect transistor. The fet has a resistive
path between drain and source whose impedance can be varied
from about 100 o several megohms by means of the gate
clectrode voltage. In the case of junction rers, the gate-
source isolation is better than 1,000M. There remains the
problem ol the gate-source capacitance, which is about 5pF
in good n-channel sreTs, or 30pF in p-channel types. The
noise gate developed for the G3IPDM receiver uses a 2N3823
or 2N3819 fet, and spurious switching transients are can-
celled by loosely coupling inverted blanking pulses to the
output terminal, through the 5pF trimmer C| (Fig 3). The
gate was tested by connecting it between a signal generator
and the aerial terminal of a receiver with 0-5.V sensitivity.
Blanking pulses can be made totally inaudible by adjusting
Cl.

For the treatment of noise, Gorbachev described a new
concept in Radioteknika |7) which relies on the fact that
adjacent rf cycles of a received signal (even if it is amplitude
modulated) are almost identical. Two i.f. signals, ¢, and e,
in Fig 4, are applied to a wideband differential amplifier. If
the signal s unmodulated, the amplifier output will be zero:

LE2MH2 162MHz
Input Output
Transformer Transformer

e u 2N3823
HEN Mmi00p  SN3IEIO 10Cp I
1100 '—1108 |
f|§ P dasog (J,“,L) 5002 3]
) A
P: 3220 220 T
1.62 MHz <
J,
1 1k “1 5p

2N4289
PHASE
SPLITTER

BLANKING
PULSES

-20V
Fig 3. The fet noise gate developed for the G3PDM receiver
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ift it is amplitude modulated its output will still approach
zero, However, il a noise impulse passes through the system,
e, varies rapidly, whereas e, cannot, because of the transient
response lime of the selective amplifier. A pulse therefore
passes through the limiter and arrives at the first i.f. amplifier
input out of phase with the incoming noise pulse. This
reduces the noise pulse amplitude by a factor approximately
equal to the gain of the differential amplifier.

Noise and large signals

Oscillator noise and its effect on receiver performance have
received attention in several articles [8, 9, 10]. A local
oscillator will produce a noise output in addition to the
regular sine-wave carrier, and this adversely affects the
large-signal performance of mixers. A really strong incoming
signal can behave as the local oscillator drive to a mixer,
and beat with the noise components of the true oscillator
output to produce a noise signal at the i.f. With sound
design, oscillalor noise can be maintained 140 to 160dB
below the carrier level. In general, valves are better than
transistors, because of their higher dynamic range and lower
susceptibility to noise modulation. The effect of oscillator
noise is to reduce the dynamic range of a receiver in much
the same way as cross-modulation.

Noise-modulation effects arise when a signal and noise are
applied simultaneously to a mixer or non-linear amplifier.
Three noise components appear at the output, due to modu-
lation of the noise voltages upon each other (Eun), modu-
lation of the signal carrier by noise (Ecn), and modulation
of the sidebands by noise (Emus). With no input signal, only
Eun is generated, and this can normally be made small,

WIDEBAND SELECTIVE
| F AMP |F AMP

JN§UT RECEIVER|
MIXER >_ ’ OUTPUT
PHASE
SHIFTER
21
LIMITER en
WIDEBAND

DIFFERENTIAL
AMP

Fig 4. The noise silencer described by Gorbachev, which relies
on the time delays associated with selective amplifiers
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Fig 5. Graph showing noise modulation and other effects in a
poorly-designed a.m. receiver (after Rheinfelder)

Rheinfelder [2] emphasizes the importance of the other com-
ponents, as they cause a degradation of the effective receiver
noise figure. Fig 5 shows input/output curves for a poorly
designed transistorized a.m. receiver, with modulated (A)
and unmodulated (B) input signals, Curve A shows the age
threshold, age range and the onset of overloading. Curve B
shows noise output versus input carrier level, and the
difference between the two curves represents the signal-to-
noise ratio. Note that at a carrier level of 100mV, noise
modulation effects have increased the receiver noise figure
by 35dB! These graphs are not often published by receiver
manufacturers, but it would be enlightening if such results
were available for some of the “2dB noise figure™ vhf
converters on the market.

Noise modulation effects are typically 10dB lower in valve
circuits than in transistor circuits, Noise modulation also
explains a familiar effect: if an unmodulated carrier is tuned
in on an a.m, receiver, the noise output increases because of
the generation of the component Ecn. Without the carrier,
only E;n can be heard.

Receiver selectivity
The main i.l. filter in current receivers normally has a band-
width of 2:0-2-5kHz. This is ideal for ssb reception, but for
modes such as rtty and cw narrower subsidiary filters can be
used 1o improve signal-to-noise ratios. For rity using
frequency-shift keying, the optimum bandwidth varies from
1,200Hz for a 850Hz shift to 500Hz for a 170Hz shift. For
cw reception, the optimum bandwidth depends on trans-
mission speed, and varies from 500Hz to below 100Hz.
Variable bandwidth crystal filters can be made to cover this
range at i.f. frequencies below about 2MHz., Audio filters
are also useful, although bandwidth is not normally variable.
If a receiver has no rf amplifier and a single mixer, up to
100dB of i.f. gain is required to bring the weakest signals to
a level suitable for product detection. Sabin [11] points out
that if a high-gain L.f. strip has its selectivity concentrated
in a single input filter, the wideband noise generated in the
first i.f. amplifier will normally be audible as a high-pitched
hiss at the receiver output. He treats the problem with a
second selective filter rather than an audio filter to obtain a
3dB advantage in signal-to-noise ratio. The author has found
it more economical to use several half-lattice crystal filters,
distributed along the i.f. chain in such a way that i.f. ampli-
fier noise is inaudible, yet large-signal effects do not occur
in the early i.f. stages. This has the further advantiage of
great flexibility in i.f. filter design.
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The local oscillator

The advantages of double-conversion receivers were two-fold.
A high first i.l. is used for good image rejection, and a low
second i.[. for inexpensive selectivity. These considerations
are no longer significant, as good high-frequency crystal
filters are readily available. Secondly, good frequency
stability is achieved by the use of a crystal-controlled first
conversion oscillator, and a low-lrequency tunable second
oscillator operating over a fixed range.

In a single-conversion amateur band receiver, one local
oscillator source is required 10 tune parts of the (requency
spectrum between about 3MHz and 35MHz. There are four
approaches to the problem, with varying degrees of stability,
complexity and cost. These are:

(a) A band-switched tunable LC oscillator. This technique
is used in most low-cost single-conversion receivers,
and lacks frequency stability, especially on the hf
bands;

(b) A “crystal-mixer™ vfo. This has the potential stability
of a double-conversion design, but is liable to generate
spurious responses;

(¢) A phase-locked frequency synthesizer. A relatively
unstable band-switched LC oscillator is phase-locked
to a stable low-frequency vfo, using a crystal oscillator
to translate one frequency to the other for comparison.
This has the stability of method (b) and the advantage
of method (a) that only one oscillator is connected
directly to the receiver mixer. Spurious responses are
therefore minimal and under control;

(d) A digital frequency synthesizer. The cost of full
frequency synthesis is falling with the price of inte-
grated circuits, but is still higher than method (¢).
Digital frequency synthesizers have crystal oscillator
stability and compatibility with simple Nixie tube
displays, but amateurs have not yet come (o terms with
tuning receivers in discrete steps.
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In this tripler-amplifier, QQV06-40A valves are used both
as tripler and amplifier in place of the lower power QQV03-
20A, thus enabling a significant increase of power output
to be achieved.

The design is basically the same as that illustrated in the
Radioc Communication Handbook, but with the larger valves
the power amplifier operates at an input of about 60W.
It includes different methods of tuning the anode circuits of
both stages, together with an improved and adjustable
output coupling.

The circuit of the complete unit is shown in Fig 1, from
which it will be seen that the amplifier anode circuit has been
changed from a half-wave to a quarter-wave tuned circuit.
The tuning of this circuit, as can be seen from the rear view
illustration, is by dielectric.

The amplifier grid circuit is tuned by a 0-5—3pF capacitor
in place of the 2—8pF originally used and which is too large
for the increased input capacitance of the QQV06-40A.

The anode circuit of the tripler is tuned by a *“U-shaped
paddle’” around the valve envelope, increasing the anode to
anode capacitance.

The rf chokes for feeding both anode circuits have been
replaced by 500 wire-wound resistors which are more effective.

*25 Sireetsbrook Roud., Solihull, Warwickshire.
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Fig 1. Circuit of complete unit

The screens ol both stages are each fed through variable
resistors, to set the input power; the resistor feeding the
tripler effectively operates as a drive control to the
amplifier. The amplifier grid current should be set to 3mA
with the bias provided in the circuit.

It will be found that the anode current to the tripler to give
this input to the amplifier will be between 85 and 130mA
dependent on the performance of the valve used.

The input to the amplifier at 400V is adjusted to 150mA
at resonance by means of the wvariable screen resistor and
loading.

Construction
As is shown in the illustrations, the tripler-amplifier circuit
is completely screened and the power supply components
are fitted between the front panel and the tripler-amplifier
compartment,

The tuning control shafts for the tripler and amplifier are
brought out to the front panel and the output coupling
control is accessible from the back.

The **U-shaped paddle™ used for tuning the tripler anode
circuit consists of a piece of copper or brass #in wide bent
to form a U-shape slightly larger than the valve bulb
diameter. This is fixed at its centre to an insulator block,
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Fig 4. Chassis layout

suitably drilled for attaching to the tuning control (see
Fig 2). It should be noted that this control has a limited
range and the actual position of the anode lines on the valve
anode pins is used to set the centre of the range required.

Fig 2 gives details of the tripler anode lines and tuner.

The amplifier tuning as mentioned earlier is by diclectric,
a plate of {in prrE is fixed to a rod which is positioned by a
hole in the mounting block supporting the anode lines, This
PTFE plate is arranged to pass between the flags soldered to
the anode lines; its actual position is determined by the
frequency required.

Control of the position of the prrE plate is by use of
standard dial cord and spring and suitable pulleys. (see
rear view illustration).

Details of the anode lines and output coupling are given
n Fig 3.

The fixing bracket of the anode line should be bent to
allow for expansion, the corner should be well rounded or
preferably a small double bend, as indicated in Fig 3.

When running the amplifier at 60W input in an enclosed
screen it is desirable to provide some cooling, and a small
blower is attached to the rear panel of the enclosure. A
number of ventilating holes are made in the base plate of
the amplifier screen and these are located directly under the
valve, with the air flow from below.

Chassis details are shown in Fig 4. Note, only the major
items are given, such detail as fixing holes for the screen or
valve sockets are left to the constructor.

A switched noise

factor comparator

THE diode noise source using a saturated thermionic
diode is well known for the measurement of noise factor.
It suffers from the disadvantage that the measurement is
rather tedious to make and has to be repeated many times
as a converter is brought to optimum noise performance.
The instrument to be described uses a noise diode in a
standard arrangement and can be used to measure accurale
values of noise factor. In addition, the dicde may be supplied
from an ac ht source so that pulses of noise are produced on
alternate half cycles of mains frequency. An indicator unit
takes the audio output from the receiver, rectifies it to
produce positive-going pulses which are supplied to a diode

® |32 Pine Gardens, Ruislip, Middlesex HA4 9TH.
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source and noise

by H. L. GIBSON, MIEE, GBCGA*

switching arrangement operating at mains frequency which
in turn supplies two voltmeters. One voltmeter indicates the
noise output of the receiver when the mains supply is positive
and hence the noise diode is passing current and producing
noise, while the other voltmeter shows the receiver output
on the negative mains half cycle when the noise diode, having
negative anode voltage, is cut off. With the noise diode
filament temperature set to an arbitrary value, it is then only
necessary to adjust the converter for the maximum difference
between the two meter readings to reach a condition of
optimum noise performance. As the gain of the converter
will vary during the adjustment, it is convenient to adjust
the receiver gain control to keep the ‘“‘receiver noise only”
meter at a constant reading, so that the “recciver noise plus
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noise generator” meter merely has to reach a maximum
deflection to indicate optimum noise factor. It may be
necessary to reduce the diode filament temperature if the
difference between the two meter readings becomes loo
grealt.

Having reached optimum, the noise factor can be measured
by switching the noise diode to the dc anode supply and
turning off the switching when both meters will read sub-
stantially the same and may be used as output indicators.
As neither the receiver nor the indicators are likely to be
linear, the three-reading method should be adopted in which
the receiver gain is set to give a reference noise output; the
noise diode turned on o substantially increase this level
(diode current 1,); the receiver gain reduced to give the
original output, and the diode current increased (I.) to
restore the higher level of output.

20 I* R
Then NF(dB) = 10 logy, —
I, — 21,
where R is the noise generator load impedance.

Construction

The noise generator is built into a deep cast box 74in by
4}in by 3in and the circuit is shown in Fig 1. The layout of
the mains components is quile unimportant but the noise
diode itself should be located so that all leads can be kept
very short. The prototype was intended for use in the 2m
band and the chokes supplying ht to the anode were chosen
to be resonant above that frequency. If the noise source is
intended to cover a number of frequencies the anode filter
chokes should be carefully considered as they and the diode
capacitance appear in shunt with the load resistor. The dc ht
voltage to the diode is not critical but a value of 190V is used.
The switch SI transfers the diode anode to an ac voltage
derived from one half of the ht transformer (140Vrms).

The switching unit is housed in a box of similar area but
only 2in deep and is mounted on the lid. The circuit is shown
in Fig 2 and all the components exceplt the meter and trans-
former are mounted on a piece of 0-15in metric Veroboard
24in by 13in. If it were considered extravagant to tie up two
fairly sensitive meters, jack sockets could be provided for
external meters in which case the unit could probably be
mounted in a smaller sized box. An alternative would be to
mount the diode supply components and the switching unit
in one box with the noise generator as a separate *‘head”.

Operation of the switching unit

The audio output from the receiver taken from the head-
phone jack is rectified by DI and the positive-going pulses
passed through the blocking capacitors Cl1 and C2 to the
diodes D3 and D4. In the absence of a mains input to the
transformer, these pulses are passed on to the two high
resistance voltmeters formed by M1 and M2 with their series
resistors R1 and R2. If, however, ac mains are applied to the
transformer, when end X of the secondary is positive D5
conducts and only the small offset voltage of about 0-5V
appears between point X and earth. This voltage is used to
forward bias D3. The full rectified output from the secondary
is developed across R3 thus reverse biasing D4 and cutting
it off. Thus only M1 reads during this half cycle. On the
alternative half cycle the opposite conditions apply and D3
is cut off while D4 is forward biased. Since the noise diode
only draws anode current during one half cycle, the meter
which operates during that half cycle will show the increased
output due to the noise source.

When the switching ac voltage is applied, both meters will
show a small deflection typically of 1/10 of fsd. This is no
disadvantage provided that the receiver output is sufficient
to raise the reading significantly above the standing value.

O-E 2102
Lt P eirines

To mains socket
on noise
generator

D2
>R5
OA 4
202 = i3
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Fig 2. P1: Belling Lee socket.
D1-6: OA202. R1, R2: 22k(). R3,
R4, RS, R8, R9: 4-7k(), R6, R7:
1M, C1-4: 0'1pF. T1: Radio-
spares miniature mains 12V
(only one secondary used) 12V
3VA. M1, M2: 500.A FSD.

175



TEGHNIGAL TOPIGS

T IS sometimes said that amateur radio has become
almost entirely subdivided, with each of the main
interest groups concerned only with its own sector of com-
munication. The ssb man scoffs at “ancient modulation™;
the vhi man at those who enjoy working on the “dc bands™;
the cw operator has no time for the “donald ducks™ and
“taxi-cab natterers’; or the “homebrewers™ for the “appli-
ance” users. This rivalry has its good as well as its bad
points, but there is a real danger of playing, in this way, inlo
the hands of those who for various reasons are not friends of
amateur radio—"divide and conquer” and all that. So,
whatever our own particular operating interests may be at a
given time, it is surely up to all of us to try and keep reason-
ably well in touch with the ideas and aspirations of the broad
sweep of amateur activities.

This month we feel that we have unearthed a reasonably
interesting mixture of the theorctical and strictly practical,
including circuits and ideas which could be useful to the hf
and the vhf man, the phone man and the dyed-in-the-wool
cw addict. One aims at this, of course, every month, but
sometimes the cards secem stacked one way or another, and
it is difficult to keep one'’s own interests and prejudices from
colouring the selection of material. Anyway, here goes!

Dual-gate mosfet harmonic oscillator

One of the traditional crystal oscillators which have remained
popular over many decades has been the twin-triode oscil-
lator/doubler arrangement, often known as the Jones oscil-
lator. A novel and up-to-date adaptation of this circuit has
been described by Ch. Baud, FECV in “Oscillateur Jones a
transistor” (Radio-REF December 1970). This is based on
the use of any of the usual dual-gate mosfet devices such as
the 3N140, 3N141, 40602, 40604 ctc: see Fig 1. In effect

1oV fx2, x3,x4
Output
001 4
100k I .-x : . ‘);
A W
TR1
3 1
- ¥
1-5n
;? 1 S27k 2 &
20p R 150
27k 3303 S00p
- T P

Fig 1. Mosfet harmonic oscillator suitable for use with FT243
crystals etc

176

A monthly feature by PAT HAWKER, G3VA

one section of the device is working as the crystal oscillator,
the other as a harmonic multiplier. One of the many possible
uses of this arrangement would be to obtain 24dMHz output,
for vhf applications, from an 8 or 6MHz crystal.

Compensated gdo

In Break-In (September 1970), Bert Shuttleworth, ZL410,
suggests that a few small additions to a simple 3-150MHz
transistorized grid-dip oscillator can result in worthwhile
improvements, reducing any tendency for a simple unit to
show reluctance to dip at some points in the range or to
show wide differences in meter scale indications. This is
achieved by operating the oscillator in a compensated or
stabilized condition: Fig 2. The oscillator output is rectified
across the base-emitter circuit of the meter amplifier, with
the resultant dc connected through a compensating diode
back to the oscillator stage in the form of bias. At frequencies
at which the oscillator may tend to produce greater output,
an effective reduction in forward bias occurs, so that the
output is roughly stabilized.

ZLAIO suggests that the only critical component in the
circuit is the 15pF capacitor between oscillator base and
collector; this value has to be adequate to provide sufficient
feedback at the lowest frequency which the meter is to cover,
consistent with reliable operation at the highest frequency.
This means that different transistors may need a different
value, depending on hf current gain, internal feedback
capacitance, admittance phase angles and the like. He also
points out that the unit can be fed from any supply voltage
from 9 to 18, but that if a change is made from the suggested
12V the 10k resistor in series with the ImA meter may need
1o be reduced to 82k or increased to 15ka for lower and
higher supply voltages respectively.

O
18V
10k
15p TmA
fsd
> fn
jfgon )
Cs 1 3903 l0-1
" i T ov
0 ~0—0
2N3563 AC128

Fig 2. Dip oscillator with compensated scale. The diodes are
germanium types
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HF polarization gains and losses

On vhf it has long been recognized that significant coupling
losses occur in communications systems when attempts
are made to receive vertically-polarized signals with hori-
zontally-polarized aerials, or vice versa. Indeed this problem
has led recently to the use, for some BBC local radio stations,
of slant polarization, and in the USA of circular polariza-
tion; it has been found that such techniques improve pick-up
on portable receivers using small telescopic aerials and also
by car radio aerials.

Yet a very different situation is commonly considered to
apply to hf ionospheric operation. We confidently use
receiving aerials of either polarization to receive signals
transmitted with either polarization. In doing so we rely
on the firmly rooted belief that during the sojourn of the
signals in the ionosphere they get so mixed up that they can
be safely regarded as randomly or circularly polarized when
they emerge.

A few years ago a rather different concept took root, once
again helped along by the work of a number of amateurs.
This was the principle of polarization diversity, based on the
discovery that fading seldom coincided in time if signals
were received with two aerials of different polarization
without the requirement of physical separation. For example,
George Messenger, K6CT, did a lot of work on a simple
form of polarization diversity using crossed-dipole Yagi
beams (which were later marketed by the Space Raider
Antenna Company) for 28MHz. He reported his work in a
number of journals, including the RSGB Bulletin (December
1962). Possibly because this was a time when sunspot
numbers were declining, so that 28M Hz was at a low ebb, and
because such crossed-dipole arrays would be difficult to
make on the lower frequency bands, the technique did not
immediately attract much attention among amaleurs
(though a re-read of the article shows how impressive were
his results).

However, the idea of polarization diversity was taken up by
commercial companies, and certainly Granger Associates
(large log-periodic arrays) and Rohde & Schwarz (simpler
ground-plane-type monopoles) promoted this technique,
and | do not think anyone today would seriously question
the basic principles. A detailed explanation of these was
published, for example, in Granger Associates’ Technical
Bulletin No. 4 “Polarization diversity reception of high
frequency signals” issued about 1965.

True diversity reception (involving two receivers and some
form of switched combining) must always be very much of a
luxury in the amateur field, and most proposals have involved
the rather less elegant system of combining signals before
they reach the input of a single receiver; one exception was a
simplified diversity combiner described by P. Lee, W3IM,
“Diversity reception made easy™ CQ (May 1964) involving
two reccivers, one connected to a vertical dipole and the other
to a horizontal dipole.

But certainly all the work of amateurs and professionals
indicated that fading could be significantly reduced in this
way; the K6CT work also indicated that his crossed-dipole
beams extended the time when 28MHz was effectively open,
presumably the result of the low angle of radiation of the
vertically-polarized Yagi.

A recent paper in Proc IEE (January 1971) by P. A.
Bradley of RSRS includes many measurements made at
Slough of hf signals from transmitters in the Shetlands
(operated by, among others, R. Flavell, G3LTP) and some
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interesting comments about polarization of signals, though
this was not Lhe primary purpose of the experiments which
were 1o investigate the accuracy of two commonly-used
techniques for calculating path-loss of hf signals. The work
involved simultaneous measurements on different frequencies
(3-2, 59, 79 and 11-:2MHz) over this 960km path of signals
radiated from horizontal half-wave dipoles. The receiving
acrials were a horizontal dipole broadside-on (o the incoming
signals, a second end-on to the signals, and the third a
vertical monopole with a vertical response nearly constant
for signals at angles from 5° to 50° to the horizon.

For our purposes, one of the interesting conclusions
reached is that the results suggest that the downcoming
waves were of markedly elliptical polarization, whereas the
path-loss calculations assume that such signals are normally
circularly polarized. It seems to me that this can be inter-
preted as confirming the value of being able to use both
vertical and horizontal elements in any hf receiving (or
transmitting) system even if one is not planning to attempt
full polarization diversity. One notes, for example, the
popularity of inverted-V dipoles (even though QST recently
suggested that these have low-angle radiation only in a
direction along the sloping ends), or the inverted-L as
suggested in the February 77T by G3VYF and G3CDR.
The proportions of the G3CDR 3:5MHz aerial are such
(25ft vertical, 42ft 8in horizontal) that very roughly half the
radiation occurs in each section. By coincidence, just as the
February issue was going through the press, | came across an
article in CQ (December 1970) by the well-known Radio
Handbook editor, William Orr, W6SAI, describing “an
inexpensive utility antenna for 80 metres™ with a configura-
tion closely resembling that of G3CDR’s quasi-vertical,
While he commented that “old timers will scoff’ that this
antenna is little more than a jazzed up version of the old
Marconi”, it seems well worth including his arrangement
(Fig 3) which has no ferrite matching transformer but simply
a series capacitor (*'a bit of juggling with this value can move
the resonant frequency several hundred kilohertz across the
American 3-5MHz band™). And instead of the multiple
carth spikes he runs out three 66ft insulated radials above
ground. He does not propose this as a dx aerial but rather as
giving good utility service out to a thousand miles or so. By
disconnecting the series capacitor from the coaxial cable
and inserting a two-turn coil from the capacitor down to
the radials, the aerial can be adjusted to resonance by
means of a dip oscillator.

But it does seem part of these general ideas that perhaps
we should stop thinking that cross-polarization does not
matter on hf and instead should start thinking more on how
to take advantage of elliptical polarization and polarization
diversity to avoid polarization coupling losses.

441t

241t

Fig 3. WG6SAI's utility aerial for 35MHz
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LA1EI three-band vertical

1 make no pretence ol understanding the Norwegian text
ol an article by Petter Braekken, LAIEI, in the NRRL
iournal Amator Radio (Nr 9 1970) but his final diagram is
reproduced here as Fig 4. This represents what appears (o
be a useful §x vertical monopole for 14MHz with ingenious
use of RG8U coaxial matching sections to allow the same
vertical to be used on 3-5 and 7MHz, and with a gamma-
matching feed on 3:5MHz. It would seem that excellent
matching can be achieved on 14 and 3-5MHz, with very
usable results also on TMHz.

T

Fig 4. LA1El's three-band vertical. C about 88pF. L about

2:8uH. If n isan odd number, then impedances are 3:5MHz 754,

TMHz 1401, 14MHz 750. If n is an even number, then impe-
dance is 35MHz 750, TMHz is 34(1, 14MHz is 750

FET attenuator

In the past we have referred Lo several types of diode atten-
uators (and will be getting round to them again in the next
section) and have shown a number of arrangements suitable
for use ahead of a recciver to reduce cross-modulation
effects or overloading. A simple alternative technique for this
(and other) application is outlined in CQ (December 1970)
by J. J. Schultz, W2EEY.

0-005

l—?Outnut

—o0+5/ov

.
210k

0-5[9V

Fig 5. FET rf attenuator

This attenuator (Fig 5) is based on a single fet and is
claimed to have a range of from several decibels to aboul
50dB controlled by a potentiometer. Because of the minimum
loss of this system a switch is included to put the signal
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straight through; this can conveniently be a switch on the
control potentiometer. Apart from the arrangement of Fig 5,
W2EEY also provides a modified circuit intended to allow
the potentiometer;switch to be located remotely from the
input circuit. This same form of fet attenuator can be used
for many other applications, including remote control of
audio gain.

Diode gain control

The use of a diode attenuator for remote gain control of
an audio amplifier has been described recently in Techlink
No 739 apparently based on work at the Royal Armament
Research and Development Establishment. The basic
circuit is shown in Fig 6(a), the attenuator consisting of the
resistor R in series with the diode. The value of the ac
resistance of the diode is varied by changing the dc current
flowing through the diode, so that in effect one has variable
volume control. The ac resistance of the diode can thus be
changed from a remote dc potentiometer. The capacitor C,
near the atlenuator, eliminates noise picked up on the control
cable. Because of the non-linearity of the diode, a degree of
signal distortion may be involved but this can be kept to low
limits if the attenuator is situated towards the front of a
high gain amplifier. A practical circuit given in the Techlink
uses a transistor rather than a diode as the control element,
with the collector held at 0-7V by means of a silicon diode.
This is claimed to allow the gain of the four-lransistor
amplifier to be varied between 60 and 1,600: the vital parl
of this circuit is shown in Fig 6(b).

Integrated-circuit audio filters

In TT (May 1970) some ideas were given on using integrated
circuits to make audio filters, including an arrangement from
Huandbook on RC Active Networks, drawn Lo our attention by

{
330k I 772%20 | 1re
VAN - > K
22k CV7040
TR1 =y B
TR3
o L 0
4 505 b 2
- $820 T g
(b) .

Fig 6. (a) Basic arrangement for using diode as voltage vari-
able resistor. (b) Part of an amplifier in which TR2 is used as
voltage variable resistor (all transistors type 2N3933)
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Bob Whelan, GW3PIJT. It was then noted that the possibi-
lity existed of varying the centre frequency of the filter by
means of a iwo-gang potentiometer. One of those who took
up the challenge offered by this circuit was John Rabson,
G3PAL As a result he has recently published a detailed
analysis of the basic circuit and various modifications in
Drain and Source (December 1970), the newsletter of the
University ol Essex Radio Society, edited by R, A. Gape,
G8DQX. It is not intended here to reprint this analysis but
merely to reproduce the circuit as he finally developed it:
see Fig 7. This represents a practical variable bandwidth,
variable centre [requency active filter, each control being in
the form of a dual-gang potentiometer. This filter looks
very promising for cw operation and possibly of use also
in the lower-Q settings for ssb reception. It is all based on the
popular 709 operational amplifier ic, widely available at low
cost. G3PALI suggests that the circuit as shown is suitable
for centre lrequencies from about 300 to 3,000Hz. If for any
reason you want to extend this up to about 10kHz, the
type 741 operational amplifier would be more suitable
(depending on the maximum value of Q required) and this
device is even less likely to be unstable than the 709.

G3PAI also notes that “if you can tame it, there is no
reason why in principle the circuit should not be used at
frequencies up to 2MHz with the type 702 device, assuming
that internal phase-shift effects are allowed for™. This
presumably would offer possibilities for providing a variable
i.l. amplifier. For the circuit shown, Re should be adjusted
experimentally to compensate for the finite output impedance
of the 709 and tracking errors in the 5kQ dual-pot. G3PAI
indicates that a value of 27€ can provide a useful starting
point,

An alternative audio filter, also based on an ic operational
amplifier, has been developed by Sim Weir, GM3SAN:
Fig 8. This has proved its value even on an FT DX500 fitted
with a good 400Hz filter and also, of course, on transceivers
fitted only with a 2-4kHz ssb filter, GM3SAN writes:

With S| opened the pA702A operational amplifier func-
tions as a normal pre-amplifier between the headphone jack
and a pair of low-impedance headphones. To develop a
specific frequency response characleristic, the feedback path

Bandwidth

Fig 7. G3PAI's bandpass active filter using single integrated
circuit. For additional connections to the operational amplifier
see TT May 1970

includes a twin-T frequency selective network. This is a
rejection filter with a high impedance at its characteristic
frequency; this means that the feedback is minimum at this
frequency, with gain of the amplifier maximum. RV1 func-
tions as a bandwidth control, and with a SOK pot the band-
width can be varied from about 15Hz to 200Hz as measured
on a home-built digital frequency meter. A greater range of
control could be achieved by increasing the value of RVI
without affecting the minimum bandwidth which will depend
on the degree of component matching in the twin-T network.

The series RC network on pin 6 of the ic should not be
omitted as this is required for frequency compensation.
Equally important, says GM3SAN, is power supply by-
passing, as positive feedback through excessive impedance
in the supply can cause oscillation at very high frequencies;
by-passing the power supplies immediately adjacent to the
lead-out wires on the ic with 0:01xF low-inductance capaci-
tors should eliminate any tendency 1o this type of instability.
He mentions that although he has not tried using a type 709
device there is no reason why this should not work equally
well though it has different connections and requires different
frequency compensation components, A type 702A is not
capable of supplying the current required to operate 8Q
headphones so a 2N708 transistor amplifier is added, and
the arrangement shown proved the best compromise between

R R simplicity, power output and battery consumption; it can
YW VWV provide more than adequate audio for modern 80 head-
£ EH phones. Total consumption is under 20mA. from two PP9
BANDWIDTRIRY] - i batteries or a small ac supply using the bridge rectifier, zener
CONT R C splitting technique shown in TT (April 1970). In either case
the total voltage between pins 4 and 8 of the ic should not
s1 E exceed 21V, The T/T4 transformer is made by Radiospares
LT M (available from Henry’s).
O+V
_— 01 100k
oo i 2N708 ”
ncaunnoni Ok 220 o
Jjack =
) . 9:1 Fig 8. GM3ISAN's bandpass cw
Low Z filter. For a centre frequency
100k T/T4 pesdehions of 740Hz, R is 47k0 and C is
kR 0047uF. For any other
- frequency, f is 1/(27RC).
When RV1 is 50k(]l bandwidta
20 680 variable from about 15 to 200Hz
1 _——
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IC Wien bridge oscillator

As indicated in the preceding paragraphs, the uses for inte-
grated-circuit operational amplifiers are becoming more and
more evident. In case readers are still puzzled as to exactly
what the term “operational amplifier” means, the following
notes may help strip some of the mystery away from this
vogue term.

The term originally came into general use to define the
types of amplifier used to perform mathematical operations
in analogue computers—summation, integration, differentia-
tion, etc—all of which were achieved with a basic building-
block amplifier by varying the feedback networks. The main
requirements for such amplifiers were high voltage gain, high
input impedance, low drift, and good stability under various
feedback conditions. Since it may be required to use sub-
stantial feedback, the output impedance is normally low;
another requirement is low noise factor.

Not surprisingly, as such “operational amplifiers™ were
developed as compact modules, and later in the form of
integrated circuits, it was soon found that amplifiers with all
these in-built characteristics could be pressed into service
for many different purposes. The amateur can thus think of
the “operational amplifier” as just a convenient packaged
amplifier with a gain which can be varied by adjusting the
degree of feedback.

One further example of the way they can be used is the
low-cost Wien bridge audio oscillator suggested recently by
P. C. Lipoma in Efectronics (18 January 1971): Fig 9. It is
claimed that this unit, providing stable, low-distortion
audio tone at frequencies between 1Hz and 100kHz, can be
built for a total cost under $5. The frequency is determined
by the value of the two fixed capacitors, CI, C2 (typically
0:033uF for 1kHz), and a complete generator could be built
simply by incorporating a series of switched pairs of capaci-
tors. The unit can drive 8 or 10Q Joads, providing an output
of from about 2 to 8V peak-to-peak across a 100 load;
harmonic distortion is given as less than 0-5 per cent over
the range. The small lamp provides automatic gain control
and it will be necessary to determine a suitable British bulb.
Unfortunately we have not found the characteristics of an
American No 80 bulb listed in the usual references. The out-
put can be varied over a certain range by changing the
value of R3.

Diode-switching supply protection

The problem of power supplies that caneasily be damaged bya
sh,ort circuit or heavy overload is well known. Another of the
ZLAIO series of circuits using diodes (Break-In, September
1970) is shown in Fig 10. This not only overcomes the prob-
lems set out above but also protects the circuit being powered
from the effects of a sudden runaway of current. No indica-
tion is given by ZL41O of the supply veltage up to which
this circuit can be used (dependent upon the voltage rating
of the transistor) but it would presumably be suitable for
most supplies intended for use with transistors and integrated
circuits,

So long as the current flowing through R is such that the
transistor emitter voltage is iess than 0-5V lower than the
voltage on the base, the transistor is in a saturated condition
and offers low resistapce to the supply. But as current flow
increases, the diodca-gegins to lose its forward bias, thus
restricting base current and raising the internal resistance of
the transistor. ZL4IO indicates that if R is 1002 then 5mA
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Fig 9. Single-stage Wien bridge oscillator provides stable

frequencies from 1Hz to 100kHz across loads as small as 8().

Frequency depends on C1, C2 non-polarized capacitors: 1Hz

33uF; 100Hz 0-33uF; 500Hz 0065.F; 1kHz 0033:F; 10kHz 3,300

pF; 50kHz 850pF; 100kHz 330pF. Lamp is listed as type 80
(Lamps Inc of Gardena, California)

of load current represents a drop of 0-5V and hence the
threshold of current limiting; should a short-circuit or low
resistance appear across the output of the supply then the
maximum current will be limited to the balancing effect of
the emitter-base voltage across the now high internal
resistance between emitter and collector. As a result the
current flattens out at about 6-5 or TmA., Similarly, if R is
1092, the threshold current would be 50mA, and with 19Q
about 500mA. If R is a wirewound variable resistor it can
be calibrated for setting to the required current limiting
threshold.

q 25B34
+ o——o +
Input s Output
ANZ2001 - 1%
-0 ] 0 -

Fig 10. Short-circuit and overload protector

Sensitive meter protection

It is well known that placing a diode across a milliammeter
can form useful overload protection for the meter movement.
Unfortunately, this simple technique is useless for the pro-
tection of microammeters since the safe voltage drop across
the meter is often below that required for diode conduction.
The arrangement shown in Fig 11 has been suggested by
Paul Krueger in Electronic Design (22 November 1970) to
limit the current through any meter to a safe, predetermined
value.

A transistor is connected so that meter current Aows
through the collector circuit. Maximum base current is
established by the 1:5V battery and the resistor R. This
resistor is chosen so that the maximum collector current is
about 1-5 to 2 times the full-scale meter current, a value
almost any meter will stand. The resistor value shown
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(1:2MQ) is a nominal value for a 20uA meter and should be
changed for other movements. Also, since there may be wide
variation in beta for low-cost transistors, the system should
be checked by finding the maximum current which can flow.
But a little trouble should make the user much more confident
in the safety of an expensive meter.

2N3394

Fig 11. Current limiting protection for sensitive meter protec-
tion. Circuit can be made suitable for any meter by changing
the value of R

Class D ssh transmitters ?

In the past (see ART2 and 3) we have drawn attention to the
use of Class D (switched mode) amplifiers not only for audio
amplifiers based on pulse-width modulation techniques but
also for rf power amplifiers. It was noted that for linear rf
amplifiers the high switching speeds would impose severe
frequency limitations, and that most of the work on rf power
amplifiers used the much simpler systems involving only a
change in the biasing arrangements of push-pull amplifiers.
A transmitter based on these principles was later described
in the Bull, but this type of amplifier is unsuitable for ssb.

Recently a Mullard press announcement indicated that
Brian Attwood of the Mullard Central Application Labora-
tory at Mitcham has been developing linear Class-D ampli-
fiers using similar pulse-width-modulation in connection
with high-speed switching stages basically similar to that used
for the high-quality audio amplifiers which he has also been
worl)(ing on (and capable of distortion as low as 0-03 per
cent).

He has already developed experimental linear amplifiers
suitable for frequencies up to 2MHz with efficiencies up to
90 per cent instead of the 50 per cent or so of conventional
ssb amplifiers, and patents have been granted on this work.

This looks like quite an exciting development, clearly
aimed at military ssb packsets and the like where the extra
power efficiency would be very useful. I spoke to Brian
Attwood to see whether he felt that this technique could
readily be applied in the near future to amateur equipment,
for instance for Top Band. He was anxious not to hold out
false hopes, as he clearly felt that initial implementation is
almost certain to be in the professional field. This is pri-
marily because of the very high switching speeds needed,
calling for the development of specialized transistors if the
frequency limitations are to be overcome, though he men-
tions that some power devices with Fr up to 1,300MHz have
appeared. The switching speed needs to be at least twice,
and preferably five times, the carrier frequency to ensure
that the carrier can be adequately reconstructed and radiated;
on the other hand he alrecady foresees integrated-circuit
analogue/digital converters for audio applications. His
experimental circuits have handled frequencies up to 2ZMHz
and standard two-tone tests showed them to have inter-
modulation product levels of —36dB.
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In general, Class D conlinues to offer scope for experi-
mental work; a recent development has been the appearance
of yet a further related class of amplifier: Class BD (sec
Electronies Letters, 31 December 1970).

Pulsed uhf generators -

In September 1970 we drew attention to the “poor man's
Trapatt oscillator” making use of the unexpected property
of low cost Fairchild FD300 power rectifier diodes to
oscillate in pulse modes at uhf. In doing so we managed Lo
scoop by several months Electronics which, in its 21 Decem-
ber 1970 issue, made a major news story from the fact thaf
40-cent devices could show outputs of hundreds of watts ot
uhf power. To be fair, Electronics carried the story beyond
the stage revealed in Proc IEEE (January 1970) which was
our source. Workers at the Lincoln Laboratory have been
able to make groups of three paralleled FD300 diodes in
coaxial mounts achieve repeatable 395W, 0-2us pulses at
570MHz with the efficiency *‘a surprising 75 per cent™,
The diodes have to be operated in a short-pulsed mode to
avoid overheating. But the story notes that “the simple
rectifier diodes in your hifi set could be uhf Trapatt oscillators
in disguise—or perhaps something even better”.

Here and there

Barry Priestley, G3JGO, points out that there are some
problems as well as some advantages in the cross-coupled
mixer configuration (77 January). The arrangement has a
tendency to instability; more serious is that although the
circuit is, as stated, balanced in respect of both signal and
oscillator frequencies, it lends to act as a good doubler,
s0 that harmonics of both these frequencies tend to be
present in some strength in the output. Despite these mis-
givings he agrees it is a useful circuit to get to know.

He also notes that, far from tvi now being solved, recent
polls conducted at Maidenhead and St Albans show that the
majority of active amateurs in fringe areas still suffer from
tvi on many bands. The Maidenhead amateurs reported
most trouble on 14 and 2IMHz (four out of six users still
having trouble on these bands); rather surprisingly, less
trouble was reported f[rom 7MHz operation than from 1-8 or
35MHz.

Nostalgia corner 2

Someone else with a long memory is Jim Maclntosh, ol
GM3IAA and the aerial-enshrined VS1AA, who, prompted
by the October item on Beverage aerials, recalls using a very,
very long aerial near Ismailia in 1917 and then called a
“Beveridge™ (almost certainly a corruption of Beverage since,
although not described until 1923, his aerial had been deve-
loped some years before). He also recalls a massive aerial
which used as its support the top of the Pyramid of Checops,
near Mena, Egypt. This was a fowr-wire aerial with spacers,
the wires being a few inches apart in the form of a square.
The pyramid is 451ft high and the aerial terminated in a
tent well away from its base, and must have been well over
1,000ft long. It was the brain-child of the famous (then
Lieutenant) T. L. Eckersley as part of an experiment intended
to “balance-out” atmospherics or “Xs™ ... it failed com-
pletely in that respect bul produced some fine signals,
GMB3IAA recalls, even on the crystal set, along with a
fantastic amount of QRN.
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Four and six metres—The Gibraltar story

by JOHN PATRICK, G3TWG/ZB2BO*

N Gibraltar both the four and six metre bands are available

for amateur use, and during the last four years both have
been used extensively. This story began on four metres.

In 1966 vhf enthusiasts in Hampshire and Sussex began
looking for somebody to set up a 70MHz beacon in Gibral-
tar. Alan Osborne, G3SLI/ZB2AP, volunteered, and in
November of that year ZB2VHF, comprising a keyer, a
25W transmitter from the UK, a four-element J-Beam and
receiving facilities, commenced transmitting on 70-26 MHz.
Its signals were received in the UK several times in the
following months, but it was not until 2 June 1967 that the
first two-way contact was achieved. Then came a bonanza—
37 contacts that day and 34 the following, mostly on a.m.
voice and many peaking over S9. “Qssie’” wenlt on 1o make
129 contacts that year with stations in England, Wales,
Ireland and southern Scotland. By September 1970 the total
has risen to over 800 contaclts by four stations in Gibraltar.

Sporadic E

Almost all the 70MHz contacts between Gibraltar and the
British Isles have been made by Sporadic E, which is the
same mode of propagation as that which gives the “short
skip” on the hf bands in summer. There are a number of
varieties of Sporadic E, some found only near the equator,
some in temperate latitudes, and Auroral Es which only
occurs near the magnetic poles. It consists of patches of
intense ionization in the E layer of the ionosphere, 70 to
80 miles above the earth’s surface, which may be only a few
miles across and can move rapidly, generally from east to
west. As with the hf bands, all frequencies below the maxi-
mum usable frequency are reflected and this enables some
warning to be obtained by listening for broadcast stations
or tv signals on frequencies lower than 70MHz, since these
must open first. 70MHz may then follow quickly or there
may be strong signals on 5S0MHz with nothing on 70MHz.

The mul for Es reaches 70MHz fairly often in summer
while very occasional openings occur on 144MHz, The
best time of year is from mid-May to early August. A second
smaller peak occurs in mid-winter, but openings rarely
extend above 50MHz. Isolated openings have been recorded
outside thesc seasons.

Sporadic E can occur at any time of the day or night.
In temperate latitudes the two most common times are from
0900 to 1400 and from 1600 to 2000 local time, but Auroral
E: is most common during the early part of the night.
Openings may last only a few minutes or continue for several
hours, but many of these long openings actually consist
of a series of smaller openings. The maximum distance for a
single hop is about 1,400 miles while the minimum at 70MHz
is about 350 miles, but back-scatter has been noticed once
or twice. Double-hop Sporadic E is quite often found on
50MHz but only very rarely on 70MHz,

For best results beacon stations are essential at one end
of the path. In 1967 and 1968 the only beacon was ZB2VHF

* 5 Carpenter Road, Plymstock, Plymouth PL9 BUA.
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at Gibraltar, but in 1969 EI4RF and GB3SU came on the
air from the northern end of the path, followed by GB3SX
in 1970. In the latter year there was no continuous beacon at
Gibraltar but ZB2BO used the keyer when openings seemed
likely.

The BBC Channel 2 tv sound signals on 48-25MHz were
monitored in 1969 and 1970 for warning of openings, and
Channel 3 on 53-25MHz would also have been suitable.
Too low a frequency gives too many false alarms while too
high a frequency reduces warning time.

Equipment for Sporadic E reception

Complicated or expensive equipment is not needed to make
use of Sporadic E. The high-power station obviously stands
the best chance under marginal conditions, but there have
been hundreds of contacts with low-power stations using
a.m. The writer obtained 275 contacts with 10 to 20W of
cw or a.m., an E88CC or fet converter and a four-element
Yagi. CW can make all the difference under marginal condi-
tions—there have been many low-power stations heard with
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Fig 1. Hourly histograms of Sporadic E Gibraltar-UK.

Upper graph : 48MHz and 70MHz, average 1969 plus 1970.
Lower graph : Comparison between 1968 and 1970
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Fig 2. Seasonal pattern of Sporadic E from Gibraltar plotted on a 27-day base-line

clearly audible carriers but unintelligible modulation,
which could easily have been worked on the key. PA cathode
keying works well on 70MHz, both with twin tetrodes and
single-ended pa stages, and space can be found for a bfo
in most small rigs.

An old valve converter now lying idle can easily be adapted
to monitor frequencies around SOMHz, while a beacon
keyer can save much manual work in calling but is not
essential.

A good vhf site such as is required for tropospheric work
is not needed for Sporadic E. A reasonable hf site is desirable,
but ZB2BC made 60 contacts with the UK from a site very
badly screened to the north.

Sporadic E results obtained
There are now records for four years on 7T0MHz and one and
a half years on 48-25MHz, Operators and equipment varied,
but beacons were used in all years from one or other end
of the path. All years were close to the sunspot maximum.

Table 1 gives an idea of the wide variations in duration
and intensity of Sporadic E in the four years. Intensity is
not casy to gauge, but a good indication can be obtained
from the percentage of contacts made on two-way voice.
A.m. voice was used whenever possible, but all the ZB2s
used cw under marginal conditions.

Comparing 48MHz with 70MHz in 1969 and 1970 showed
much more Sporadic E on 48MHz. After allowing for the
greater power of the BBC sound transmitters it still appeared
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that 48MHz enjoyed between four and five times as many
hours of Sporadic E as 70MHz. The daily pattern for 70MHz
looks like a scaled-down version of that for 48MHz.

The hourly histograms for 70MHz varied widely from
year to year, but all years had a mid-day peak, a dip about
1500gmt and a second peak about 1800gmt. In 1967 and
1968 long openings in the afternoon and evening gave only
a small dip and a very pronounced evening peak. In 1970
the mid-day peak was greater, and both this year and 1969
show very little Sporadic E around 1500gmt.

Table 1. Sporadic E between Gibraltar and the

British Isles. Comparison between the years 1967-70
1967 1968 1969 1970

Duration of Sporadic E
69h 35m* 125h 15m

Total hours—48MHz — —

TOMH2z 29h 50m 3%h 45m 13h 50m 18h 55m
Longest opening—48MHz —_ -_— 5 30m 6h 5m
70MHz 6h Sm 6h 15m 2h 6m 2h 15m
Number of openings
Total number 27 26 17 18
Openings with lwo-way
contact 1" 22 12 12
Number of two-way contacts
Number of stations in
Gibraltar 1 3 2 1
Number of contacts 129 535 79 12
Percentage on two-way
voice 75 82 30 65

* From 19 June till end of season. T0MHz hours for same perlod
8h 45m,
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Fig 2 shows Sporadic E plotted against the sun’s rotational
period of 27 days. In 1970 the openings showed a 27-day
cycle and generally followed solar flares. The tendency is
much less apparent in other years, where repetitions at or
near 27-day intervals are only slightly greater than would be
obtained with random numbers. Auroral E< shows a much
closer connection with solar activity,

The variations in the hourly and seasonal patterns suggest
the presence of at least two varieties of Sporadic E, with one
originating in solar flares. This latter variety may be the one
found occasionally outside the normal season. A year or
two's results from Gibraltar at the next sunspot minimum
could shed further light on these points.

Although both ZB2VHF and ZB2BO possessed equip-
ment for 144MHz neither station caught any Sporadic E
with it, This was disappointing but dees emphasize the
rarily of Sporadic E on this band.

Two instances of double-hop Sporadic E on 70MHz
were noted on 23 June 1968. ZB2BO heard GB3GM at
Thurso, RST569 at 1849gmt for eight minutes, and UV3-
AAM heard ZB2ZVHF at 1920gmt, RST339 in Moscow.

There have been a few chance meteor-scatter contacts
between ZB2VHF and G3JVL using the break-in facility
that the beacon possessed in 1967 and 1968. This enabled a
quick exciiange of reports during a big ping.

A study of the logs shows that 70MHz activity in the
British Isles has developed in pockets with empty areas in
between. Not all the empty areas are around Channel 5 tv
transmitters, and it is to be hoped that this article will
encourage more of the “silent majority™ to come on to
TOMHz.

Six metres

Unlike the situation on 70MHz, there have been ionospheric
contacts on SOMHz between various parts of the world for
many yecars. Transequatorial propagation was discovered
by amateurs during the 1950s, and in the years 1957 to 1962
ZCA4IP and ZC4WR carried out systematic monitoring of
transmissions from ZE2JV in Rhodesia. Transequatorial
propagation is also found between North and South America
and over the Pacific Ocean. However, 1968 was the first year
in which the band had been activated from Gibraltar.
ZB2BO and ZB2BC came on the band in September 1968
and were quickly rewarded by reception of the Rhodesian
beacon ZEIAZC on 50:046MHz. On 5 October both sta-
tions worked ZS3E in South-West Africa, In the next 15
months there were numerous contacts with ZS3E, ZS3B
and three Rhodesian stations before Rhodesia re-allocated
the band for tv. ZB2BO worked KV4FU for a transatlantic
contact, and the path to the USA was carefully watched
during the winter of 1968-69, but nothing was heard. A
beacon in Johannesburg, ZS6VHF on 50-100MHz, was
heard occasionally in the spring of 1969, and ZB2BC was
heard in ZS6 but no two-way contact resulted. The most
useful result achieved was the systematic recording of the
ZEIAZC beacon by ZB2BC.

The F. layer muf can reach as high as SOMHz during
sunspot maxima. This occurs most often about 15 degrees
north and south of the magnetic equator. Two-hop F,
layer contacts are possible between Europe and southern
Africa and between North and South America during day-
light hours at good signal strengths. However, the story does
not end at sunset. There now commences a mode of propaga-
tion between these same areas, rather weaker and with a
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characteristic flutter, which takes place without the signal
returning to earth at the mid-point. At sunset the F, layer
over the equator splits up into small clouds. The areas of
more intense ionization north and south of the equator
become weaker without breaking up. A signal from the
earth hits one of these areas, is reflected into and scattered
by the small clouds and then reflected back to earth from
the other more intensely ionized area. This is called trans-
equatorial propagation (TE for short) and usually occurs
between 1800 and 2300 local time. Generally, but not always,
there is a gap between the end of F, propagation and the
onset of TE, but sometimes there may be a gradual change
from one to the other, shown by the onset of flutter.

TE is fairly critical as regards the points between which
it can occur. These must be on opposite sides of the magnetic
equator and between 1,500 and 2,500 miles from it. The
path should cross the magnetic equator at right angles for
best results. In Gibraltar signals from South-West Africa
were stronger than those from Rhodesia which gave a more
oblique path. ZEIAZC was received far more often in
Gibraliar than was ZS6VHF about 500 miles further south.
On rare occasions ZEIAZC and ZS3B were received in
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Fig 4. Hourly histograms of ZE1AZC-ZB2BC propagation
February-May 1969, Frequency 50:046MHz

England, but not ZS6VHF, No South American signals
were heard in Gibraltar, although at the last sunspot maxi-
mum contacts between Madeira and South America were
common. The magnetic equator runs from north-cast to
south-west where it crosses the Atlantic, and the path from
Gibraltar was probably just too long or too oblique to
permit contacts at S0MHz.

The seasons for TE run from mid-February to May and
from mid-September to late November, namely at or slightly
following the equinoxes. The muf for TE propagation is
about 1} times that for F,; but signals gradually become
weaker as the muf is approached, and high power is needed
to work the highest frequencies. ZB2BC listened during the
spring of 1969 for the Rhodesian beacon ZE2AZE on 69-998
MHz but without success. The transmitter was running
SOW to a quarter-wave vertical, which probably gave
insufficient power. Since then it has been fitted with a beam
aerial.

Two instances were noticed of side- or back-scatter.
When ZB2BO worked KV4FU in November 1968 the
latter reported that the signal peaked on a beam heading of
east rather than the true great circle heading of north-gast.
In the spring of 1969 ZB2BC was heard in Athens by SVIAB
who was listening for a Rhodesian station and beaming
south.

Fig 4 shows the daily pattern observed by ZB2BC moni-
toring ZEIAZC on 50:046MHz during the spring of 1969.
At mid-season the path was open at some time most days.
Over the whole season the path achieved a reliability of
nearly 50 per cent between 1900 and 2000gmt by TE propa-
gation with signal strengths averaging four to five. F,
openings were less frequent, occurring mostly around 1630
gmt and giving signal strengths of seven to eight.

Equipment for six metres

Both ZB2BC and ZB2BO used converted four-metre gear
which was changed from band to band to suit the season.
Both ran 10 to 20W and used crystal-controlled converters
with E88CC rf stages. ZB2BC used a two-element quad or
four-element Yagi, while ZB2BO used a three-element Yagi.
The power could have been increased with advantage to the
legal maximum of 50W, but even with the available power
contacts were not difficult, and a.m. contacts were made on
several occasions,
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Conclusions

Two and a half years in Gibraltar gave the writer a splendid
opportunity to study propagation at 50 and 70MHz. There
is still a lot to be learnt about these frequencies, which exhibit
types of propagation not found on other vhf bands.

If the amateur movement can show that it can make
good use of 70MHz for the study of propagation it is
possible that other countries may allow amateurs to use it.
If we use it solely as a “local natter band™ we weaken our
case for having it. In other words, ‘*Reap and kecp™.

Like most vhf dx, theopportunities come rarely, and success
requires patience. However, it is worth having equipment
good enough to seize a fleeting chance, and in particular
a cw capability pays dividends. Beacons help greatly in
making two-way contacts possible, in building up a full
picture of propagation and in showing up the unexpected.
Recent reports of reception of TF3IVHF by VE2ZAIO and
of ZE2AZE in England show what may yet be found on
TOMHz.
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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. It keeps
radio amateurs up-to-date about happenings in the world of
amateur radio and gives information on coming events, supple-
menting and bridging the gap between successive issues of
Radio Communication.

SCHEDULE
Time Frequency Location of
(bst) (MHz) station
0930 36 SE England
1000 36 Severn area
1451 SE England (Farnham, Surrey, beaming NE)
1458 Aberdeen (beaming W)
1015 36 Belfast
1458 Belfast
1458 Belfast (beaming S)
1030 36 N Midlands
1451 SE England (Farnham, Surrey, beaming SW)
145-89 NE England (Bishop Auckland, beaming N)
145-8 Aberdeen (beaming SW)
145-3 Birmingham area (beaming NW)
1455 Bradford (beaming NE)
1045 14589 NE England (Bishop Auckland, beaming E)
1100 36 NW England
1453 Birmingham area (beaming SW)
1455 Bradford (beaming SE)
1130 36 SW Scotland
1455 Leeds (beaming N)
1200 36 NE Scotland

1455 Leeds (beaming E)
Exhibitions — Beacons — Convenlions — Conlests — Local evenls
Rallies — Scientific projects — Meetings — Licensing — Clubs
Propagalion reporls — Leclures — Field days — Expeditions
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High-attenuation low-pass filter for hf
band use in transmitter aerial feeders

HE filter described in this article has more attenuation
than most commercially available filters. The circuit is a
“T” section filter with **M™ derived end sections; no formu-
lae are given as it was considered to be unnecessary and no
difficulty should be experienced with the construction. For
details of the circuit see Fig 1.
The specifications shown in Table | demonstrate the
qualities of the filter of high attenuation and low insertion
loss. The graph shows the response of the author’s filter.
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by J. W. SHELLEY, G3YFZ*

Table 1

Input impedance 5062
Outputimpedance 50€2
Insertion loss (a) 3-5MHz Negligible

b) 30MHz 1dB
Cut-off frequency 31MHz
Maximum attenuation frequency 42MHz
Maximum attenuation 120dB

Dimensions 103in by 13in by 14in

Construction
The filter body is made entirely of double-sided copper-
laminate board for ease of mechanical construction, It
consists of a number of equal compartments, made up as
shown in Fig 2, with a section of the filter in each one. Each
compartment is fully screened by the copper-laminate
boards which are soldered on both sides so as to form a
double screen.

A 10%in by 1din strip of copper-laminate is used as a base
plate for the filter and the eight screens are soldered on to

Copper laminate screens

Feedthrough insulators

Fig 2. Layout of filter body
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. Fig 1. Circuit diagram of filter

it (after drilling) so as to form equal compartments. The end
plates are drilled to take sockets of a type to suit particular
requirements. The other six plates are drilled at the centres
to accept PTFE feedthrough insulators.

The coils are wound as described in Table 2, The ends of
the coils are terminated with just enough wire to bridge the
two respective insulators, as shown in Fig 3.

The end section coils are wound and mounted in a different
manner as shown in Fig 4. The junctions of the coils (L1 and
L7) and the end section capacitors (C1 and C6) are mounted

Feedthrough insulators

Fig 3. Coil terminations

* 7 Chewells Close, Haddenham, Ely, Cambridge.
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Standott
Insulator

Fig 4. End coil mounting

on small stand-off insulators bolted to the input and output
socket mounting bolts. The carth connections of all the
capacitors are soldered directly to the copper with the
shortest possible leads close to the sockets for Cl and C6
and as close as possible to the feedthrough insulators for
C2 to C5. The connection from the live terminal of the socket
to the junctions of L1, L2 and L6, L7 is routed in as direct
a line as possible without touching the coils. The capacitors
C2 to C5 are mounted directly on the feedthrough insulators
and soldered to the screens with short leads close to the
insulators.

After soldering the coils and capacitors in place,
thoroughly check for any short circuits as it is difficult to
take the filter apart to rectify any mistakes when construction
is finished. The coils must be made to the exact specifica-
tions laid out in Table 2 as no adjustments are possible after
the tops to the compartments are in place.
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=
<
=
z
i
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<
120 — I
o] 30MHz  40MH2
FREQUENCY —2~
Fig 5. Filterresponse
Table 2
C1,C6 50pF

1
C2,C3,C8,C5 170pF |

Close tolerance silver mica. 500v dc wkg.

The capacitors specified will handle the legal power limit assum-
ing the fiiter is correctly terminated.
L1, L7 0:3uH 5% turns of 18swg with 8 tpi, 0-7in long, tin diameter,
L2, L6 0-45:H 8 turns of 18swg with 8 tpi, 1in long, {in diameter.
L3, L4, L5 0:51:H 8 turns of 18swg with 8 tpi, 1-2in long, {in diameter.

The sides of the filter are soldered on to the base plate all
the way along the bottom edges and on the vertical sides of
the screens on both sides. The tops to the compartments
are soldered in place so as to completely seal each compart-

ment,

The author’s filter achieved 120dB attenuation when
measured on a spectrum analyser, without adjustment to the
coils or capacitors.

RSGB QSL BUREAU SUB-MANAGERS

This list shows the callsign groups for which RSGB QSL Bureau
sub-managers are responsible.

G2; J. W, Russell, G2ZR, 45 Shakespeare Avenue,
Bath.

G3,4 and 5 two-
letter calls and GC:

G6 two and three-

letter calls; G8two-
letter calls, and G8
three-letter calls up

E. G. Allen, G3IDRN, 65a Melbury Gardens,
London, SW20.

A. J. Mathews, G6QM, 62 Ashlands Road,
Hesters Way, Cheltenham, GL§1 0DE.

to GBEZZ:

G3AAA-DZZ: C. A. Bradbury, BRS1066, 13 Salisbury Avenue,
Cheltenham, GL51 5BT.

G3EAA-HZZ: W. J. Green, G3IFBA, Wilby Cotlage, West

End Avenue, Brundall, Norwich, NOR 86Z.

G. L. V. Butler, G2BUL, 9 The Heath, Chaldon,
Caterham, Surrey CR35DJ.

GIIAA-KZIZ BRS
and A numbers:

G3ILAA-NZZ: F. Bliss, G3IFB, Coppalex, North Road, The
Reddings, Cheltenham, Glos, GL51 6RE.

G30AA-PZZ: J. H. Brazzill, G3WP, 43 Forest Drive, Chelms-
{ford, Essex.

G3RAA-RZZ: D. Dell, G3PQF, 6 Rye Close, Farnborough,
Hants.,

The address of the QSL Bureau manager (Mr A, O. Milne, G2MI)
is 20 Kechill Gardens, Bromley, Kent, BR2 TNH,
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G3SAA-TZZ: E. G. Allen, G3DRN, 65a Melbury Gardens
London, SW20.

G3IUAA-VIZ: D. Dell, G3PQF, 6 Rye Close, Farnborough
Hants.

GIWAA-XZZ: F. 6. Rylands, G2VF, 39 Parkside Avenue,
Millbrook, Southampton, Hants, SO1 9AF,.

GIYAA-ZZZ: F. G. Hoare, G2DP, 63 Mill Road, Three
Bridges, Crawley, Sussex.

G4AAA series: R. I Buckby, 3 Great Eastern Read, Caldecott,
Market Harborough, Leics, LE16 B8RP,

G5AAA series, E. G. Allen, G3DRN, 65a Melbury Gardens,

all prefixes: London, SW20.

GBFAA series

R. E. Parkes, G3REP, 94 Canterbury Walk,
Cheltenham, Glos, GL51 5HP.

GB series: C. Turner, 56 Sunny Bower, Toltington, Bury,
Lancs, BLB3HL.

GD: T.R. Moore, GD3ENK, "Glyn Moar," St John's,
Isle of Man,

Gl: R. R, Parsons, GIBHXV, 45 Erinvale Avenue,
Finaghy, Belfast.

GM: D. Macadie, GMBMD, 154 Kingsacre Road,
Glasgow, S4.

GW: J. L. Reid, GW3ANU, 28 Waterston Road,

Gabalfa, Cardiff.

Cards must be sent to GZMI but envelopes may be sent to
the appropriate sub-manager or to G2MI. Printed, gummed
labels are obtainable from G2MI by sending an sae.

187



MIGROWAVES—1,000MHz and up

Polarization and the polaplexer

Continuing with the topic of polarization, special mention
must be made of the polaplexer technique described recently
by G3EEZ (Radioe Communication November 1970). In
each polaplexer unit the transmitted and received signals are
polarized at 90" 1o one another. In order to communicate,
one set of equipment has to be oriented at 90° with respect
to the second, and in a series of contacis it may be necessary
to alter the orientation repeatedly to match each transceiver
to the other,

Both G3HWR (Swiss Cottage) and G3MTI (Malvern) have
since pointed out that this adjustment becomes unnecessary
if signals are polarized at 45° in the same sense; if this is done
then each set of equipment becomes similar in geometry and
fixed in polarization.

If this system is adopted, then the polaplexer type of
equipment becomes more compatible with other equipment
which uses ecither horizontal or vertical polarization, al-
though there will be a small extra loss (3dB) involved in such
contacts due to the 45° cross-polarization present.

Microwave equipment at the VHF/UHF Convention
People are interested in other people’s equipment—
especially the home-built type. (As a microwave man, |
reserve the term “home-brew™ specially for magic Ts). That
this is so, if not obvious, is apparent from recent letters to
the editor of Radio Cemmunicarion, and the many forceful
comments made at the last RSGB AGM. This is especially
true for microwaves where relatively little practical informa-
tion has yet got into print.

It is suggested, therefore, that we should make a special
effort to exhibit as much microwave equipment as possible
at the VHF/UHF Convention in April, not necessarily as
part of the Constructors Competition. So bring it along,
whatever it is, together with as much information as you can
manage; but particularly try to make yourself available to
chat to interested parties. I am certain that everyone will
appreciate 1t.

The VHF Committee, which is responsible for organizing
the convention, fully supports this idea and will make
plenty of space available for all your exhibits.

IFs and common i.f. working
Several readers have enquired whether there is a preferred
intermediate frequency for the microwave bands. The short
answer is, yes: 30MHz and a bandwidth of £ 500kHz.
The longer answer involves the question of the common
i.f. working technique which is in current use on microwaves.
Consider a simple transceiver in which part of the rf gener-
ated by the transmitter is used as the receiver local oscillator.

* 4 Upper Sales, Chaulden, Hemel Hi d, Herts.
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The receiver will then detect signals which are higher or
lower in frequency than the transmitter by an amount equal
to the intermediate frequency employed in the receiver. If a
second transceiver is operated on either of these frequencies,
then it will be received, and it will also receive the first
transmitter at the same time. Such a system effectively gives
full duplex communication.

As an example, suppose a transceiver fitted with a 30MHz
i.l. transmits on 10,035MHz. This will receive signals on
10,005MHz and on 10,065MHz equally well if, as is usual,
there is no pre-mixer filtering, A second similar transceiver
sending on either 10,005MHz or 10,065MHz would be heard,
and would also hear the first, in the first case on the upper
frequency channel (10,005 -+ 30MHz), or in the second
case the lower frequency channel (10,065 — 30MHz). If
one transceiver is fitted with automatic frequency control,
then it will follow the second as it drifts in frequency and
contact will be maintained.

Within wide limits, any i.f. may be used. One choice could
be 70MHz: this is the international standard for commercial
point-to-point links, and surplus equipment may be avail-
able. Alternatively, 45MHz i.f. strips used in British radar
systems are available, but these may be difficult to use in
Channel 1 tv areas. What appears to be a strong case can
be made for the frequency used in the example above—
30MHz:

(a) If the i.f. strip is to be usable on all the microwave
bands, then it must be lower in frequency than the
width of the narrowest amateur band while leaving
room at the edges for modulation and drift. As this
minimum width is 7SMHz (on 9c¢m), the i.f. has a
maximum value of about 65MHz. There is a real
advantage in making the i.f, less than half this value,
in that a transmitter accidentally tuned to the wrong
image could still be operating within the allocated
band.

(b) The lower level is set by the need to discriminate
between the two image channels on a receiver. Thus,
suppose a transmitter is tuned to a receiver on 21,000
MHz fitted with a 10MHz i.f,, then quite a good
wavemeter would be required to detect that the trans-
mitter was on 21,010MHz rather than 20,090MHz:
using & 30MHz i.f., a resolution of about 1 part in 300
is all that is required, a much more practical proposi-
tion.

For these reasons alone, 30MHz would be a good choice.
However, there are other advantages: firstly, this if. is
already known to be in use in this country, in the USA and
on the Continent. Secondly, the design of a broadband
amplifier at this frequency is relatively easy, and test equip-
ment (including your hf receiver) is more readily available.
Thirdly, when crystal-controlled equipment comes into use,
hf receivers can be used as the i.f. amplifier directly, without
modification of the rf head.
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As regards bandwidth, the value = 500kHz appears to be
about right. This is ideal for receiving both broadband, fm
and conventional pulse transmissions having a pulse length
of lusec, and is manageable in terms of likely rates of drift
in the frequency of self-excited oscillators. A possible source
of i.f. amplifiers is tv i.f. strips which frequently are designed
for higher frequencies. Extra tuning capacity across each
of the i.f. transformer windings to make them tune to 30MHz
could well reduce their excessive bandwidth.

The reception of broadband F2 modulated signals pro-
duced by tone modulation is a special case. GIHWR (Swiss
Cottage) has demonstrated that in the case of the 723 A/B
klystron tone modulated on the reflector, the sidebands

produced are of uniform amplitude up to the frequencies
corresponding to peak deviation. Because of this, the signal/
~oise ratio in the receiver is independent of its bandwidth
providing this is less than the peak deviation. This means
that a narrow-band receiver can be used to receive tone
modulated transmissions without loss of sensitivity. Broad-
band speech-modulated signals, F3, would not of course be
properly detected.

As a final point on standards, another reader whose call-
sign I have regrettably mislaid, has suggested IkHz as the
preferred tone modulating frequency, since a standard is
necessary if post-detector filtering is to be employed. This
frequency fits in well with pulse modulation.

Do’s and don’ts for
variable capacitors

Communicated by R. KAY, BSc,
G30QF/HBIANW*

THE variable capacitor is a component which, because of
its robust construction, is probably misused and ill-treated
more than any other electronic component,

These words introduce a concise Code of Practice which
appears in a new publication of the International Electro-
technical Commission dealing with air dielectric rotary
variable capacitors.

Although the Code of Practice is intended for the profess-
ional field, nevertheless the amateur can see from the follow-
ing extract what 18 countries (including the UK) have agreed
to accept as good engineering practice.

1. During packing and unpacking, care must be taken to
ensure that:

(a) the rotor vanes of capacitors are at the maximum
capacitance position or completely enmeshed with the
stator vanes. In this way, the danger of fingers or other
extraneous objects touching and damaging the vanes is
minimized;

(b) trays of capacitors are not stacked on top of each
other by being supported on other capacitors;

‘¢) capacitors are stored in such a way that they are
separated from each other and protected from dust and
dirt;

(d) in the event of capacitors being returned to the
suppliers, they should be properly packed to prevent
damage.

2. Care must be taken to ensure that the capacitor is not
mounted on an uneven surface, for this may cause
distortion of the frame assembly and a subsequent capaci-
tance change due to variation in the air gaps between
rotor and stator vanes. It has been known, for example,
that the mounting surface is sometimes made uneven by
the insertion of connecting wire or perhaps washers

* ¢jo International Electrotechnical Commission, | rue de Varembé,
CH 1211 Geneva 20, Switzerland.
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under one of the mounting feet. This practice should be
avoided.

3. Equipment designers are inclined to use the variable
capacitor as an anchoring point for other items in the
apparatus, a procedure which often entails drilling and
tapping holes in the frame of the capacitor. This practice
cannot be too strongly deprecated, for apart from the
strains which are inevitably set up by drilling and tap-
ping holes, there is a possibility that the frame will be
weakened causing mechanical instability. When holes
are provided in the frame of the capacitor, which are in-
tended to be used for anchoring brackets etc, it is im-
portant that the brackets or other items are made from
a thin material which will not introduce strains in the
capacitor frame.

4, It is bad engineering practice to use any part of the

rotor or stator vane systems as an end stop. If necessary,

equipment designers should incorporate properly
designed end stops in the drive mechanism.,

The practice of bending the adjustor vanes to change

the capacitance value when the capacitor is assembled in

the equipment should be forbidden.

6. Subsequent machining operations on the rotor spindle
such as the drilling of cross holes, re-shaping, sawing
ete, will inevitably cause damage to the rotor bearings
and should not be permitted under any circumstances.

7. When connections are made to variable capacitors it is
important that the solder tag or any other part of the
capacitor is not overheated, and that the physical strain
imposed on the capacitor by the connecting leads or by
injudicious use of pliers etc is minimized.

8. Unless instructions are given to the contrary, it is
inadvisable to provide any additional lubrication for the
rotor bearings or for any other moving parts. Capacitors
are lubricated during manufacture and the lubricants
used are carefully chosen to satisfy certain conditions of
humidity, temperature and conductivity throughout the
life of the capacitor. Cleaning by the use of solvents
should not be permitted.

9 Damage to rotor and stator vanes is often caused by
fixing screws which protrude too far into the capacitor,
It is essential for this to be borne in mind when the
length of capacitor fixing screws is being specified.

10. Rotor contacts are carefully adjusted to the correct
pressure by the manufacturer and subsequent adjustment
should not be allowed, for it may introduce other
complications, eg crackle, noise etc.

A
.

189



FOUR METRES AND DOWN

A monthly account of vhf news compiled by JACK HUM, G5UM*

RSGB 17th ANNUAL

VHF/UHF CONVENTION

The Winning Post Hotel, Whitton,
Twickenham, Middlesex

SATURDAY 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 "'Microwaves—
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,
Dinner at 7.30. Guest of honour: Mr Harold
Stanesby of the Ministry of Posts & Telecommuni-
cations.
All 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,

3

»

TICKETS

Please apply for tickets on the application form
which will reach you at any moment now.
Convention and Dinner—£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, Middiesex,
AA Members' Handbook 1968/69 maps page 12, square
TQ1473. A more precise reference is Ordnance Survey Map
No 170, GR 140} 7034,

As the A316 is a dual carriageway with few turning points
you are advised to approach the main entrance of the hotel
from the west end of A316—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 Whilton station (approx 20 minutes) which is
about five minutes' walk from the hotel.
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And then, after the contest . . . _

It seemed during January's 144MHz CW Contest that high
walls of QRM had been erected around the country’s main
centres of vhi activity, for it was difficult indeed for stations
further away to force their signals through it. Many of the
London operators were gotaways to contestants farther up
country. This was indicative of the very high level of activity
during the event. Many callsigns new to “Two” (refugees
from 80?) made welcome appearances.

Few contests go by without throwing up lessons on how
the next one may be conducted (the VHF Contests Com-
mittee considers all suggestions received) and in particular
how one's equipment and opcrating skills may be improved.
What the January 2m telegraphy event showed was an
enormous increase in members’ ability to co-channel by
vfo with a wanted station, and by raising him with a quick
“three times three” to complete a QSO with him while
others were still laboriously pounding out his callsign
further up the band.

A tendency for bunching towards the low end of the cw
segment of “Two” was self-defeating: the QRM level
enforced repeats of serial numbers and QRA/QTH details
that were time wasting. Operators who settled in the 144-10
to 144-15MHz area found themselves in the clear for most
of the time but short of contacts when others tuned from
144 up.

- L] L

After the clamour and clatter of the cw contest came the
deathly silence. Hardly a signal was to be heard on 1440 1o
144-15 for many nights to follow. The same was truc of
145-41 after the January 2m ssb contest. In fact it is true
after almost every vhf contest, and always has been. Why?
Satiety ? Placating the family with your company after it is
all over, or what?

On this point GE8BCG of Manchester, a recent recruit to
the sideband scene, says: *| have listened regularly on
145:41 for many months and heard few signals. Then
suddenly along comes a contest and the band is full of ssb
stations all fighting for air. What happens afterwards? A
dead channel again! Can sideband men only say ‘59 QRA
QTH 73’7

Which brings us back to the hardy anmual . . .

Where and when

The where of single sideband on “Two™ is 145-41MHz. The
when is any Monday at 8pm. But as G8BCG implies, this is
1o render the frequency dumb for the rest of the time unless
sidebanders use it more often than this. And as Four Metres
and Down and several of its readers have said before, why

* Houghton-on-the-Hill, Leicester LE7 911
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stick to 145-41 except for calling purposes? With the elas-
ticity of vlo co-channel facilities at their finger tips the A3J
men could more often zero on the A3 men's frequencies
than they do at the present time. Intermode contacts are so
infrequent as to provide a pleasurable shock of surprise
when they happen. There should be more of them.

Of course there are A3 operalors around who have no
bfo facilities with which to resolve A3J. But it takes no time
at all for a single sidebander to identify who among the
double sidebanders offers best promise of a satisfactory
intermode exchange.

& ¥ L]

Most of the above discussion applies also to telegraphy on
“Two", The where is 1440 to 144-15MHz. No formalized
when like Mondays for sidebanders has been established
for brasspounders, but it was suggested a year or two back
that “*at the hour on the hour™ should be the set time for
rapping out a CQ on the key.

To promote further telegraphy activity on the band we
offer the suggestion afresh to morse-men.

Another mini opening

The unseasonable weather of early February brought cheer
to metre-wave men as a huge “high” developed over the
west of the British Isles. “Two metres has gone mad”
people were saying as they took refuge in the relative
quietude of 70cm. This was a pardonable exaggeration, but
certainly “Two" was alive with signals and slick operating,
and unexpectedly long paths covered. As for “Seventy”,
long paths too—and from a high spot—for GWSAWS/P
on his Flintshire mountain sounded like a local in the south
of England.

The high millibar situation obligingly persisted for the
70MHz Contest on 7 February. Here the big prize for many
was GD2HDZ, well in the clear at the top end of “Four”
to give the Isle of Man to many who had not even heard it
before on this band. Members in tvi-prone areas who
prudently held off after lunch and lost points will have
their chance in the April event: it is an all-nighter, presenting
the opportunity to pile up the scores while video is off.

200 for “Two”

The 200 mark in applications for the Four Metres and Down
144MHz Transmitting Award has been reached and passed.
To G8DJM, David Seaward of Brierley Hill, goes Certificate
No. 200 for “*Two", one of a batch of 10 which were dealt
with by the Scciety’s VHF Committee at ils February
meeting.

Nine of the 10 were Class B applicants: the one Class A
member applying was G3YED of Leeds. A fellow York-
shireman, Bob Cliffe of Sheffield, put in rwe lots of cards
with his application—one set of five plus 30 for the home
station, GSBRT; the other for portable operation—this
having been mightily assisted by Ivy, Mrs G8BRT, who
attends to logs and logistics during the G8BRT/P expedi-
tions.

Among the 432MHz applications, too, a well-known
portable operator’s name appeared. Phil Dutfield, G3OBD/P
(his activities on “Seventy” date almost from the day he
received the ticket) by activating many counties from which
432MHz signals do not often emerge has eammed the thanks
and good wishes of operators in search of them for their own
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70cm applications: it is nice to note that 'OBD/P gets
Certificate No. 73 for this good work.

The other two applications dealt with by the VHF Com-
mittee in February were the 432MHz Seniors discussed
here last month which go to East Anglians GSATS and
G8BBB, bringing the total in this tough category 1o no
more than nine.

Here is the complete list of FMD Certificate Awards
cleared at the February meeting:

144MHz Transmirting: No 198 to GS8BKQ: No 199,
G8DMY; No 200, GEDJM: No 201, GSBCL: No 202,
G8CXV; No 203, G3IYED: No 204, G8DJK: No 205,
G8CRN; No 206, GS8BRT; No 207, GEBRT/P.

432MH:= Transmitting: No 73, G30BD/P.

432MHz> Senior Transmitting: No 8, G8ATS; No 9,
G8BBB.

Certificates for the above should be on their way by the
time this is read, provided postal troubles have become
untangled.

M-§ and Ar

No meteor shower of any significance from the radio
communication point of view is due until April, although
G3MNQ and BRS15744 will tell you that their automatic
tape monitoring of “Four™ produces M-S bursts from East
European broadcast stations for many days in any month.

From 19-23 April the Lyrids will be around, but offering
a radio rate of only 12 per hour, in marked contrast to the
45 per hour which is the customary yield from the Quad-
rantids of early January. These were encouragingly produc-
tive to EI6AS near Dublin: Albert Latham during his M-S
schedule with HG5AIR and UR2BU on “Two" heard
pings from the latter, and reports that GI5SAJ had similar
success. And from TF3EA during the schedule with
G3CCH long bursts were copied.

EI6AS seeks M-S schedules on 2m with stations nearer in
than HG and UR. On the auroral front he reports a
sizeable opening on 28 January, when Tone A contacls
were made on “Two™ with a trio of GMs, 'EOJ, "UAG
and "2DRD.

Personalia
Well, GBAUE and GBAUF of Derbyshire, now G3ZYC
and G3ZYD respectively, did receive conjunct callsigns
with effect from morse-test day, 15 January. Seventy
centimentalists who had a go in the Cumulatives needed no
telling that one of the best known voices on the band came
from the same larynx (Ian Sneap's) but wearing a different
necktie, And on 31 January when "ZYC made his first
Sunday morning sally forth on 4m he was much in demand.
“Who said ‘Four’ was dead?” he remarked as he closed for
lunch after six contacts on the band.

* * -

A welcome back to “Two™ for GSDF after a couple of
vears in Sweden. He radiates from Reading. just above and
just below 144-15, phone and cw respectively.

* ¥ *

From the very new to the venerable: the callsign G6PG is
one of the few to have been held by its present owner from
the day it was issued. Now operating on 2m from his place
of retirement in Norfolk, *Pip George™ was one of the very
earliest comers to “Two"” when the band was released in
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1948, and he operated from north Kent. Then he was
immediately recognizable for his copper-plate Morsc
sending and still is, down at the If end of “Two™. A handful
of other “original owners” were there too, during the
January cw contest.

* . "
A second callsign for Laurie O'Loughlin of Scarborough,
widely known on 70cm as GBAXC. He now has G6AGC/T.
“. .. we hope to be outputting video before too long,” he
reports. A 40ft lattice topped by a J-Multibeam now at the
planning stage will help the video getaway.

* * -

The callsign G8EAE disguises the identity of someone well
known for years as an advertiser in this journal: “King the
Patent Agent”. When the former G5TA left amateur radio
he passed on the callsign to his son. Then, as they say, the
bug bit again, and last September the old G5TA became the
new GSEAE, regularly on “Two” from New Malden in
Surrey.
* & L]

The latest alighting place for G3PLL (he is with the RAF)
is Cottesmore. He surprised and pleased many contestants
in the 7 February 4m event by giving them Rutland. But his
colleague G3MKG, another 4m and 2m *‘activist”, has
just been posted away.

Tech Corner

From G8BCG (Peter Taylor of Manchester)

The Pye *“Vanguard” transmitter chassis lends itself to
adaptation as an ssb transverter. Using a suitable crystal to
multiply up to 130MHz the “Vanguard” crystal chain is
retuned to give output at this frequency. Crystals at or
around 21-7MHz or 7-23MHz may be pressed into service
for this purpose: there is enough selectivity in the crystal
chain to ensure that only the wanted 130MHz output will
appear at the end of it.
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The crystal chain terminates in half of a QQV03-10. The
anode coil and butterfly capacitor are disconnected from
this anode and a new anode coil, tuned to 130MHz, inserted
in its place. This 130MHz output is fed into the grid
circuit of an added QQVO02-6, for which there is plenty of
room on the chassis. The discarded anode coil and butterfly
are now used as the push-pull output circuit of this valve,
tuned to 145MHz.

In addition to the 130MHz input there will be 14MHz
input to the 2-6 from a single sideband source, the two
frequencies additive-mixing to provide output in the
144-146MHz band and to drive the existing 3-20A pa on
the “Vanguard” chassis.

Here and there

Intelsat 1 (“*Early Bird™) in 1965 was an 85lb 28in diameter
drum providing 240 two-way phone (or one tv) channels.
Intelsat 4 launched at the end of January 1971 is 174ft tall,
over 6ft in diameter, weighs 1,5601bs in orbit, handles 9,000
two-way telephone calls or 12 colour tv channels or any
similar combination. Two of its microwave dishes giving
4-degree beams may be focused from the ground on to any
desired spot on earth.

L] L] -

A reminder from EI6AS: the 4m band in the Republic of
Ireland is 70-2 to 70-4. British stations beaming that way
should specially search this segment for phone and tele-
graphy signals. Put another way, do not search the UK
telegraphy zone of 70-025 to 70:1MHz if you want a cw
contact with EI: it is not included in the Irish licence.

* * L

Clem Cole, GW3GEN, tells us that apropos the G3FZL
tech-note about nbfm detector modules, he has acquired a
supply of tv detector modules using the TAAS70 which he
says are almost identical with the circuit in Fig 3 in FMD
January. Price is 75p including postage. Enquiries direct
to him at 18 Parklands View, Sketty, Swansea.

* * L

The last RAE pass-list, announced at the end of January,
included many members destined to have a G8F— callsign.
Already a QSL sub-manager has been appointed for the
imminent G8FAA series. He is G3REP, Bob Parkes, 94
Canterbury Walk, Warden Hill, Cheltenham, Glos, himself
an active vhf man, regularly on 4m telegraphy.

* * *

There is good reason for the huge signal now coming out
of Stoke on Trent from G3EHM on 432MHz. It is spelt
100W to a 4CX250 and two 46-element beams at 40ft. It
paid off during January’s mini-opening by giving QSOs
from GD2HDZ (off the back of the aerial) down to F2YT
in Caen. Yes, we are talking about seventy cems!

* - -

“Re the quote from G8BQX (FM D December) that all vhf

modes disappear at much the same range, if this is true why

is cw so good compared with a.m, 7"—G3GVL, Hunstanton.
* L] L]

*“I regularly beam to G-land. On Wednesday nights I have
been using an automatic CQ caller on 70-198 .. .s0 far
without result.”—GI3TLT of Bangor, County Down. Mem-
bers in NW England may care to shine beams westwards—
and use cw—on Wednesday 4m Activity Nights.
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Sorry, members, that this is just about the thinnest FMD
ever. Reason: a failure of communication (postal) over the
period when the copy had to be prepared.

Due to a typographical error, the date of the VHF/UHF
Convention was given as 17 March on page 118 of the
February issue. This should, of course, have been 17 April.

VHF Personalities—No 19

GI3TLT (Hugh Irvine of Bangor, Co Down)

GI3TLT is among the active operators on "Four" in Northern
Ireland and he describes its attractions in the following terms: "Four
metres is my favourite band. | cannot give you any particular
reason for this except that if you want to work a vhi band properly
you must give it your full attention. There is something that attracts
me to ‘Four’, | just cannot say what. Although | have 2m gear |
would never think of using it except on a Sunday morning to read
the news."

He goes on to say: “I do not favour any particular mode of
operation, although for a vhif man cw Is a must, Sideband for
'Four' is OK but in my view there is not a big enough percentage of
stations capable of receiving it to make it worthwhile at the moment.'

On telegraphy and a.m. telephony the GI3TLT ""four-score' is up
to seven countries (the latest is Iceland), Soon radio-teleprinter
will be added.

Hugh Irvine is a farmer, with dairying and barley-growing as his
main interests. Before he obtained his licence in August of 1964
Hugh lrvine's only knowledge of amateur radio was hearing a lot
of talk that meant nothing to him coming from the domestic radio
receiver at points on the scale marked “Amateur", A subsequent
incident developed this interest from the passive to the active.
When collecting a television set from the local repair man one day,
he was mystified by a piece of equipment he saw in the shop. Out
of curiosity he asked what it was and the man behind the counter,
who happened to be GI2AFW, told him it was an amateur trans-
mitter, An invitation quickly fellowed to see GI2AFW in action at
home. Before long, Hugh Irvine was sitting in at cw sessions there,
an experience which filled him with the resolve to do likewise. He
lost no time in learning the morse code, less than four months in
fact, with the help of a newly-acquired secondhand communi-
cations receiver.

Urged on by local radio amateurs he studied for the RAE, and so
GI3TLT was born, Within the year the “surplus' B44 sels came on
to the market, "' As everyone else was getting one | bought one also,
and this started me on ‘Four', "he says.

The limitations of commercial gear pressed into amateur service
soon became obvious to GI3TLT. Improvements made to the 4m
installation included the acquisition of a TW converter and a 10-

element Yagi. Building himself a three-section self-supporting
crank-up tower, Hugh Irvine loaded it with the 10-element for “Four"
another 10-element for “Two", a 4m dipole and a TH2 for hi. "I
can crank this lot up to about 70ft," he says. Other Gl-men, im-
pressed wilh the solidity of this piece of outdoor home construction,
asked 'TLT if he could build them something like it. Now several
monuments to his expertise grace other members' sites.

The enhancement of the 4m set-up has continued with the in-
stallation of an EMSAT converter. The 25W transmitter has a
3/20A modulated by two 807s at present but with ssb to come: a
transverter for ""Four” is at the commissioning stage.

OQutside of operating hours Hugh Irvine enjoys the social con-
tacts which membership of the Bangor and District ARC provides.
He and Wes Campbell, GI3PQW, were among those who helped
initiate three years ago what is now a flourishing society with over
50 members, some fine new premises and the club callsign GI3XRG.
He is, in addition, a member of the local RAEN group. And, always
ready to lend a hand when it comes to fostering collective activities,
GI3TLT has accepted an offer to join a committee which has been
formed to organize an exhibition station at the Ulster ‘71 Expo, May
to September this year.

Harrow Radio Society’s most distinguished member

The Harrow Radio Society was honoured in January when
King Hussein of Jordan accepted its invitation to become an
honorary member of that society. The invitation to the royal
ex-Harrow Schoolboy was made by Mr N. Joly, who con-
tacted the King during one of his fairly frequent appearances
on the amateur bands.

King Hussein granted Mr Joly and three other members of
the Harrow RS a 30-minute interview at the Dorchester
Hotel during his stay in London in January and accepted
from them a hand-drawn certificate of membership.

The photograph shows King Hussein, left, receiving the
certificate from Mr Chris Rees, chairman of Harrow RS,
with Mr Joly and Mr Russell Medcraft, secretary, right,
looking on.

The King has been a member of RSGB since last year and
has become well known to amateurs all over the world as a
result of his dx activities.
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THE MONTH ON THE AIR

A monthly feature by John Allaway, G3FKM*

TH]S month’s column is being prepared during the

suspension of some postal activities and is therefore
somewhat bereft of news of forthcoming events. That there
is any article at all is largely due to the vast amount of help
received from Geofl Watts (of DX News Sheer) and those
members who kindly contacted your scribe by telephone.
It is to be hoped that conditions will have returned to
normal before the April issue goes to press.

Readers will be sorry to hear of the death of OKICX on
16 November last. He had acted as awards manager of the
Czechoslovak Central Radio Club since 1955.

Top Band news

The first-ever contact between Europe and Japan on 160m
is reported by WI1BB in a special “flash™ bulletin. This took
place between JAZAA and DL9KRA at 2157 on 3 January
and signals were RSTS559/579. JA3AA and JA2CLI have
met with considerable success on the transpacific path in the
form of contacts with up to 20 stations in the W6/W7 area,
and KL7CL has been heard in Japan. Readers who are
wondering why Stew is not being heard on the band as much
as usual will be sorry to learn that his “tower" station is
out of action as the result of the coaxial feedline becoming
twisted around a warning light on the tower—this means that
it is not possible to raise or lower the aerial, which is on a
rope and pulley. Release of the cable depends on a rigger
being lowered on a boatswain’s chair and will have to wait
for better weather.

VK6KK and several others have been calling “CQ G
on 1,804kHz at 2000 most days, and "6KK himsell worked
G3RPB and has heard EI9]J, DL9KRA. G3IGW and
G3IMYI.

News from overseas

Jussi Hartikainen, OH70Q, is the youngest licence holder
in Scandinavia, and possibly in Europe. He received his full
licence in late 1970 when he was twelve-and-a-half years old
and took part in the CQ WW DX Contest two days later!
There is no lower age limit for amateur licences in Finland
and passing the examination and morse test is all that is
required, Jussi, who speaks English, is also a keen stamp
collector.

Bill Metcalfe, formerly G3TIF, is now VE6APN and has
become president of the new Canadian CHC Chapter 100.
He wishes to draw readers’ attention to the first ever VE CHC
QSO party which takes place soon—see Contests.

G3DYY will be in Sierra Leone during mid-March and
at the end of June, for a period of about two weeks in each
instance. He is licensed as 9L1GC for all bands 1'8 1o 28MHz,
and also 144MHz (same allocations as UK). Ross will have

10 Knightlow Road, Birmingham B17 8QB.
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no difficulty with aerials, except for 1'8MHz, but will try
to get on the band. He expects to return in October for four
months, but QSLs should be sent to his home address—
Ircs will not be required as all cards will be sent out via the
bureaux.

G3VAO will be going Lo the Maldive Is in April and asks
that QSLs should be sent to M. J. Farmer, G3VAO, c/o 75
Beechwood Road, Fishponds, Bristol, BS16 3TW.

DX News

D Xpress lists the new prefix allocations presently being used
in Surinam. These are as follows: PZ]—Paramaribo and
Suriname; PZ2—Nickeric; PZ3—Coronie; PZ4—Sara-
macca; PZ5—Foreign visitors; PZ6—Para; PZ7—Broko-
pondo; PZ8—Commewijne; PZ9—Marowijne; and PZ0—
special stations.

AC3IPT, Namu, has been heard and worked recently on
14MHz ssb: his aerial is a dipole. He is not a quick operator
and long calls secem to be needed to attract his attention.
According to the DXers Magazine, VR6TC puts his signal
on the air from Pitcairn Is on Mondays between 0600 and
0700 on 14,185kHz, and on Thursdays at 0500 on 14,230kHz
ssb.

Both ONSDO and HBYCM have been on the air from
E. Pakistan recently. They were with the Red Cross orga-
nization and it is not known whether they were officially
licensed to work on the amateur bands. The station which
recently appeared on |4MHz with the callsign XV5HH seems
to be a pirate as W9JT (whom he gives as his QSL manager )
has no knowledge of him.

VK4UC reports that Heard Island, VKOHM, will be
active until 6 April. The French operator’s name is Gerard
and his QSL manager is F2MO. Operating frequencies and
times are 14,200kHz ssb 1300-1500gmt and 14,120kHz, 1600-
1900gmt. During both periods he will also occasionally be on
14,040kHz CW,

Rumour has it that on the departure of the British presence
from the Trucial States each will become a separate entity
for the purposes of DXCC. This may result in the addition
of up to seven new countries to the countries list. Wesr Coasr
DX Bulletin says that Tom, MP4BHH, is interested in opera-
ting from them if the opportunity arises. He is also con-
sidering a visit to the Kamaran Is (VS9K) but is leaving the
area in August for the USA.

SZAFB has been in Uganda since early January and is
now 5X5FB. He seems to have a preference for 21MHz ssb
operation but has been heard on 14MHz as well. Also in
Uganda is 5X5SS, who was previously 5Z4SS and who hopes
to be on the air on several bands cw in the near future. He
has no ssb equipment as he left it in the UK after a spell of
G388 activity last year.

FR7ZU/Glorieuse Is QSL cards have been received via
F8LX. Those who have had no success with the direct
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La]

This very neat receiving set-up belongs to BRS2098, Bob

Scase of Leatherhead. Received signals can be examined on

the oscilloscope on top of the left HRO. The QSLs are over
30 years old but Bob is still as active as ever

approach might well direct an enquiry to Yves Naintre,
20 Rue C Alby, 92 Chaville, France.

LU2DLE/MM is said to be the callsign of the research
vessel Robert Concad belonging to the Lamont Geological
Qbservatory, According o VEIAST the ship will be working
in the vicinity of Bouvet Is for about one month.

FOYO, Bob, is now in Dahomey and has the callsign
TYIABE. There are three new operators at FB8XX—
Georges, Roger and Pierre, and the station now has a
Trio 510. The three operators being relieved will be there
until March. QSLs should continue to be sent via F2MO.
FHBCG has been reported active again on 28MHz, and
FHBCY (formerly FP8CY) has been logged on 14MHz ssb.

JDIABH on Ogasawara Is is looking for European
contacts between 0800 and 0830 in the area between 21,040
and 21,060kHz. He has a two-element quad for this band
and a ground-plane for TMHz, and activity should continue
until he leaves the island in April. JDIADO now has a
three-element tri-band beam 300t high and frequents 14MHz
between 0300 and 0400 and also between 0700 and 0900,
He goes on 7TMHz between 1000 and 1500, and 28MHz
from 2100 to 2300.

Those still awaiting QSLs for contacts with the stations
which used special callsigns from Surinam during the 1970
World Telecommunication Day celebrations may like to
know the normal calls of the stations which used the ITU
suffixes. They are as follows: PZIITU — PZIAC; PZ2ITU
= PZIAK:; PZ3ITU = PZIAP; PZAITU = PZIAV;
PZ5ITU = PZIBH; PZ6ITU = PZIBK; PZ7ITU -
PZICM; PZBITU = PZICK: PZ9ITU PZICU, and
PZOITU = PZIDF.

Belgian operators with the Red Cross organization in
E. Pakistan will use the special calisign OR4CR/AP after
|| February. Activity is expected to continue for about two
months and QSLs should be sent via ONSKL,

Bob, VEIEWY, has completed trips to Antigua. Mont-
serrat, Dominica and St Vincent, and now has the callsign
VP2LY from St Lucia. He expects to be there for one year.

The Arabian Net (mentioned in last month’s MOTA) is
reported to have been in operation at 0830 on 21,300kHz
as well as at the times given on 14MHz BV2A may soon be
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on ssb thanks to the arrival of suitable equipment from
Hong Kong. It is thought that INDXA may have been
mvolved in this effort to bring Taiwan on the air again on
ssh.

ZK2AG is said to sked his QSL manager, ZLANH, al
0600 on 14,300kHz. Likewise ZL4OL/A. keeps in touch with
ZL2GX at 0630 on Mondays at 14,120kHz. Tactful calls
after the completion of these business sessions may pay off!
Another QSL manager sked is that between ZP9AC and
DJ4NI on 21,250kHz at 1700 on Thursdays.

The recent Laccadive Is expedition, VUSKY, is said to
have made over 13,000 contacts on all bands 3-5 to 28MHz.

WAIARF/KS4 is active again and will be on Swan Is
for several months. CR8AG and CRS8AI are also being
heard once more, the former on 26MHz and the latter on
21MHz. 9C9DX, who used the special Iranian prefix last
year, will do so again in the WPX contest in April.

Eighty-metre dx

Exceptional openings into the FFar East and western USA
(via the long path) have been recorded during January. A
group of European dxers, including GW3AX, G6LX,
LASKG,S MSBLA,S M5SSB and SM3BIU, have managed
to work or hear the following stations between 1400 and
1600: K6AHV, W6CN, W6CXF, W6EJ), WB6KGG,
WOKGK, K6NH, K6SEN, W6TSQ, W6VSS, W7PHO,
WI7RM, WITYTN, VETZU, DUIFH, KH6GS, ST2SA,
VS6DO, VU2REG, VK6XX, MPATAA, UWIAF, YBOAAO,
3BS8CR, 9K2AL and 9M6BB. It has been established that the
Scandinavian stations hear the dx signals about one hour
before G6LX, who in turn hears them approximately half
an hour before GW3AX. Propagation also seems lo be
better on the hf end of the band. A most unusual opening
was recorded one day when VEIIE was worked at 1240!
Many New Zealand stations have been in evidence around
1800, and other choice items reported on ssb include
KW6AAS (2030), KLTIDTH/KG6 and ZSIMH (2115).
VUSKYV was worked on cw at 2130, and a number of
Japanese stations (including JH1JPS and JA2CQO) appeared
at various times between 1900 and 2300. At least one
exceptional morning opening into the western USA ook
place on 12 January when W7RM, K6AHV and WAGZZK
were peaking at S9. Other early morning loggings include
HISSAYV, HK6BOK, LUTAAC, WASKPL/HRI1, VP2ZAA,
VP7NS, XEs and YVs.

It might be pointed out perhaps that international fre-
quency allocations on 3:5MHz result in some countries
being restricted to quite small segments—eg Indian amateurs
may only use 3,890 to 3,800kHz and Australians 3,500 to
3,700kHz. The Region 111 allocation is from 3,500 to 3,900
kHz and Region I 3,500 to 3,800kHz, although there would
seem to be some individual national variations within these
bands. Phone stations in the USSR seem to favour that
part of the band between 3,600 and 3,650kHz. ltalians are
believed to have 3,613 to 3,627kHz for cw, 3,618—3,623kHz
for rity, and 3,467—3,667kHz for telephony (although they
have recently been heard at the top end of the band).
G3IHVA. reports that a dx net is run on 3,665kHz by [IRC
at 2100 every Friday.

“Wanted” countries

In a poll conducted by Geofl’ Watts in DX News Sheer last
summer the most wanted DXCC country proved to be
Clipperton Is (FO8). Research shows that there has been no
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Tor Lover, JXBIL, operated from Jan Mayen Is last winter but
is now located on Bear Is. He uses a Sommerkamp line and
linear

activity from there since the FOSAT expedition by the San
Diego DX Club in 1958, Second and third places were
occupied by Laccadive Is and Albania—two areas which
have been activated recently and will have lost their scarcity.
Fourth on the list was Bouvet Is which has only oncebeen
the site of an amateur station when W4BPD operated from
there as LH4C in 1963. Other countries (in order of demand)
included Maria Theresa (only activity recorded being by
WIWNV/FOSM in 1966), Cambodia (WIWNV/XU in
1964), South Sandwich Is (VPSHF/VP8 in 1964), China
(BY4SK worked western stations in 1965), Spratly Is
(1S9WNYV in 1965), Iraq (YI2ZWS in 1963), Tibet (AC4H by
W4BPD in 1965), Kuwait/Saudi Arabia Neutral Zone
(HZ3TYQ/SZS in 1965), San Felix (CEOXA in 1965),
Tokelau Is (WIWNV/ZMT7 in 1965), Minerva Reef (IM4A
in 1966), and the Iraq/Saudi Arabia Neutral Zone (HZ3TYQ/
8Z4 in 1965). There seems to have been no station on from
Bhutan since 1965, [rom Bajo Neuvo since 1966, from Guinea
since 1967, from Burma since 1965, from Juan Fernandez
since 1967, and from Wallis Is since late 1968.

Awards

The Helvetia 22 Award

USKA Awards Manager, HBO9RK, PO Box 384, 1701
Fribourg, Switzerland.

For submitting QSLs from each of Switzerland’s 22
cantons (phone, cw or mixed) plus a list and adequate return
postage. Your scribe offers no apologies for reminding
readers that this is a very attractive award and that the rarer
cantons are frequently activated during the Helvetia 22
Contest (see Contests).

The SP Powiat Award

PZK Awards Manager, PO Box 320, Warszawa 1, Poland.
For contacts with at least 100 powiats since 1 January

1946, with stickers at 200, 300, 400 and all powiats stages.
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A certified list plus seven 1rcs should be submitted and
applications may also be made by those working the required
number of powiats during the SP DX Contest in which case
QSLs are not needed but an SPPA application form should be
completed.

The Polska Award
PZK (see above).

For working stations in each of the 17 Polish provinces
since | January 1946. Apply with seven Ircs as for the
SPPA. Contest QSOs may also be used lor this certificate.

The Diploma Arturo Ferrarin
ARI Vicenza Section, 11BBZ, PO Box 52—36016 Thiene,
Italy.

To commemorate the 50th anniversary of the first Rome-
Tokyo flight this award is for two contacts (between |
January 1970 and 31 December 1971), one with a station in
Vicenza province and the other with a “Jolly™ station (?)
in Thiene. Alternatively two “Jolly” stations (Ils BBZ,
MEK, PAT, REH and ZCH) may be worked. QSLs and six
ircs should be sent to the address above.

Contests

The Helvetia 22 Contest

1500 13 March to 1700 [4 March (Phone and cw are one
contest).

All bands 1-8 to 28MHz. Contacts with Swiss stations
count three points, each station may only be worked once
per band—either on phone or cw. Participants exchange
RS/T plus serial number of QSO (starting from 001) and
Swiss stations also indicate their canton with a two-letter
suffix. The final score is total QSO points multiplied by the
number of cantons worked on each band added together
(maximum 22 = 6 = 132). Certificates will be awarded to top
scorers in each country, Separate log sheets should be used
for each band and should indicate cach new canton as
worked. A summary sheet should show scoring and other
information and name and address in capital letters together
with a declaration that all rules and regulations have been
observed. Entries should be posted within 30 days to: TM,
USKA, HB9AAA, PO Box 17, 2500 Bienne 4, Switzerland.
Canton abbreviations are as follows: AG, AR, BE, BS, FR,
GE, GL, GR, LU, NE, NW, SG, SH, SO, 8Z, TG, TI, UR,
VD, VS, ZG and ZH.

The WPX SSB Contest
0000 27 March to 2400 28 March.

All bands 1:8 to 28MHz ssb only. Exchange report plus
serial number of QSO (starting from001). Contacts with one’s
own continent count one point, with other continents three
points. QSOs with one’s own country only count as a multi-
plier and not for QSO points, and contacts on 1-8, 3-5, and
7MHz count double. Final score is total QSO points multi-
plied by the total number of different prefixes worked (each
counts once only). There are single-operator (single- or
multi-band) and multi-operator (single- or multi-trans-
mitter) categories, and multi-transmitter entrants should note
that they may only radiate one signal at a time on any band.
Single-operator entrants may only operate for 36 of the 48
hours and may take their break in up to five instalments
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which must be clearly indicated in their logs. Multi-trans-
milter stations should use separate serial numbers on each
band. Stations may be worked on each band for credit.
Separate log sheets should be used for each band and be
similar to those used for the CQ WW DX Contest (40 QSOs
per sheet). Summary sheets are available from G3FKM (but
not log forms or printed rules). Entries should be posted
before 15 May to: CQ WPX SSB Contest Committee, 14
Vanderventer Avenue, Port Washington, LI, NY, 11050,
LISA.

BARTG Spring RTTY Contest
0200 13 March to 0200 15 March.

From 3-5 to 28MHz rity only. Stations may be worked
once per band and messages should consist of time (gmt),
message number, and RST. QSOs with one’s own country
count two points, with other countries 10 points, and a
bonus of 200 points is gained for each country worked
(including own). Countries may be worked on each band for
credit, and the DXCC list (less KH6 and KL7) used. Scoring
is (@) QSO points times countries worked and (b) country
points times number of continents worked (maximum six),
and the total of these two figures is the final score. Submit
logs by 22 May to: BARTG Contest Manager, 89 Linden
Gardens, Enfield, Middlesex. Listeners may enter. Note that
only 36 hours operating is permitted and breaks (of not less
than two hours) must be shown in the log. Use separate
log for each band.

Canada CHC Chapter 100 Annual QSO Party
2359 12 March to 0600 15 March.

Open to all. Full information from VEG6APN, c/o 12021
67th Street, Edmonton, Alberta, Canada, or from VEIAJJ,
RR3 Armedele, Halifax Co, NS, Canada. (Please enclose sae
and postage).

The SP DX Contest
1500 3 April to 2400 4 April (cw only).

All bands 3-5 to 28MHz. Single-operator (single- or
multi-band) and multi-operator multi-band entries are
permitted. Participants exchange RST plusserial QSO number
(starting from 001) and Polish stations will send RST plustwo
letters indicating their powiat. QSOs count three points and
stations may be worked once per band, the multiplier is the
number of powials worked (each counts once only). Separate
logs should be submitted for each band and the usual
summary sheet with declaration that rules and regulations
have been observed should be provided. They should be
posted before 1 May to: Contest Manager of PZK, PO Box
320, Warszawa 1, Poland. A separate list of powiats worked,
with the log, would be appreciated.

In the 1970 event UK scores were as follows:

G3ESF (All band) 34,080 points
G3INW (All band) 7,134 points
G3WJS (14 MHz) 6,888 points
G30CA (14 MHz) 675 points
G3VHL (3-5MHz) 3,774 points
G3ITXF (3-5MHz) 867 points

Although not mentioned in the rules received from PZK
it would appear that listeners may also enter this contest.
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Jussi Hartikainen, OH70Q, has the distinction of being the
youngest licence holder in Europe—he received his novice
licence when just over 12 years old (see News from overseas)

Many thanks to all those who supplied information used
in compiling this column and especially to the following for
items obtained from their publications: DX’press (PA0TO),
DX News Sheet (Geoff Warts), the DX’ers Magazine
(W4BPD), Long Skip (VE3DID), and the West Coast Dx
Bulletin (WA6AUD). Please send all items for April issue
to reach G3FKM no later than 15 March, for May issue by
12 April, and for June issue by 12 May.

QTH Corner.
AZCAK Box 23 Gaberones, Bolswana.
CT2BB via WAJNRV, T.Nickie, RFD 2—Box 283, Camden, Del, 19334, USA,
EP2YL via K3ZZS, Roselyn Frisbie, W. Oak 51, Rahns, Pa, 10426, USA.
FGITD vin WBSABN,1745 Oakstone Drive. Rochester, Mich, 48063, USA.
FMTWN {new) via K2ZKGB, Larry Cohen, Box 73, Coram, NY, 11727, USA.
FRIAF Michel Piollet, BP 207, St Denis, Reunion Is.
FRTAG Francolse Pepin, BP 819 St Denis, Reunion Is.
FRTAH Claude Nerac, BP 819, StDeénis, Reunlon s,
FRTAI Boxd, Clolilde, Reunion Is.
HLSWI vin WEHTH, W. E. Boykin, 38237 N. 17181 51, E. Palmdala, Calif, USA,
WASKPL/HR1 c/o Amerlcan Embassy, Tegueigalpa, Honduras,
HS1ADX via WAVFP, 4741 Playfield St, Annandalo, Va, 22003, USA.
HS4ABL via K4TZU, 5637 Walton St, Pensacola, Fla, USA.
IROWX via WA2DWE, 120 Esplanade Drive, Rochester, NY, USA.
KGIDS via VE3BYN, 449 Dovewood Drive, Niagara Falls, Onl, Canada.
KGESY Box 208, Capilol Hill, Saipan, Mariana Is. 96950,
KViGK via W2HYO, 12 Jordan Drive, Greal Neck, NY, 11021, USA.
PISWW cia WeIGW, Wayne Warden Jr, RFD 3, Bloomington, Ind, USA,
SvViwoo via W3MNE, 1104 Agnew Drive, Rockville, Md, 20851, USA.,
TAIGE via VE3MR, 161 Old Forest Hill Rd, Toronto 10, Ont, Canada.
TYIABE R. Saleur, Box 29, Porto Novo, Dahomey.
VPZAAC via W A9 1, Gr lle, SC, 20607, USA.
VPIZAAP Fred Perkins, RCA Antigua AS, Box 4187, Palrick AFB, Fla, 32925,
USA,
VPZMM via WIURM, Dominic Bruno, 65 Garden St, Torrinaton, Conn, USA.
VUSKY PO Box 3031, New Delhi, India.
YBI1AK Box 283, Bandung, Indonesia.
YBSAAQ via W5SADZ, 2030 Quenby Rd, Houston §, Texas.
YBTAAH Box 2032, Djakarta, Indonesin,
YBOAAN vin K7DVK, 9999 S.E. French Acres Drive, Porlland, Ore, 97266, USA.
YBOAAO (new) via DJORR, Barthelstr, 83, 5 Koeln-Ehrenleld,W. Germany,
SHIMT via LAOPF, Kokkerudaasen 22, Hovik, Morway,
SUTAR vla F6ACT, 33 Rte de Versailles, 78 La Colle Snint-Cloud, France.
SUTAW via VE2DCY, 8900 Lacordaire, St Leonard de Port Maurice. Que,
Canada.
9G1CO via GIWEQ, 32 Barn Hill Gardens, Marlow, Bucks.
ex-9GIGT Ron Hockey, *'Rosaburn'', Garelochhead, Dunbartonshire.

RSGEB QSL Bureau, G2MI, Bromley, Kent, BRZT NH.
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Profix Country Zone
A2 Botswana 1]
*ACH 2,8,

o Bhutan 4
*AC3 Sikkim a“@
*ACH Tibet 42,43

AP East Pakistan 4
AP Wes! Pakistan a
BV Talwan a4
BY Chinese P. R. 3, 42,
43, 44
c Nauru s 685
ci Andorra a2
CE1, 2,3
45 Chile 14
CE6, 7.8 Chile 18
CESA Chile (Antarctica) 3
CE0A Easter Is 63
CEOX San Felix Is "
CEo” Juan Farnandez Is "
CM, CO Cuba "
N Moracco a7
CP1,8,9 Bolivia 2
CP2, 3,
4,5,6,7 Bolivia "
CRS Portuguese Guinea 46
CRi Cape Verde is 46
CRS Sro Thome &
Principe 47
CR6 Angola 52
CR7 Mozamblque 63
CRa Timor 54
CRo Macao a4
cTi Portugal a7
CcT2 Azores |s 36
cTa Madeira Is 35
cX Uruguay 14
DeC, DI,
Dy, DK,
oL F. R. of Germany 28
DM East Germany 28
DU, DX  Philippines 50
EA Spain n
EAB Balearic Is 37
EAS Canary Is 36
EAS Rio de Oro 46
EAS Spanish Morocco an
3c R. ol Equatarial
Guinea 4
El R. of lreland 27
EL, 5L Liberia 46
EP,EQ  lran 40
ET. SE.
9F Ethiopla 48
F France 27
FBaW Crozet Is -]
FBax Kerguelen Is [
FBaY Terra Adelie 70
FBSZ Amsterdam &
St Faul Is ]
FC Corsica 28
FG Guadeloupe Is "
FH8 Comoro Is 53
FKB New Caledonia 56
FL8 French Somaliland 48
FMm Martinique "
FO8 Choeslerfleld Is 56
FOB Clipperton Is 10
FOB Gambler Is 63
FOB Loyalty |s 56
FOB Marquesns ls 63
FO8 63
FOB ty (5]
FO8 Tubual Is 63
FP8, FP0 51, Pierre ¢l Miquelon 09
FR7 Europa Is 53
FRT Glorioso Is 53
FR7 Junn de Nova Is 53
FR7 Reunion is 53
FRT Tromelin Is 53
F37 St. Martin "
Fwa Wallis & Fortuna Is 62
FY7 French Guiana 12
G.GB  England 27
GC Guernsey & Dep. b1
GC Jersey Is 21
GD Isle of Man 2
]} Northern Ireland 27
GM Scolland 27
*These are notin d

TUSSR also uses UV, UW, and 4J
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HL, HM

MP4T

ITU ZONE LIST

Country

Wales
Hungary
Swilzerland
Liechtenstein
Ecuador
Galapagos Is
Haitl
Dominican Republic
Colombia
Bajo Nuevo
Maipelo Is
San Andres &
Providencia
Serrana Bank
Korea
R. of Panama
Honduras
Thailand
El Saivador
Vatican City
Saudl Arabia
Italy
Sardinla
Sicily

Jopar
Marcus Is
Bonln & Volcano Is
Mongelia
Bear Is
Svalbard
Jan Mayen Is
Jordan
(see W)
Japan
Baker & Howland is
Canlon, Enderbury &
Amer. Phoenix Is
Navassa s
Vostok Station
Byrd Long Wire
Byid Station
Hallett Station
Brockton Station
Byrd Noise Facility
South Pole
Palmer Station
McMurdo Station
Williams Fiald
Eastern Caroline Is
Western Caroline is
Guantanamo
Naval Sin.
Guam
Saipan
Tinian
Hawali
Kure Is
Johnston Is
Alaska
Midway Is
Puerto Rico
Palmyra |s
Jarvis Is
Ryukyu Is
Swan Iz
Serrana Bank
American Samoa
US Virgin Is
Wake Is
Marshall is
Panama Canal Zone
Norway
Antarclica

Argentina

Argentina
Antarctica
Luzembourg
Bulgaria
Bahrain Is
Das Is

Masira Is
Muscat & Oman
Qatar

Abu Dhabi

Zone
k4

Drdzgadnng

67, 69

2888 BERRUIE

with ITU Rules and are subject to change
18razil also uses PQ, PR, PS, PT, PU & PX

Profix

MP4T
MPaT
MP4T
MP4T
MPAT

Country

Alman

Dubal

Fulairah

Ras Al Khaima
Sharjah

Umm Al Qawain
Peru

Lebanon
Austria
Finland
Aaland Is
Market Reel

Czechoslovakla
Belgium
Antarclica
Greenland
Faeroe In
Denmark

Netherlands
Curacao
Aruba
Bonaire

St. Eustatius
Sab,

aba
Sint Maartin

Brazll
Brazil
Fernando da Noronha
St Peler &

Paul Rocks
Trinldade
Martim Vaz. ls
Sutinam

Sweden

Poland

Sudan

Egypt (UL
Greece

Crele
Dodecanese Is
Turkey

leeland
Guatemaln
Costa Rica
Cocos Is
Cameraon
Central Africa R,
Congo Republic
Gabon

Tchaa

Ivory Coast
Dahomey

Mali

Mirny Station
Franz Josef Land

European USSR

European USSR
European USSR
Kallningradsk

European USSR
European USSR

European USSR
Aslatic USSR

Aalatic USSR
Asiatic USSR
Aslatic USSR

Aslatle USSR

N
-]
2
-

ExaBEsp8B88e

FESALLRBAS YR EBEEY
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VS§80,
MP4M

Country

Asialic USSR
Asialic USSR

Asialic USSR

Asialic USSR
Asialic USSR
Aslatic USSR
Ukraine

Ukraine
White Russian S5R
Azerbaijan
Georgia
Armenia
Turkamen
Uzbekh
Tadzhik
Kazakh
Kirghiz
Karelo-Finnish
Reglon
Moldavia
Lithuania
Latvia
Estonla
Canada
Canada
Canada
Canada
Canada
Canada

Australia
Lord Howe s
Auslralia
Wiilis Is
Australia
Christmas Is
Cocos-Keeling Is
New Guinea
Norfolk s
Papua
Heard Is
Mawson Base
McQuarie Is
Wilkes Base
Newloundland &
Labrador
British Honduras
Anglivla, Antigua &
Barbuda
Dominica
Grenada &
Dependencies
Sl. Kitls & Nevis
St. Lucia
Monteerral
Sl. Vincenl & Dep.
Brltish Virgin Is
Turks & Caicos |s
Bahama ls
Falkland Is
Graham Land
South Georgla Is
South Orkney Is
Soulh Sandwich Is
South Shetland Is
Barmuda Is
Chagos Is
Aldabra Is
Desroches Is
Farquharis
Seychelles Is
British Phoenixz Is
Gilbert, Ellis, Ocean
Fiji Is
Fanning & Christmas
Solomaon Is
Tonga ls
Pitcaim is
Brunei
Hong Kong

Maldive Is

Masira Is

»
BUEBBEERBE BRBER B §2

02, 03, 04, 75
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Prefix Country Zone Prefix Country Zone Prafix Country Zone Prefix Country Zone
vu Andaman & B2 Gibraltar ar aBa Rodrigues Is 53 0 Socotra Is 48
Nicobar Is 49 ZC4,584 Cyprus 39 ave Tunisia 37 P8 Lesotho 57
vu India 4 Z03 The Gambia 46 AW, XY Vietnam 49 1Q1 Malawi 53
vu Laccadive Is a1 ZD5s Swaziland 57 ax R. of Guinea 46 ™ Algeria a7
W, K1, D7 St Helena Is 86 ay Bouvet Is 67 TZ.HZ Saudi Arabia 39
2,3,4,8, 208 Ascension Is 66 az, sp Poland 28 8dJ Anlarctica (Japan) 67
] usa 08 ZDe Tristan da Cunha & 4A XE 8P Barbados "
W K5, 0 USA 07 Gough Is 66 XF Mexico 10 80, VSIM Maldive Is 41
W, K6, 7T USA 06 ZE Rhodesia 83 4d, 4K, R Guyana 12
XE, XF, R Cayman Is " aL (sen UA) azZ4 Saudl Arablalitag
1A Mexleo 10 ZK1 Cook s 63 4M, YV Venezuela 12 Neutral Zone
KFd Revilla Gigedo Is 10 ZK1 Manihiki Is 63 4UNITU  UN Geneva 28 BZ5, OK3 Saudi Arabla/Kuwait
XP, OX  Greenland 05 ZK2 Niug I 63 aw Yemon a8 Neutral Zone 39
xT Voltaic R. 46 L Auckland & 4%, 4Z Israel as 94 San Marino 28
xXu Cambodia 49 Campbell is 50 5A Libya 38 aG1 Ghana 46
XV, AW Vielnam 49 ZL Chatham Is 60 584, ZC4 Cyprus an aH1 Malta 28
xwe Laos 49 L Kermadec Is 0 §H3 Tanzania 53 9 Zambia 53
XZ Burma 49 L New Zealand &0 5H3 Zanzibar 53 9K2 Kuwait a9
YA Alghanistan 40 ZL5 Antarclica n 5L, EL Liberia 46 9K3, BZ5 Kuwait/Saud) Arabia
¥8, YC, ZM7 Tokelau Is 62 SN2 Nigeria 45 Neutral Zone n
YD, BF Indonesia 54 rd Paraguay 1" SRE Malapasy R. 53 s Sierra Leone 46
¥i rag 3 251,2.4, 5T Mauritania a6 aM2, 4 West Malaysia 54
YJ, FUB  New Hebridesis 56 5.6 South Africa 57 sU7 R. of Nigar 46 M6, 8 East Malaysia 54
YK Syria 39 Zs53 Southwest Alrica 57 5v Togo 46 N1 Nepal 42
¥N, ¥YNO Nicaragua 1 ™ Minerva Reel 63 SwWi1 Western Samoa 62 905 R. of Congo 52
Yo Romania 28 13 Sprally Is 50 5X5 Uganda 48 gus Burundi 52
¥S, HU  El Salvador 1 3A Monaco 27 S5Z4 Kenya 48 a1 Singapare 54
Yu Yugoslavia 28 38, 3C (soe VE/VO) *601,2,6  Somall Republic 48 x5 Rwanda 52
YV, aM Venezuala 12 3B6 Agalega Is 53 GWE Senogal 46 aY4 Trinidad 1"
Yvo Ayos Is 3] 3BT Si. Brandon Is 53 6Y5 Jamalca 1 - Blonheim Reel 53
Za Albania 28 3B8 Mauritius 53 10 R. ol South Yemen 30 - Geyser Reel 53
*These callsigns are not in accordance with ITU Rules and are subject 1o change
tBrazil also uses PQ, FR. PS, PT, PU & PX
JUSSR also uses UV, UW and 44
ﬁ 2 s bl ) a L . il .8 s 1 4
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SOCIETY
AFFAIRS

A brief report of the Council meeting held at
Society HQ on 14 January 1971,

Present: Mr F, C. Ward (President, in the Chair), Dr E. J. Allaway,
Messrs B. D. A. Armstrong, R. J. Hughes, E. G. Ingram, G. R. Jessop,
W. F. McGonigle, A. C, Morris, L. E. Newnham, C. H. Parsons, Dr
J. A, Saxton, Messrs W, A, Scarr, A. W. Smith, R. F. Slevens, G, M,
C. Stone (members of Council), D. A, Findlay, general manager, and
J. O, Brown.

An apology for absence was received from Mr A.W. Hutchinson,
editor,

Welcome to new members

The President welcomed the new members to Council, Mr W, F.
McGonigle, GI3GXP, representing Zone F, and Mr A, W. Smith,
GM3AEL, representing Zone G.

Appointments
It was resolved:

(i) that Mr R. J. Hughes, GaGVV, be appointed Executive Vice-
President for 1971;

(ii) that Mr John Bazley, G3HCT, be appointed to serve as
Council member for Zone B in place of Mr F 8 Wa.rd who
relinquished the office on as 1g the p

(iii) that Mr J. R, Pelty, G4JW, be appointed member fOl‘ Zone A
to fill the casual vacancy that had arisen.

Membership and affiliation
It was resolved:
(i) to elect 115 corporate members and 42 associate members;
(ii) to grant corporate membership to 12 associates;
(iii) to waive the subscriptions of seven members on the grounds
of blindness or other disability;
(iv) to grant lite membership to one member;
(v) to reduce the subscriptions of six members.

Constitution of committees
Council resolved to invite the following members to serve for 1971
on the committees indicated:

Education Commillee

Council members: Messrs R. J. Hughes and L. E. Newnham.
Other members: Messrs G. L. Benbow, D, M, Pratt, J, W. Swin-
nerton and R, Wallwork,

Exhibition Commiltee

Council member: Mr L, E, Newnham.

Other members: Messrs W. R. Andrews, P. Balestrini, D. C.
French, G. W. Norris, P. A, Thorogood and M. G. Wallace.

Finance & Staff Commiilee

Council members: Dr J. A, Saxton, Messrs B. D. A, Armstrong,
R. J. Hughes, A. C. Morris, L. E. Newnham, W. A. Scarr and
R. F. Stevens.

Other members: Messrs J. O. Brown and J, W. Swinnerton.

HF Conlests Commiltee

Council members: Dr E. J. Allaway and Mr J. Bazley.

Other members: Messrs D. Andrews, R. L. Glaisher, J. C. Graham,
M. Harrington, G, T. Peck (corresponding mem} er, df events),
R. Polley, D. Thom and R. G. B. Vaughan.

MPT Liaison Commitiee
Council members: Dr E. J. Allaway, Messrs R. J. Hughes, G.
Jessop, L, E. Newnham and R. F. Stevens.
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Membership & Representalion Commillee
Council members: Messrs J. Bazley, R. J. Hughes, E. G. Ingram,
A.W. Smith, C. H. Parsons, J. Petty and W. F. McGonigle.

Mobile Commillee

Council member: Mr J. Petty.

Other members: Messrs M. E. Livermore. M. A. C. MacBrayne,
W. J. McClintock, N. O. Miller, J. G. H. Pearce and G. E. Slimville.

Raynel Commitlee

Council members: Messrs L. E. Newnham and E.W. Yeomanson,
Other members: Messrs P, Balestrini, E. R. L. Bassett, R. Fergu-
son, Dr A. C. Gee, Messrs A. F. Hunter, S. W, Law, R. A.
Ledgerton, T. |. Lundegarde and S. J. Scarborough.

Scienlific Sludies Commitlee

Council members: Messrs R. F. Stevens and G. M. C. Stone.
Other members: Messrs R, Flavell, R. A. Ham, M. Harrison®,
D. Hayter, A. Law®, G. Mills®, C. E. Newton. A. Oliphant* and A.
Taylor. (* corresponding members).

Technical Committee

Council members: Messrs B. D, A. Armstrong, G. R. Jessop and
R. F. Stevens.

Other members: Messrs W, H. Allen, R. Baker, D. N. Corfield
(corresponding member), G. C. Fox, J. P. Hawker, T. L. Herdman,
P. Horwood, J. W. Mathews, H. W. Rees and D. M. Thomas
(corresponding member).

VHF Commiltee

Council member: Mr G. M. C. Stone.

Other members: Messrs W. H. Allen, P. Balestrini, Dr D. Evans,
F. E. A. Green, D. Hayter, J. H. Hum, A. Mynett and M. Wallace,
VHF Contests Commillee

Council members: Messrs B, D. A. Armstrong and G. M. C.
Stone.

Other members: Messrs J. Butcher, 5. Harden, W. J. McClintock,
C. Sharpe, R. Whitbread and |, F. White.

IARU Working Group

Council members: Messrs R. J. Hughes, E. G. Ingram, L. E.
Newnham, R. F. Stevens, G. M. C. Stone and E. W. Yeomanson,
Other member: Mr J. C. Graham.

TVI Committee
Mr Stevens commented thatat present tvi matters were dealt with
by MPT Liaison Committee. He felt that this was not a satisfactory
arrangement and suggested that tvi matters should be dealt with
by a committee formed for that purpose.

It was proposed, therefore, that there should be a separate TVI
Committee, and that Mr Swinnerton be asked to organize it. Mr
D. Thomas was invited to serve on the TVI Committee.

Managers for 1971
It was resolved that the following managers be appointed for 1971;
QSL Bureau Manager—Mr A. O. Milne, GZMI;
Recorded Lecture Library Curator—Mr A, O. Milne, G2ZMI;
VHF Manager—Mr G, M, C, Stone, G3FZL;
Certificates Manager (HF)—Mr C, R, Emary, G5GH;
Certificates Manager (VHF)—Mr J. H. Hum, G5UM;
Slow Morse Practice Transmissions Organizer—Mr M. A. C.
MacBrayne, G3KGU;
Intruder Watch Organizer—Mr C. J, Thomas, G3PSM.
It was also resolved that Mr P, J. E. Carey, G3UXH, be invited
to act as Honorary Trophles Manager to the Society for 1971,

Representation—external bodies

The appointment to external bodies of the following members was

confirmed by Council:

Mr R. F. Stevens—CCIR UK General Purposes Committee;

Mr R. F. Stevens—BSI| Tele 24/1 and 25/2;

Mr L. E. Newnham—Frequency Advisory Committee;

Messrs R. J. Hughes, L. E. Newnham and W. A, Scarr—City and
Guilds Radio Amateurs' Examination Advisory Board.

It was agreed that Mr R. G. Flavell should be invited to represent

the Society on UK CCIR Study Group 5.

Dates of Council meetings for 1971
The dates for Council meetings for 1971 were agreed as follows:

Monday 8 February Friday 6 August
Friday 5 March Tuesday 7 September
Monday 5 April Tuesday 5 October
Monday 3 May Monday 8 November
Monday 7 June Thursday 2 December
Wednesday 7 July

It was also agreed that the Annual General Meeting should be
held on Friday 3 December.
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(Due to the postal strike the dates of the February and March
mec;ungs were subsequently amended to 15th and 12th respec-
tively).

Regional Meetings
Council agreed to Mr W. A. Scarr's request for authority to hold
aRegion 9 ORM at Weston-super-Mare on 19 September 1971,

It was reported that the Region 12 ORM, originally to be held on
9 October 1971, was now to be held on 23 October 1971.

Secretary
Council approved the appointment of Mr D, A. Findlay as Secretary
to the Society.

Committee minutes and recommendations
Council approved the minutes of the following committee meetings:
VHF Committee (2.12.70); Membership & Representation Committee
(3.12,70); HF Contests Committee (17.12.70).

Council also approved the following recommendations of the
VHF Committee:

(i) thatthe Arthur Watts Trophy for work on 2,300MHz and above
be awarded to the G5FK Group (GEC Research Centre
Social Club, Radio Section);

(ii) that the Thorogood Trophy for an outstanding contribution
to gléeénaﬁonal vhf should be awarded to Mr John Stace,
G3 i

G3EDD in the Antipodes

During a business visit to Australia and New Zealand towards

the end of 1970, Mr B. Armstrong, G3EDD, 1970 Executive Vice-

President of RSGB, was able to meet several radio amateurs

in both countries. Here he is seen with Michael Owen, VK3IKI
(left) and Les Jenkins, VK3IZBJ (right)

Contests calendar

6-7 March—ARRL DX Conlest (phone)

6—;!' Ma;ch—MdMSEMHz Fixed Station Contest (Rules in February
ssue

13-14 March—BERU

14 March—WAB HF Phone Contest

20 March—Grafton's Annual Top Band Contest (phone a.m.)

20-21 March—ARRL DX Contest (cw)

i.“lI Mar)ch—1.296MHz Fixed Station Contesl (Rules in February
ssue

27 March—Grafton's Annual Top Band Contest (cw)

27-28 March—WPX SSB Contest

28 March—WAB HF CW Contest

3 April—Grafton’s Annual Top Band Contest (phone ssb)

3-4 April—70MHz Open Contest (Rules In February issue)

3-4 April—70MHz Listeners Contest (Rules in February issue)

4 April—LP 80m (Rules in this Issue)

4 April—WAB LF Phone Contest

11 April—WAB LF CW Contest

1-2 May—144MHz Portable (Rules in this issue)

21-23 May—YL ISSB QSO Party

22-23 May—432MHz Open (Rules in this issue)

5-6 June—NFD (Rules in February issue)

5-7 June—CHC/FHC (phone and cw)

20 June—WAB VHF Phone Contest

20 June—Microwave

27 June—70MHz Portable

3-4 July—Summer 1-8MHz

3-4 July—144MHz Open

3-4 July—144MHz Listeners Contest

10-11 July—HP FD (Rules in this issue)

1B July—432MHz Open

18 July—432MHz Listeners Contest

9 August—144MHz SSB

14-15 August—70MHz CW

4-5 September—VHF NFD (Rules in this issue)

12 September—80m FD

2-3 October—UHF NFD (Rules in this issue)

9 Oct-30 Dec—70MHz Cumulative

9-10 October—21/28MHz

23-24 October—TMHz (cw)

30-31 October—432MHz Fixed

6-7 November—144/432MHz CW

6-7 November—7MHz (phone)

6-8 November—CHC/FHC (phone and cw)

13-14 November—2nd 1-BMHz

5 December—144MHz Fixed
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YOUR OPINION

The Editor

Radio Communication

Sir—In the light of my article ""New Techniques for Amateurs' in
the September 1969issue of Radio Communication, | was particularly
interested to see the article on trapezoid modulation by Dr Gsch-
windt, HABWH, in the January issue. It is particularly interesting to
compare the relative degrees of Improvement of a clipper producing
a trapezoid waveform and that using a sinusoidal waveform.

In the case of the former, Dr Gschwindt claims an improvement of
only 3-4dB and indicates the probability of severe audio distortion
by saying that speech clipping is undesirable at high signal levels.
The distortion is, of course, masked under high noise conditions,
nevertheless it is still there.

In the case of sideband clipping with a sinusoidal output at all
frequencies, a measureable increase of 8-3dB on an integrating
wattmeter is obtained, while an audible improvement of between
10 and 13dB is obtained under high noise conditions and with a
limiting range of 20dB. Thus, where Dr Gschwindt indicates an
effective power increase from 100W to 200-250W, the sinusoidal
systems results in an effective power increase to 1kW at least.
Furthermore, the system is still effective at high signal levels be-
cause of the relative absence of distortion.

It is assumed that the improvement cited by Dr Gschwindt refers
to ordinary amplitude modulated transmitters (A3) since this kind
of transmitter is shown in the block diagram. | notice that it is
claimed that the described limiter can also be used with ssb, al-
though the author cautiously recommends envelope clipping. This
is because an ssh transmitter seriously loses efficiency if modulated
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with square or irregularly shaped waveforms, there can even be a
loss of gain in extreme cases. The inference is that if Dr Gsch-
windt's circuit was used with ssb, there would be a net gain of zero,
and, | note with interest, he recommends envelope clipping and
filtering for ssb use,

However, lhe author does everyone using some form of clipping a
service in pointing out the need for what he calls a high frequency
corrector, or pre-emphasis, to avoid the increase in bass response
usually experienced with limiters. It does not seem to be generally
realized that the voice energy spectrum shows a continuous drop
with increasing frequency, so that for all speech frequencies to be
limited equally a corrector that Is the inverse of the energy spectrum
should be used. Also pointed out is the need for the transmitter
power supplies to be able to supply full power on a continuous
basis because of the increased duty cycle with limited modulation.

Since | wrote my article | have been made aware of a very neat
limiter unit put out by Comdel Inc of Beverly, Mass, USA, and now
becoming available in this country. This unit, which fits between the
micraphone and the audio input, comprises a microphone amplifier,
ssb generator and filter and ssb demodulator in one box. The degree
of limiting is about 20dB and the unit provides all the advantages ofa
built-in sideband limiter while being utilizable with any kind of
transmitter be it a.m., ssb or nbfm, The amount of circuitry involved
is about the same as that described by HABWH.

Yours faithfully
Geofirey M. Ward, G3BOB

The Editor
Radio Communicalion
Sir—I refer to the article in the December 1970 issue of Radio Com-
munication by GBAOD describing a stable vfo. The author has
measured at —76dB at +400kHz. This is effectively a single side-
band with carrier and can be resolved into a pair of fm sidebands
plus a pair of a.m. sidebands, both at +400kHz and both —6dB
down on the resultant single sideband. Limiting in the frequency
multiplier will remove the a.m. pair but the fm pair will be increased
by the frequency multiplication factor of 18 times (25dB) or 54 times
(35dB). Thus the final output will have =400kHz sidebands at
—T76,—6 and -+25 = —57dB on 435MHz or —71,—6 and +35= —47dB
at 1,296MHz. This seems at least potentially serious as other con-
structors making the device may drive the mixer harder to get more
output. It is thought that a warning of the effect of multiplication
on spurii may be worthwhile.
Yours faithfully,
B. Priestley, G3JGO

The Editor

Radio Communicalion

Sir—There is in existence in this country an "Air Training Corps
Point-to-Point Network", licensed by the MPT and authorized by
the Air Ministry for purposes of inter-squadron working in Great
Britain, in order to train cadets in the correct procedures for cw and
a.m. phone operation. In nearly all cases the officers and instructors
are themselves licensed amateurs who are passing on their experi-
ence to the future amateur generation.

The network is divided into three groups, and callsigns consist of
two letters one figure one letter two figures (eg the callsign of my
sguadron is VQ5X37). Nine spot frequencies between 3-2 and
56MHz are allocated for our use, four of these falling within the
80m shared band.

For years we instructors have tried to avoid using the 80m band
for our communication so as not to upset our fellow amateurs.
However, this year with the bands going dx'y early in the evening we
have been forced to abandon our higher frequencies and comedown
to 80m. We are not allowed to divulge our QTH or Squadron Number
on the air, and we refer to the varlous channels as A1-2-3 etc. The
exchanges are very simllar to those of amateurs and we get a fair
amount of pirate trouble which we avoid by using this security.
Recently, while working a squadron in Staffordshire, an amateur
station, whose call | will not repeat for obvious reasons, came on the
air on our frequency and said ''Get off the air you bloody pirates—
get a proper callsign and get out of our band". Despite my assur-
ances that we were licensed, he persisted in this attitude till even-
tually for the sake of the young cadets | decided to go to another
channel. This amateur by his action and language was seriously
jeopardizing his licence since, even if we were pirates, his licence
strictly forbids contact with anyone other than amateurs,

Now |ust suppose | had not been an amateur myself and had
reported this to my group HQ—it's a sobering thought, isn't it? The
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point is that with 160m in the balance—any amateur who carries on
in this fashion is also putting 80 in jeopardy, a stupid action danger-
ous to us all,

So please, a little tolerance for the ATC. If you hear us, move
slightly up or down, we can't hecause we are forced to use spot
frequencies.

Yours faithfully,
Ron Edwards, GW3BQY

RADIO AMATEURS’
EMERGENCY NETWORK

by S. W. LAW, G3PAZ*

HILE expressing some degree of gratitude to the anonymous

correspondent to a national newspaper,during the postal strike,
who pointed out thal Raynet was available for urgent messages,
we breathed a sigh of relief that the editor left in that portion of the
letter which made it clear that this could only be done at the request
of the police. We trust that no heart-burning was caused to any
member of the public who might have misinterpreted the contents
of the letter concerned.

RAEN Committee

Due to obvious publication difficulties the report on the meeting of
13 February has to be held over to the next issue. This also applies
to the SE Controllers meeting at RSGB HQ on Sunday 7 February,

Water over the bridges?

Reference to this column in the February 1970 issue will remind
members that we commented on the possibility of controllers listing
residents in their areas who had the use of boats on trailers with a
view to having such information available for user services during
floods. So far we have not heard of any such lists being compiled,
but we still feel that such information could be of value in flood-
prone areas, Certainly it is a point to raise during discussions with
user services.

As to overseas disasters, we are indebted to G8PX for informa-
tion passed on in the form of a request from a very well-known
charitable relief organisation regarding the possibility of radio
communication with their members when engaged on disasters ir
other countries. This is a thorny question indeed. How the authori-
ties in the UK would view the matler we cannol say, so for the
moment the matter rests, We must first go further into our own
extensions of privilege before touching the international angle,

Keeping your cool

We are indebted to GMA4QK for a very informative letter an the
subject of cooling problems in cars when at rest and generating.
Not only are thermostatically controlled fans mentioned but the
availability of the ac supply from the modern car alternator. The
problem appears to be a challenging one but it would seem that
GM4QK is working on the matter with determination.

Devon
It has been pointed out that we gave the new QTH of G4CG in-
correctly some time ago. It should of course be N Devon and G4CG
is in the process of getting a Raynet group under way. For the
benefit of those in the Barnstaple area who are interested, G4CG is
QTHR.

Honorary regisirations secrelary : Mrs Jane Balestrini, ""Memivale", Willow
Walk, Culverstone, Gravesend, Kent.

Honorary secrelary, RAEN Commiliee: Mr. E. R. L. Bassett, 5T Upper St
Helens Road, Hedge End, Southampton, SO3 4LG. Tel Botley 4462

* 130 Alexandra Road, Croydon, Surrey CRO 6EW,
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RSGB SLOW MORSE PRACTICE TRANSMISSIONS

These slow morse practice transmissions are sponsored by the RSGB, Alterations and additions to this list should be sent

to the honorary organizer, Mr M. A. C. MacBrayne, G3KGU, 25 Purlieu Way, Theydon Bois, Essex.

Clock Calisign MHz Town
time
Sundays
1000 v GIWNR v " 1920 ., South Shlelds, Co Durham
0930 i G3HZL Ve o= 1:840 v Islewaorth, Middlesex
0945 . G3YRO ‘i 1880 .. Fareham, Hanla
0045 e G3USK 5] e (L 1 J—- Mablethorpe, Lincs
1000 . G2FXA a . 437000 .. Stockton-on-Toees
to north
1015 r GICGD - .- 1875 .. Cheltenham
1030 s G2FXA . . 437-000 .. Stockton-on-Tees
to south
1030 &5 G3NPB 1875 .. St Ives, Cornwall
1030 e GIZNW 144:520 ., West Molesey, Surrey
1o east
1030 + G3YPG 1865 .. Horloy, Surrey
GIXOQ Redhlll, Surrey
1100 G2FXA . 1800 .. Stockton-on-Tees
1100 GW3UMB 1880 .. Colwyn Bay
1130 GIKKU . . 1°040 Liverpool
1130 N GW3VPL : 1918 .. Porthcawl, Glam
1130 . G3VVP . 1880 .. Plymouth Devon
1200 . G3HVI . e 1890 .. Stoke-on-Trant
1200 “ GIGNS - . 1910 .. Wealun-super-Mare
1330 . GIFWW .. . 14880 .. Bumham-on-Sea, Soms
1330 GIXDV e 1410 . Canterbury, Kent
1400 G3XGJ 1:830 Huddersfield, Yorks
1930 oy GIYFO 14419 .. Bumham, Bucks
1 Altarmately lo south
Mondays
1800 . G3ISWR 1-880 = Birmingham
1830 s G3NCZ i g 1-820 v Blackburn, Lancs
1830 o GIRXH . " 1810 . Skipton, Yorks
1800 75 GIwWGeU .. . 1880, Bispham, Lancs
1800 - GC2FMY .. . 3600 .. Jersey, Cl
1900 a“ GaYJA . . 1§20 .. Covenlry, Warks
1500 GIWFY o s 14850 . Thoernton Cleveleys,
T Gaver - " ««  Fleetwood, Lancs
1930 4 G2ABC P e 144-060 .. Woodlord, Essex
omnl-directional
2000 . GIKWZ . . 1910 .. Mansfleld, Nol's,
2000 - GIKAN a . 1990 .. Northamplon
2000 =¥ G31BJ aiv e 1810 .. Southamptan, Hanls
2000 f{aawow 1915 ., Leads, Yorks
L GIvTY
2015 ws G3YMH e s 1845 .. Wraysbury, Middlesex
G3YEB . PP L 2 Harlow, Essex
2030 .. 74 GapRN
2030 . G3JHM . .- 70080 .. Worthing, Sussex
1 Altemately
Tuesdays
1800 e G3xXDV as . 1-810 .. Canterbury, Kent
1900 f{ G3UFO na I 1880 .. Wirral, Cheshire
T LGXAM
1930 . GISWP 1850 .. Doncaster, Yorks
1930 o GIWGU 433:500 .. Blspham, Lancs
to south-east
1930 . G3IZUM .- 144-144 .. Iver Heath, Bucks
to south
2000 o GaTuw 145-200 .. Banbury, Oxon,
to south-east
2000 . GIUPA a - B50 .. Merlden, Warks
G3IFAU . « 1980 ..,  Stevenage, Herts
2000 .. 14 G3KSS
GIOVT
2000 . GIFWww 1-880 ..  Burnham-on-Sea, Soms
2000 i GIWGD .. v 1-860 Lelcester
2000 . GMIPIP . - 3:590 Mintlaw, Aberdeen
2030 . GIHZL . . 1-845 Isleworth, Middiesex
2030 o GIYMJ Vil . 1815 Harlow, Essex
2030 o G3RE - 1-975 Whitley Bay, Nth'land
2100 e G4RS 1-865 Blandford, Dorset
2200 s G3HZIM 1925 Manchester
fAlternataly
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Wednesdays
1830 3% G2FXA Ve o 1900 Stockton-on-Tees
1900 e GaYPZ i =5 28700 Harlow, Essex
1830 o G3VVP v .o 1880 Plymouth, Deven
1930 P GIWGU + 433-500 .. Bispham, Lancs
1o south-east
1830 - GIYFO . . 144-18 Burnham, Bucks
to north
1830 + GauJo ww B4 1:825 , Farnborough, Hants
GIAJIK aE s 825 .. Winchester, Hants
2000 1< GaTwp
G3YSK
2000 g GeQuU . . 1310 .. London, k22
2000 P G3JHM . - 70080 . Worthing, Sussex
2000 o GIXGEY e we 144054 .. Weston-super-Mare
2015 va GIUNY . - 1846 ., Ashford, Middlesex
2030 .. G3IKGU .. 181§ .. Theydon Bols, Essex
2100 . G3HVI .. 18% .. Stoke-on-Trent
1 Alternately
Thursdays
1800 i G3SWR 1-880 Birmingham
1830 . GW3VBP .. . 3500 .. Barry, Glam
1830 . GWwaume . 1880 ., Colwyn Bay
1830 ia G3NC 1-968 Swindon, Wiits
1900 $ GIWFY - 1'850 Thornton Cleveleys,
d G3YEl e . Fleetwood, Lancs
1900 Fo GIwGy .. .. 1880 Bispham, Lancs
16830 .« G3GNS - o 1910 Woeston-super-Mare
1930 ¥ G2ABC ¥ o 145-300 .. Woodford, Essex
amnl-directional
1930 . GIZNW .. . 144-520 ..  West Molesey, Surrey
to norlh
2000 . GIWDs - i 1978 .. Carllsle
G3ISJE 4 e 1-878 Harrow, Middlesex
200, f{ GIGC
2030 a4 G3RSF . e 1916 .. Harlow, Essex
2100 =] G4RS s .+ 1865 ..  Blandford, Dorset
00 .. GwaxnNl .. . 1930 ..  Crosskeys, Mon
1 Alternately
Fridays
1800 .. GaXpv o . 1910 Canterbury, Kent
180 . GINCZ 1820 ..  Blackburn, Lancs
1900 . GINPB “ 1°875 St lves, Cornwall
1930 s GIPQF 1-825 Farnborough, Hants
1830 GIZUM g 144:144 .. Jver Hoath, Bucks
to south
2000 “ G3IEEL 1880 .. Peterborough
2000 GIWGD . 1-860 Lelcester
GIKEP . . 1810 . Bingley, Yorks
2000 a GIucz . . Pudsoy, Yorka
GIWTF . Bradford, Yorks
2015 - G3ISAZ = v} 1845 .. Asghford, Middlesex
2030 . G3JHM . . T0-080 .. Worthing, Sussex
1 Alternately
Saturdays
0930 s G3UNV 1935 .. Aghford, Middiesex
0930 . GIYZZ 3'590 Maldenhead, Berks
1000 . G3PLE 1:820 Stourbridge, Wores
1300 G2FXA 1:900 Stockton-on-Tees
1400 GC2ZFMY . 3600 .. Jersey, C!
1730 G3TNF : 1880 .. Gateshead
1830 1 G3ZEN 14815 Mitcham, Surrey
G3ZRR i Thornton Heath, Surrey
2000 G3KPO o 1080 .. Peoterborough

T Allar;';aleir

G3IBZU morse proficiency transmissions al 20, 25, 30, 35 and 40wpm are made at 1900
amt en the first Tuesday of each month on a frequency of 3-520MHz. For 100 per cent
copy al 20wpm a cerlificate Is awarded, and endorsement stickers are available for
100 per cent copy at the higher speeds. A charge of 10p or twe IRCs Is made for the
basic certificate, and 2kp or one IRC for each endorsement siicker claimed, All
claims should be sent to-The QRQ Manager, RNARS, HMS Mercury, Leydene.
Patersfield, Hants,
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GONTEST NEWS

Ninth 7MHz Contest Results

The CW Section of the above contest held on 24-25 October
1970 brought in 150 entries, only two less than in the
previous year,

The winner of the Thomas (G6QB) Memorial Trophy was
a newcomer to the event, J. Bazley, G3IHCT, with a score of
3,479 points from 297 logged contacts. The runner-up, with
2,817 points, was D. G. Alexander, G3KLH, with 273
logged contacts, while K. Spicer, G3RPB, another newcomer,
was third with 2,771 points from 250 contacts. The leading
overseas cntrant was C. Coleman, W2NQ, with a score of
1,685, followed by A. I. Brusentzov, UV9CO, with 1,408
points,

The entry from listeners was very poor, with two from the
UK and five from overseas. Yet another newcomer, N. J.
Whiting, AS5811, was the leader with 794 points, and
H. G. T. Newman, BRS31430, was second with 762 points.
The leading overseas listener was T. P. Kaikiev, LZ1-I-133,
with 595 points.

The Phone Section held on 7-8 November 1970 also had
a slightly lower entry than 1969. The winner, by a margin of
530 points, was L. M. Lyske, GI3CDF, giving him a total
of three wins in this section, the two previous ones being in
1964 and 1965. The runner-up was last year's winner,
1. H. Fish, G4AMH/P, once again operated, under supervision,
by G3WAH. Third place went to R. Balister, G3KMA, who
was fourth in 1969 and fifth in 1968.

The leading overseas entrant was J. W. Stratton, ZC4JW,
with a score of 1,050 points; H. McQuillan, EP2BQ, third
highest last year and leader in 1968, being runner-up with
883 points.

Listeners sent in 31 entries this year compared to 33 in
1969. Once again J. Skidmore, BRS26431, was the winner,
thereby recording his fourth consecutive win in this cvent.
Runner-up was S. Cole, A6148, who was third last year
(as GW-13149), while N. Peacock, A5489, was third.

In the cw section GIHCT used a Drake T4X with R4A
together with a ground-plane, an inverted-V and a 34x-long
wire, while G3KLH used an NFD transmitter with a linear,
a home-brew receiver with an inverted-V dipole; G3IRPB had
a home-brew transmitter, HRO receiver and }x inverted-L
end-fed aerial.

The phone section leader had a KWM-2 with a linear, a
dipole at 60ft and a ground planc with 48 radials, while
G4MH/P used a Trio TS510 with KW600 feeding a GEKW
trap dipole and a ground-plane. K3IKMA had a KW2000A
with an inverted-V at 50ft.

The listeners cw section winner used a modified 19 set
with a converler and a G8KW trap dipole, while the phone
section winner continued with his Trio JR-500SE and 100ft-
long end-fed aerial.

Once again there were very few comments from contest-
ants apart from those on the contest clashing with other
contests.

Many entrants in the cw section will find that their scores
have been increased. This is due to the new Russian callsigns
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in use by club stations. Details are given on page 396 in the
June 1970 issue of Radie Communication, and all logs were
rescored as many entrants combined, for example, all UK2
contacts as one country whereas they could be four countries.

In the phone section all contacts with W/K stations have
been deleted, as contacts between USA. amateurs between
7:1 and 7-3MHz and UK amateurs below 7-1MHz are not
permitted (see page 868 December 1969 Radio Communi-
cation).

On the whole, logs were of a satisfactory standard with
only three that caused a lot of trouble. Two were in pencil
(for one a 3H appeared to be used) and in one log the hand-
writing left a lot to be desired. There were many duplicate
contacts logged and claiming points, and two entrants just
escaped disqualification under General Rule 11(e). Several
entrants in the receiving section overlooked Rule 6(ii),
which necessitated considerable reductions in their scores,
and five entrants did not give an address.

The committee gratefully acknowledges check-logs from
DM4HG, F8VA, HASCH, LA2GN, OKIAHN, SM5UU,
SMS5EUL, SP6DED, SP6DLZ, SP8BAB, UA1DX, UBSEX,
UK5UAO, UW6CW, YO3QK and DM4223/G.

CW SECTION, TRANSMITTING

Posn Callsign Points Pasn Callsign Points
1 GIHCT* 3479 58 UL7JE 733
2 GIKLH* 2,817 60 UR2TAX T30
3 G3RPB* 2,m DJIQQ T25
4 G3ESF 2,553 61 { SPAECV 725
5 GIYDX 2,586 UKSUAR 25
& GIBRK 2,300 64 gH1BP 715
7 G3IPDL 2,240 65 LZiSS 705
8 GEPB 2,1% 66 OZ2UA 705
8 G2DC 2,095 67 F8TM 680
10 G2QT 2,003 68 LAIDA 680
11 G3XAP 1,925 69 YUISF 660
12 G3IMGL/A 1,730 70 LZ2IM 655
13 G3VYI 1,700 71 FBACD 650
14 W2aNQ* 1,685 72 GIXFG 645
15 GITVW 1,625 73 OKIKYS B40
16 G3TBK 1,505 74 UA3NP 635
17 UVeCo* 1,408 75 SMTBUG 625
18 W2LXK®* 1,336
18 G3JKY 1,265 76 UA3LAA 620
20 EISONE 1,208 7 GaYWX 610
21 DJBCRA 1.201 78 OK1AFN 605
22 UFEDA 1,175 YOBAFP 603
23 DJ2PJ 1,155 80 OK1ASG 585
24 G5AQO 1,120 81 UKIAAG 582
25 FBOP 1,115 82 G3KSH 575
26 G3UFY 1,070 83 UKGELDX 565
27 GIXWZ 1,067 84 SM7DCW 560

GIGSZ 1,055 85 F6ABI 655

G8QZ 1,055 OKZPAW 550
30 Uweal 1,025 a6 { SPSATO 550
m{ﬂﬂﬂﬁ 1.015 uLiew 550

G3KU 1,015 80 UKSMAG 545
33 GEHX 988 90 UBSVK 544
3 UA2CD 965 " DM3xXHF 530
35 PAOMR 960 URZRJ 530
36 OK2BKV 955 0 G5DZ 520
37 FBAAV 950 PAOHOP 520
38 @8YCT 8945 95 SMOBDS 505
39 UPZCT 942 UK4WAC 505
40 DJIXK 915 a7 LZINJ 500
41 FOLT 830 98 ONSEU 500
42 HABAC 865 93 F2vO0 495
43 UKSKAA 100 UKSMAA 482
44 UK2ABC 855 01 UAISW 480
45 G3ZDD 847 [ SP5AIB 475
46 GIZOQ 845 uT58W 475
47 UKSVAA 835 104 YUIKA 470
48 UAIZX 822 105 G2FNK 465
48 GZGM B20 106 LZZKWR 460
50 UBSMZ 805 SMzALU 460
51 UA3DAK BOO 108 OHTNW 455
52 UC2RL 795 UA3QO 455
53 UK3IAAOQ 790 10 FOKP 445
54 FONF 780 UA3VA 445
55 UK2GAA 2 112 UV3HD 435
56 G3ICH 750 113 UCZWG 430

UFEFAL 750 14 UKEFAA 425
58 OKaTey 740 uQzrP 425
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Posn Callsign Points Posn Calisign Points
16 UTsxs a7 135 G3LCH 265
117/ UAsUX 410 136 UYS00 250
| UKéWAB 410 131 WETVW 240
19 UYSTH 400 138 UA4SD 237
120 UWILW 305 139 OKIKLX 235
121 OKIMSP 365 140 YUAVXW 225
192 OKIBLC 355 141 SPZMBX 220
UQ2AQ 385 1apf LAIM 205
124 HAGNA 345 | LZ2RF 205
125 UK2FAM 342 144 SPSASY 185
126 FGAMA 340 145 SMICMV 175
127 SPSDBK l"5{0“2850 m
128 G3ZOD 325 UBSZAL 170
120 SPaMJ 320 148 DM3BE 155
130 OKzPDL 305 148 FIBx 130
WazLDX 305 150 K2EKM 10
132 OK1AlA 300
m{ OK1AIN 200
upzaw 290
PHONE SECTION, TRANSMITTING
Posn Callsign Points Posn Calisign Points
1 GI3CDF* 1,92 15 G2DC 750
2 GAMHIP* 1392 16 ODsSBA 720
3 GIKMA* 1323 17 F2vX 660
4 GISWX 1,287 18 FOKP 642
5 GIFNK/A 1.090 19 GC3YIZ 570
6 ZC4dw* 1,050 20 GSDZ 550
7 G2QT 1,040 21 0Z3IsK 450
8 EPZBQ* BA3 22 SMTAIL 442
9 SMEBZV* B30 23 HBIDX 395
10 PZ1AH 825 24 LASUJ ass
11 GIKSH BIO 25 UK2BBB 330
12 GISNN 795 26 LASKO 350
13 DL8JS 784 27 YUINOL 335
14 GIWFT/A 767 28 LA3LC 250
CW SECTION, RECEIVING
Posn Callsign Points Posn Calisign Points
1 Asgn* 794 5 OK1-12233* 522
2 BRS31430 2 6 UAZ-125-57 450
3 LZ1-1-133* 505 7 SP8.1079 60
4 UA4-1522* 530
PHONE SECTION, RECEIVING
Posn Calisign Poinls Posn Callsign Points
1 BRS256431° 1,732 17 SM0-3589 5407
2 Abl4s* 1,340 18 BRS29502 535
3 AS5489 1,240 ABBTS 535
of Acors* 1,070 20 DM2703/A 527
| BRS25429 1,070 21 A4253 525
6 AGTH8 1.045 22 SP-1-B189 480
7 BRSI34 1,020 23 DM4238/0 465
B AB265 470 24 SP2-1157 480
2 BRS528198 810 25 BRS3anm 440
10 BRS26870 810 26 11-12387 400
11 L. Randall 27 21 AB117 320
12 BRS28201 715 28 D. Kientzol (21295) 300
13 ATI®9 675 29 SP8-1079 255
14 SMS5-2735* 7 30 DM.EA-4836/0 230
15 BRS20249 570 31 ONL-1090 205
16 DM-EA-5101/0* 564

* Certificate winnuers,

28MHz Telephony Contest 1970

John Graham, G3TR, a Past President of the RSGB, won the Whit-
worth Trophy, awarded to the UK winner of this contest, after three
attempts. After operating non-stop throughout from 0700 to 2030 on
the first day and 0615 to the close on the second day, he had amassed
over 770 contacts, Contained in this total were 107 bonus contacts
including all USA and Canadian call areas.

Placed second, some 600 points behind, was R. Hassell-Bennett,
G3WJN, who made more than 720 contacls with 93 bonus areas.
G3WJN, like G3TR, operated practically continuously over similar
times.

Third place was contested very closely by two stations. After
being checked and re-checked by the Contests Committee, L. M.
Lyske, GIBCDF, was finally adjudged to be third, just 41 points ahead
of D. F, Beattie, G3OZF, GI3CDF operated as EP2G| on the last
occasion he entered the competition.
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Conditions for the evenl were stated almos! without exceplion to
have been excellent on the Saturday but only fair on the Sunday,
This can be judged from the fact that G3TR made 670 contacts on
the first day. On the second day, so far as can be gleaned from the
entries, the USA and Canada were completely blanked out for the
UK. If this had not been so it is possible that the leading stations
would have topped the 1,000 contacts mark. There were many dx
stations on, including some rare callsigns such as HS, TR8, DU,
HM, TA and 8P6.

Western European slalions were as rare as some of the dx
prefixes; DL, F, SM, LA and OH were very scarce and were very
popular for bonus points, The USSR contributed a considerable
number of stations and many sent in entries, as reference to the
overseas results table will show. The change in prefixes for club
stations in Russia appeared to cause confusion with UK operators
and listeners. This has resulted in adjustments to bonus claims.
Detalls can be found regarding the changes on p396 on the June 1970
Issue and p38 of the January 1971 issue of Radio Communication.

The overseas section was won by T. A.Wilson, EP2TW, with a
700 points margin. The following four places were fought for
so closely by Russian stations that less than 100 points separates
them all. EP2TW made 375 contacts with Great Britain, which is a
remarkable figure. The HF Contests Committee wishes to express
its disappeintment that only 41 UK operators submitted an entry;
this is surprising when it can be seen that some made hundreds of
contacts with overseas stations,

The receiving section was won by J. Skidmore, BRS26431, with a
near faultless entry. Second was J. K. Harvey, BRS19682, with S. D.
Williams, AS5904, third. This section maintains its popularity but the
HF Contests Committee feels that it must point out that some logs
leave a little to be desired. Inaccuracies were common and simple
addition was also a difficulty. On the other hand the committee does
appreciate that a listener cannot ask for a repeal over a doubtful
figure, and some bad praclices by operators regarding their call-
signs do make it difficult for a receiving station.

Comments received were generally favourable regarding the
duration and ruies of the contest, There were criticisms of non-
participants calling the dx stations, creating excessive QRM, des-
pite the fact that the dx operator said 'CQ G Contest only'". As
this happens in all contests of this nature it seems we have to live
with it despite our appeals.

G3TR used an FL200B into an Elan at 72it with an FR100B receiver,
G3WJN also had an FL200B to a G3HCT aerial with a Drake R4B
receiver. GI3CDF used a KWM-2 to a Hy-Gain TH3. The overseas
winner, EP2TW, used a Heathkit SB101 transceiver with an SB640
remote vio and an SB200 linear amplifier. This was used with a
TA33jr 3-element beam at 45ft.

The HF Contests Committee wishes to thank the following
stations for their welcome check logs. AX4RZ, G2FLG, K4OVE,
PY1CZL, RA3BABP, RAOUBG, UV3DN, UW6FB and 7P8AB. An
illegible log was also received from WA2BYJ and could not be
accepted.

OVERSEAS, TRANSMITTING

Posn Callsign Points Posn Callsign Points
1 EP2TW 2,70* 32 VPIGE 1.085
2 UW3IN 2,062* 33 UDEBD 1.060
3 UBsFG 2,000 34 ROS0AU 1,055
4 UKBLEZ 2,025 35 CEBAQ 1,035
5 UYsHB 1.970 36 RC2WAQ 1.025
6 MP4BHL 1,815 a7 RUBJBR 1,005
7 "UA3DG 1,730 38 CTILN 990

IHICB 1.730 39 UYSHG 980
9 G3LZQ/Z54 1,600 40 UwWeLC an

10 TAIHCN 1,580 41 WEIMZ /8 945

n RBSVAS 1,545 a2 W2LEJ 20

12 ZS6ACK 1,505 WASOWG 920

13 UYSEM 1.400 44 RETP 910

" UKSQAU 1,390 = UVIPI 895

15 RBsIB 1,380 Ww4DQD 895

16 UABDV 1.370 47 ODSBA 890

i RB5QAQ 1,310 ™ KONV 850

18 UW3IFW 1,258 WoMGH 850

19 KI1CSJ 1,250 50 RAVAAT 845

20 WZDKM 1,240 RAIDBO B4S

2 UW3EH 1,215 55 K7PXI 800

22 RAINAM 1,185 UKSIAZ 800

23 AXEHT 1,175 54 WIFLN 757

24 UA4CZ 1,170 55 KITVE 755

25 VEIGCO 1,150 56 UKIWAB 745

26 ‘WaAZD 1,140 57 RAJUAF 70

27 CRNZ 1,135 UAGHBE 20

26 OHSUQ 1,120 59 LZIKDZ 710

29 oasv 1115 60 UASTT 705

30 WITSL 1.095 61 UHEBO 635

3 uTsovV 1,090 62 KIRDH 667
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Posn Callsign Points Posn Calisign Points
UBsSRZ 850 ™ UC20N s
2] TREDG B35 B0 RAVAET 320
[ WIKHP 630 L) CE3azw 305
66 UP2ER 605 2 weiTD 265
&7 OHINV 600 L] UWSCR 250
68 UAGPG 550 B84 UKEHAB 240
69 WAOKDI 510 85 RAOLEH 235
70 UAITKAE 505 86 UK4ABA 215
n WABGLD 470 81 AX2AHH 205
| OHBOW 440 88 UK2GBI 180
7 | RA3DCF 440 89 RDEDEQ 165
| UADTO 440 90 Yo20C 125
| UKsHA A 440 " JAIHTT 1§
% UADSH 430 RP2PBF 1§
m KBAEY 410 0 WAQEPG 7
78 W3CBF an ™ JABIYF 65
UK, RECEIVING
Posn Identification Points  Posn Identification Points
1 BRS526431 7a31°F 2 ATi199 4,190
2 BRS519682 6,925% 2 G-13124 4,187
3 AS5804 6.870% 2 BRS28005 4175
4 BRS29473 6,386 25 BRS31152 4,045
5 BRS31076 6,280 26 BRS27330 4,035
[] BRS21108 6.125 o AS032 3.835
7 R. Shilvack 5,885 28 BRS28201 3,885
8 BRS529909 5.595 20 ABB30 3,880
(] A6148 5,540 30 BRS32123 3,192
10 G-10058 5,415 A BRS30628 3.635
" 5.405 32 BRS26234 3,485
12 BRS26407 5,330 33 BRS31172 2,850
13 AB003 5,165 34 BRS26670 2,720
14 AG768 , 5,040 35 G-6903 2,670
15 BRS526003 4,845 36 AB403 2,645
16 BRS27TB06 4835 n BRS20249 2,325
17 AG248 4815 38 ATD6S 1,985
18 BRS23198 4,580 k] BRS29592 1,970
i) AB214 4.335 40 ABDAS 1,645
0 BRS32117 4325 4" ABBOT 1.535
2 BRS24057 4,250 2 Ad4253 935
OVERSEAS, RECEIVING
Posn Identification Points Posn Identification Paints
1 UBs-07325 1,715 4 C2-009-108 1.010
2 UB5-073-339 1,335* -] UD6-00162 730
3 WPEZQKU 1,145 6 JA1-11539 165
UK, TRANSMITTING
Posn Callsign Points Posn Callsign Points
1 GITR san 't 22 GAYBH 3,280
2 GIWJN 8.230* 23 GAKWH 2,800
3 GIaCDF 7799 24 GaMWZ 2,790
‘4 GIOZF T7.756 25 G3YFL 2,750
5 Gavvu 7.507 26 GANXT 2,690
L] GEPD 7.305 27 GIWIM 2,565
T GSHI T7.040 28 GIMGW 2,500
L] GIYBM 6,955 29 GCax0Jd 2,275
B G20T 6.730 30 Gaves 2,185
10 G3ILHJ 6,710 3 G2AJB 2,080
" GIWZT 6,545 32 G3SEM 1,885
12 GIUQR 6,260 3 GazoQ 1,805
13 G3YBT 6.085 ol Gawou 1,775
1 GINAS 6,065 3 GIKMA 1,765
15 GWINWYV 5,200 36 GIKS 1,700
16 GIFWA 4,822 a GIGX0 1,592
17 GISWX 4,795 30 GANSY 1,265
18 GCAIYIZ 4,780 0 GC3zZIP 1,145
19 GEDZ 3,685 40 GaKU 885
20 G3ILO 3,475 4 GawDl 875
21 GWasoc 3,350

*® Cerlificate winner
Y Trophy winner

80m Low Power Contest

1. The General Rules for RSGB HF Conlests, as published in the
January 1971 issue of Radio Communication, will apply.

2. When. 0900gmt to 1600gmt Sunday 4 April 1971.

3. Contacts. CW (A1) only in the 3-5-3-6MHz band. The location
of the station must be sent.

4. Scoring.

Max powertopa 05 1 2 3 4 5 (watls)
Points 100 50 25 15 10 §

5. Logs. Column (5) must be headed "'Location as received' and
(6) "My Power"”. Entries must be addressed to HF Contests
Commiltee, c/o D. Thom (G3NKS), 6 Bracken Close, Copthorne,
Crawley, Sussex.

6. Trophy. The 1930 Committee Cup will be awarded to the winner,
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High-power Phone CW HF Field Day, 10-11 July

In view of the limited support given to the experimental cw high-
power hf field day events, the HF Contests Committee has been
considering whether to include this particular contest in the 1971
calendar. As an alternative to its deletion it has been decided to
widen the scope of the contest by permitting both cw and telephony
operation, It is hoped that this change in rules will encourage those
groups who are finding it difficult to fleld a full team of cw operators,

1. The General Rules for HF Contests, as published in the
January 1971 issue of Radio Comnmunicalfon, will apply, except
as amended below, For the purpose of Rule 4 this is a portable
contest as defined in (b).

2. When, From 1700gmt on Saturday 10 July to 1700gmt on Sunday
11 July 1971.

3. Eligible entrants. Any group of RSGB members resident in
the British Isles, or any affiliated society either in the British
Isles or overseas.

4. Stations. Each group may operate one portable station on any
or all of the 3-5, 7, 14, 21 or 28MHz bands. Simultaneous opera-
tion on two or more bands is not allowed.

§. Power. The dc input to the final stage(s) of the transmitter
rllwsl not exceed 150W (or the equivalent rating for ssb opera-
tion.

6. Contacts. Entrants may use cw (A1) or telephony (any mode as
permitted by their licence conditions), or any combination of
modes as desired.

1. Scoring. Three points may be claimed for each completed
contact with a fixed station, and six points for each completed
contact with a portable station.

8. Logs must show if the contact was on cw or telephony.

8. Awards. Certificates will be awarded to the three leading

groups and to the fixed station whose check log shows that he

pave the highest number of contacts to entrants.

Entries must be addressed to HF Contests Committee, ¢c/o

R.\l{.. Glaisher, G6LX, 279 Addiscombe Road, Croydon, CRO

THY.

May 1971 144MHz Portable Station Contest

The contest has again been divided into two sections.

Section 1 1800gmt 1 May to 1800gmt 2 May.

Section 2 0900gmt 1 May to 1800gmt 2 May.

All entries and check logs must be sent to the adjudicator addressed

to VHF Contests Committee, c/o J. B. Butcher, GILAS, 7 Barclay

Close, Hertford Heath, Hertford, Herts.

The following General Rules, as published in the January issue

1'3; Rﬁi\;‘CmmuﬂJ{.‘aﬂm, will apply: 1, 2, 3, 4b, 5a, 6a, 7a, 8c, 9a,
a, 11-24,

Grafton’s Annual G2AAN Top Band Contest
Dates: Phone a.m. only Section—20 March.

CW only Section—27 March.

Phone ssb only Section—3 April,
Times: 2130 gmt to 2400gmt all sections.
Rules : As always before, one point per contact, any station may be
worked only once in each section of the contest. RST (or RS) reports
shall be exchanged followed by a serial number starting anywhere
bat\:eetn 001 and 100 increasing by one throughout the whole
contest.

All reports to be acknowledged, Competing stations shall call
"CQ GRS" on cw, "CQ Grafton AM Contest" on phone, "CQ
Grafton SSB Contest" on ssb phone.

Logs bearing the usual signed declaration should be sent to
G3KEB at 23 Richmond House, East Street, London SE17, and must
be postmarked not later than 14 April, 1971. Logs are required for
two sections only—cw is a “must' plus one phone section, a.m.
or ssb, Blank log sheets and copies of the rules are available from
G3KEB on receipt of an sae.

Certificates will be awarded to the two highest scores in the
whc;:e contest, and further certificates to the winners of each
section,

NFD 1971

Rules for NFD 1971 were published on page 130 of the February 1871
issue of 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 organizer
to read the rules carefully now.
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Rules for VHF NFD 1971

There have been several changes in the rules for this event. The
duration of the contest has been reduced by two hours. Band
multipliers have been revised and rule 13(c) should be noted.
Groups wishing to enter the |ARU Region 1 VHF Contest, which
coincides with VHF/NFD should note Rule 19. Entries for Fixed

Station sections of the IARU event should be sent to the address

given in Rule 20.

1. Duration
From 1800gmt 4 September to 1600gmt 5 September. Entrants
should note that the IARU Contest continues for a further two
hours until 1800gmt.

2. Bands

Thed'.-'OMHz. 144MHz, 432MHz and 1,296MHz bands only will be

used.

Eligible entrants

Any RSGB member or group of members operating within the

British Isles may take part,

4. Operators

(a) Operators of stations taking part in the contest must each
hold a current British Isles amateur (sound) licence and
must be fully paid up corporate members of the RSGB at
the time of the contest,

(b) Points may not be claimed for contacts with stations
operated by, or using the callsigns of, operators of the
competing station or greup of stations.

Power supplies

Stations may not use public supply mains. Power for all equip-

ment must be derived from an on-site portable generator or

battery,

6. Stations
Each competing group will be permitted a maximum of three
stations, each using a different callsign. Only one station may
operate on a given band. There is no restriction on the way in
which the bands are divided between the stations (eg 70MHz
and 432MHz on one station, 144MHz on another, to form a two
station entry). Special event callsigns (eg GB) may not be used.
7. Sites
All the stations forming one entry must operate from the same
site. The Field Day site is defined as a circle of 1km radius
centred on the operating position of any of the stations.
8. Groups
Any two groups may combine their score to form one entry,
subject to the reguirements of Rules 6 and 7.
9. Setting-up time

All equipment, including aerials, must be installed on the site
(as defined in Rule 7) during the 12 hours preceding the contest
or during the contest. The site may not be used for any trans-
mitting activities by the group or member during the five
days before this time.

10. Power
The dc input power (as defined by the terms of the licence)
shall not exceed 25W to any rf stage of the transmitier.

Scoring

3

-

5

1"

(a) On the 70, 144 and 432MHz bands, contacts will be scored
as follows:

km Points km Points km Points
0-50 1 200-300 10 600-700 26
50-100 3 300-400 14 700-800 30
100-150 5 400-500 18 800-900 34
150-200 7 500-600 2 900-1,000 38

over 1,000 50
(b) Band multipliers will be applied as follows:
JOMHz—2, 144MHz—1, 432MHz—6.
(¢) On 1,296MHz scoring will be at one point per kilometre plus
30 points per QSO.
12. Contest exchanges
{a) Contestants must exchange RS or RST reports followed
May 1971 432MHz Open Contest
1700gmt 22 May to 1600gmt 23 May.
All entries and check logs must be sent to the adjudicator addressed
to VHF Contests Committee, c/o C. Sharpe, G2HIF, 20 Harcourt
Road, Wantage, Berkshire.
The following General Rules, as published in the January issue
of Radio Communication, will apply: 1, 2, 3, 4b, 5a, 6a, 7a, 8a, 9a,
10a, 11-24.
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by a serial number. Serial numbers start at 001 on each band
and advance by one for each contact.

Contestants must send and log both QTH and QRA Locator.
The QTH must be a point which is identifiable on the
Ordnance Survey Ten-mile Map, or a distance in kilometres
and a bearing from such a point. The distance must not
exceed 25 kilometres and should be given to the nearest
kilometre. The QRA Locator is the standard location fixing
system.

The QTH given on 1,206MHz must differ in form from that
given on the other bands, eg a location given as “10km
north of Marlborough" on 432MHz could be given as “8km
south-east of Swindon" on 1,206MHz.

13. Contacts

(a) Only one contact may be made with a given station (ie
callsigns that are fixed, /P, /A or [M, or the same set of
equipment used under a different callsign, all count as ane
station). If a station that has moved location is contacted
a second time, only the higher scoring contact may be
claimed.

(b) Repeat contacts must be clearly marked as such and the
points column left blank,

(c) Contacts on any band shall not be pre-arranged on any
other band.

14, Calling CQ

Contestants are asked to indicate on which band they are

calling CQ and are strongly urged to state their tuning inten-

tions, and to call CQ in the frequency zone as defined in the

January 1970 Radio Communication.

15. CW segments
Any station operating on modes other than A1 or F1 in the
segments 70-025-70-1, 144-144-15, 432-432-1 or 1,296-1,206-15MHz
is liable to be disqualified.
Defective signals
Stations that persistently overmodulate, radiate key clicks or
poor quality signals, or transmit excessive harmonics, are
liable to disqualification or loss of points. Monitoring stations
will be in operation,
17. Proof
Proof of contacts may be required,
18. Disputes
The decision of the Council of the RSGB Is final in any cases of
dispute.
19. Logs

(a) Logs must be submitted on RSGB Contest Log Sheets.
Separate logs must be submitted for each band, Groups
wishing ta have their logs lorwarded to the IARU Region 1
VHF Contest should enter the distance in kilometres in the
points column and the score as Rule 11 on the rear of the
sheet,

(b) Entrants must keep their own log records in accordance
with the licence requirements.

20. Entries

(a) Entries mustbe post-marked not later than 20 September 1971,

(b) Entries must be marked VHF NFD in the top left-hand corner
of the envelope and addressed to: The Secretary, VHF
Contests Committee, 108 Gascoigne Road, New Addington,
Croydon, Surrey, CRO ONE,

(¢) A cover sheet (Form 427) must be made out for each
band and must show the callsigns of all operators.

{d) In addition to the Forms 427, a special summary sheet
must be forwarded, even by single-band entries. The
declaration must be signed by one member of the group,
who will be considered responsible for the entry.

21, Awards

At the discretion of Councill, the Surrey Trophy will be awarded

to the overall winners, and Certificates of Merit will be awarded

to the overall runner-up, the leading entry from each country
and the highest scoring station on each band,

(&

=

(c

—
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Ly

Looking ahead

26 March—RSGB Dinner Club, Kingsley Hotel, London WC1,
17 April—VHF Convention, Whitton,

9 May—NRSA Convention.

17 May—World Telecommunication Day.
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Items for inclusion in this section should be sent to regional
representatives on the first of each month for inclusion in the
following month's issue. They should not be sent direct to the
editor.

The date of publication of the following month’s issue, first

Tuesday in the month, should be borne in mind so that events
are not, in fact, history when the details are published. While
regional representatives are pleased to receive clubs' events
calendars for several months ahead, they still require monthly
events lists so that entries can be confirmed or amended.

REGION 1

Special regional event:
9 May, 1971 Belle Vue Convention.

Merseyside Luncheon Club—First Monday each month, 12.30 for
12.45pm, HMS Landfall. Please advise G3VQT or G2ZAMV before-
hand if you wish to attend.
Ainsdale (ARC)—3, 17 and 31 March, 8pm, *'The Morris Dancers'"
Scarisbrick.
Allerton (Liverpool) Scout ARS North West Region—Thurs-
days, 8pm, 1st Allerton Group headquarters, Aigburth Vale,
Liverpoo 117. All Scouts interested in amateur radio are welcome.
Blackburn (East Lancs ARC)—First Thursday each month,
7.30pm, Edinburgh House, Shearbank Road, Blackburn. Further
details from G4JS.
Blackpool (B & FARS)—Mondays, 8pm, Pontins Holiday Camp,
Squires Gate. Morse tuition at 7.30pm.
Bolton (B & DARS)—Please note new meeting place. Clarence
Hotel, 176 Bradshawgate, Bolton. Meetings will in future be held on
gli;arnate Wednesdays, 10, 24 March, 7 April. (Note, not Tuesdays as
efore).
Bury (B & RRS)—Meetings take place once a month on the second
Tuesday at Bpm, in the George Hotel, Market Street, Bury, Secretary,
A. Cooper, G3VVQ, 411 Holcombe Road, Greenmount, Bury.
Carlisle (C & DARS)—Mondays, 7.30pm, Currock House, Lediard
Avenue, Currock. Secretary, A. Harper, 23 Roman Way, Carlisle.
Cheshire (Mid-Cheshire ARC)—Wednesdays, 7pm, Technical
Activities Centre, Winsford Verdin Grammar School, Grange Lane,
Winsford. All meetings begin with a morse class, the main feature
is at Bpm.
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, Willaston, 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
Hill, Port Soderick, Braddan, Isle of Man.
Eccles (E & DRC)—Tuesdays, 8pm, Bridgewater School, Worsley,
Lanecs. Thursdays—Club top-band net, 2030gmt.
Leyland Hundred (LHARG)—Net nights: Thursdays at 2000gmt,
1,915kHz. Saturdays at 1900gmt, 145-BMHz.
Liverpool (L & DARS)—Tuesdays8pm, Conservative Association
Rooms, Church Road, Wavertree. Secretary, G3WCS, Ken Wood,
90 Childwall Valley Road, Liverpool 16.
Liverpool (NLRC)—12, 26 March, 9 April, 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 (SMRC)—The vhi section of the club (G3UHF) 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 Divisional Office,
449 Palantine Road, Morthenden, Manchester 22, at 8pm.
Preston (PARS)—4, 18 March, 1 April 7.30pm, ““Windsor Castle"

RR B. O'Brien, GZAMV
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(private room), St Paul's Square. Secrelary, 6. Windsor, 26 St
Gregory's Road, Preston,

Salford (Dial House Radio Society)—A society of GPO Engi-
neers. Wednesdays, 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, GBBCG.

Thornton Cleveleys (TCARS)—First and third Wednesdays
each month, 8pm, St John Ambulance Brigade Hall, Fleetwood
Road North, Thornton, Blackpool. Secretary, G3YWH. ASR,
G3ZBO.

Warrington (Culcheth ARC)—Fridays, 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.

Windscale—Cumberland (WAR & ES)—Fridays, Tpm, c/o Falcon
Club, Falcon Field, Egremont. Further details from N. Ramsden
G3RHE.

Wirral (WARS)—First and third Wednesdays in the month,
7.45pm, Scout's HQ, Harding House, Park Road West, Claughton,
Birkenhead. Secretary, A, Fisher, G3WSD, 34 Glenmore Road,
Oxton, Birkenhead.

Wirral (Wirral DX Association)—Last Thursday each month at
members’' homes. Secretary, J. Share, G30KA.

REGION 3 RR R.W.Fisher, G3PWJ

Birmingham (MARS)—9 March ("“Vhi/uhf working”, by A.
Wakeman, G3EEZ), Bpm, Midland Institute, Margaret Street,
Birmingham 3. GAVHE.

(Slade)—12 March "(Land's End to John O'Groats", an almost
humorous talk by Mr L. Evans), 26 March (Junk sale), Church House,
High Street, Erdington.

Bromsgrove (B & DARC)—12 March (AGM), 7.30pm, J. Dufrane,
44 Hazelton Road.

Cannock (CCARS)—Meetings monthly on first Thursday in each
month, but a natter nite every Thursday, 8pm, Bridgtown Social
Club,Walsall Road, Bridgtown, Cannock.

Coventry (CARS)—5 March (Night on the air), 12 March (Film
show), 19 March (Night on the air), 26 March (Visit to studios of
Radio Birmingham), 8pm, City of Coventry Scout HQ, 121 St
Nicholas Street, Radford,

Dudley (DARC)—2, 16, 30 March, 8pm, Central Library, St James'
Road, Club station ""The Windmill", Vale Street, Ruiton, Dudley.
G3PWJ.

Hereford (HARS)—Every Friday, Civil Defence HQ, Goal Street,
Hereford.

Lichfield (LARS)—First Monday and third Tuesday of each month,
The Swan Hotel, Lichfield. GBCNB.

Nuneaton (NARC)—First Friday in each month at Caldecote
Grange. The club has now reformed; for further details contact
D. Smith, 2 Niton Road, Nuneaton.
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Rugby (R & DAR & EC)—First Tuesday Iin each month, 10 Drury
Lane, Rugby. G3VQC.

Shrewsbury (SARS)—Every Thursday, 7.30pm, Harlescott Youth
Centre, 218 Sundorne Road, Shrewsbury. G3UDA.

Stoke on Trent (NSARS)—Every Monday, 7.30pm, Harold Clowes
Communily Association Centre, Bentilee.

(S-0-TARS)—Every Thursday, 7.30pm, 2a Racecourse Road,
Qakhill, Stoke.

SOIihuII (SARS)—16 March ("How to b a radio i
by members), 7.30pm, Manor House, High Street, Solihull. 6 Apnl
(Informal), ""Malt Shovel". G3ZXO (ex G8BYM).

Sutton Coldfield (SCRS)—8 March (“What goes up must come
down", by John Badley), 22 March (Natter nite), Club House, Sutton
Town Football Club, Coles Lane, GECZM.,

Telford (WARS)—Every Wednesday evening, 8pm, Ketley Bank
Youth Club, Main Road. First Wednesday in each month during
college term at Walker Technical College, Wellington. G3UKV.
Worcester (W & DARC)—20 March (Four short talks by members),
7.30pm, Crown Hotel, Broad Street. New treasurer, Mr 5. Parry
GBBVP; secretary, Mr D. Spink, G3WUI.

REGION 4 RR T. Darn, GIFGY

Derby (DADARS)—10 March (Direction finding—discussion on
the start of the season), 17 March (AGM), 24 March (Electronic
gadgets), 26 March (Preparing for the Diamond Jubilee Exhibition),
3 April (Official opening of the Diamond Jubilee Exhibition),
at 3pm by the Mayor, Miss Grimwood-Taylor, daughter of one of the
founder members of DerbyWireless Club 1911. The exhibition will
last for 14 days at the Art Gallery, Derby Museum, The Wardwick,
Derby, from 9am to 9pm daily. GB3ERD operating on all bands hf to
uhf)., Club meets at 7.30pm, 104 Green Lane, Derby, Visitors are
most welcome.

Grimsby (GARS)—4 March (Project night—GDQ), 18 March (Old
timers' night, visitors welcome). All meetings at 8pm, rear of 80
Welolm Road, Lincoln. GEBDEN.

Heanor (SEDRS)—9 March ("How lo increase the life span of a
battery', by Mr F. A. Smith), 16 March (“Loudspeakers", talk and
slides by MrW. A. Hickingbottom), 23 March (*“50/50"" night), 30
March (Forum—questions and answers), 7.30pm, South East
Derbyshire College of Further Education, llkeston Road, Heanor
W. A. Clarke.

Leicester (LRS)—Meetings are every Sunday at 10.30am and
Monday at 7.30pm. At the recent AGM Derek Wills, G3XKX, was
appointed chairman for the third successive year. The new secretary
is Trevor Adcock, 38 Wykes Road, Leicester, who will be pl

Bexleyheath (NKRS)—Second and fourth Thursdays. 11 March,
Vero Electronics. 25 March, to be arranged. 7.30pm, Congregational
Church Hall, Chapel Road, Bexleyheath.

Cheshunt (CDRC)—First Friday of month, 7.30pm, Methodist
Church Hall, opp Theobalds Station, Cheshunt.

Chingford (RSGB Group)—Fridays. Telephone 01-524 0308.
Chingford (SRC)—Fridays, 7.30pm, Friday Hill House, Simmons
Lane, Chingford E4.

Croydon (SRCC)—Third Tuesday in the month, 7.30pm, Swan &
Sugarloaf, South Croydon.

Crystal Palace (CP & DRC)—20 March, “Electronic components
and materials"”, by G3OOU/G3FZL/G3IIR/G3XFT. 8pm, Emmanuel
Church Hall, Barry Road, London SE22,

Dorking (DR & DRS)—Second and fourth Tuesdays. 7.30pm,
“"Wheatshalt",

Ealing (E & DARS)—Tuesdays, 7.30pm, Northfields Community
Centre, Northcroft Road, W13,

East London—21 March, Sunday. 2.30 for 3pm, Wanstead House,
The Green, Wanstead, E11. (200 yards from Wanstead Station,
Central Line).

Edgware & Hendon (E & DRS)—Second and fourth Mondays,
8pm, St George's Hall, 51 Flower Lane, Mill Hill, NW7.

Farnham, Bucks (Burnham Beeches RC)—Fortnightly on
Mondays, 7.30pm, Farnhalm Common, Village Hall, Victoria Road.
Gravesend (GRS)—Every Thursday, 8pm, Northfleet Recreation
Centre, Springfield Road, Northfleet, Gravesend,

Guildford (G & DRS)—Second and fourth Fridays. 12 March,
coming events. 26 March "How to conslruct a frequency counter",
by R. T. Greenwood. 8pm,

Hampton Court (TVARTS)—First Wednesday in the month,
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, Bpm, British Legion House,
Western Road, Romford,

Hemel Hempstead (HH & DARS)—First and third Fridays,
8pm, “Addmult " Sports Club, Hemel Hempstead.

Holloway (GRS)—Mondays (RAE), Tpm; Wednesdays (Morse),
7.30pm; Fridays (Club), 7.30pm, Archway School Annexe, Whitting-
ton School, Highgate Hill, N19.

Iiford—Every Thursday, 8pm, 50 Mortlake Road (off liford Lane),
liford.

Kingston (K & DARS)—Second Wednesday in the month.
10 March (Junk sale, lots of goodies under the hammer), 8pm,
Penguin Lounge, 37 Brighton Road, Surbiton.

London (UHF Group)—First Thursday in the month, 7.30pm.
Club now meets at 32 Russell Chambers, Bury Place, adjoining

to hear from intending members who wish to join (or rejoin) this
old established society. The latest attraction is a club shop.

REGION 6 RR L.W. Lewis, GBML

Mid-Thames RAEN Group—=26 April (Message procedure), 7.30
pm, Bassetsbury Manor, HiphWycombe, Bucks. For further details
contact GIFSN, QTHR.

REGION 7 RR P. A, Thorogood, G4KD

For latest regional news and future programmes received listen on
Sundays 12 noon, 145MHz, G4KD.,

Acton, Brentford & Chiswick (ABCRC)—16 March ("Integrated
circuits™) by G30JX. 7.30pm, Chiswick Trades & Social Club, 66
High Road, Chiswick.

Addiscombe (AARC)—Second and fourth Tuesdays, 7.30pm,
Toc H Hall, 158 Lower Addiscombe Road.

Ashford, Echelford (ARS)—Second Monday and last Thursday
of month, 8 March (Construction night—bring your equipment even
if you brought it before—let newcomers see il. £5 offered for best
G3SAZ valve tester; also two other prizes. 25 March, AGM. 12 April,
still open. 29 April, “Radio astronomy for amateurs,” by G30ZY
7.30pm, St Martins Court, Kingston Crescent, Ashford, Middlesex,
Barking (B & DREC)—Tuesdays and Thursdays, 7.30pm, Gas-
coigne Recreation Centre, Gascoigne School, Morley Road, Barking.
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Bl bury Square, WC1.

Loughton—Fortnightly on Fridays, Loughton Hall, Rectory Lane
(nr Debden Station).

New Cross—Second and fourth Fridays, 8pm, 225 New Cross Road,
SE14.

Paddington (P & DARS)—Thursdays, 7.30pm,
Lodge, 2 Warwick Crescent, W2.

Purley (P & DARS)—First and third Fridays, 8pm, Railwaymen's
Hall, side entrance, 58 Whytecliffe Road, Purley.

Reigate (RATS)—First Wednesday, 7.45pm, George and Dragon,
Cromwell Road, Redhill,

Romford (R & DARS)—Tuesdays, 815pm, RAFTA House, 18
Carlton Road.

Scouts (ARS)—Third Thursday in the month, 7.30pm, Baden
Powell House, Queensgate South Kensington, SWT.

Sidcup (CVRS)—4 March (Rtty), 18 March, Natter night. Congre-
gational Church Hall, Court Road, Eltham SE9,

Southgate (SRC)—Second Thursday in the month, 7.30pm, Civil
Defence Hut, Bowes Road, N11.

St Albans (Verulam ARC)—24 March, "Printed circuits", by
F. W. Henshaw, GBBBO. 7.45 for 8pm. Town Hall, St Peter's Street,
St Albans. On 17 February, Barry Priestley provided a most enjoy-
able evening.

Sutton & Cheam (SCRS)—Third Tuesday in the month, 16 March,
Junk sale. 27 March, Sutton & Cheam dinner. 20 April, AGM. 8pm,
The Harrow Inn, High Street, Cheam.

Welwyn (Mid-Herts ARS)—Second Thursday in the month.
8pm, Welwyn Civic Centre, Welwyn.

Wimbledon (W & DRS)—Second and last Fridays, 8pm, St John
Hall, 124 Kingston Road, South Wimbledon, SW19,

Wembley (GECARS)—Thursdays, 7pm, Sports Club, St Augustin
Avenue, North Wembley. (This club is epen to non-GEC employees
by invitation. Telephone Dain Evans, G3RPE, at 904 1262 for details) .

Beauchamp
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REGION 10 RR D. M. Thomas, GW3IRWX

Blackwood (ARC)—Fridays, Tpm, Blanche Cottage, off High
Street, Blackwood, Monmouth.

Barry College of Further Education (ARS)—Thursdays, 7pm,
Barry College of Further Education, Colcol Road, Barry, Glam.
GW3vPB.

Cardiff (RSGB Group)—Monday 8 March, 7.30pm. TA Centre,
Park Street, Cardiff. GWIGHC.

East Glamorgan Raynet Group—Meetings irregular at the
moment, Full details of activities can be obtained from GW3ZFG,
Cardiff 62411,

Hoover (ARC)—Mondays, 7.30pm, Hoover Social Club, Hoover
Works, Pentrebach, Nr Merthyr, Glam. Secretary: Mr F. E. Tribe,
Port Talbot (ARC)—Meetings second Tuesday of month, 7.30pm,
Trefelin Club & Institute, Port Talbot, Glam. GW5V X,

Pontypool (ARC)—Tuesdays, 7 pm, Educational Settlement,
Rockhill Road, Pontypool, Mon. GW3J8H.

Pembroke (ARC)—Last Friday in each month, 7.30pm, Defensible
Barracks, Pembroke Dock. GW3LX/.

Rhondda (ARS)—Meetings at Rhondda Transport Employees
Club & Institute, Porth, Rhondda, Glam. GW3PHH.

Sully & District Short-wave Club—Tuesdays, Tpm, The Annexe,
Sully Bowls & Social Club, 59 South Road, Sully, Glam. Secretary:
Mr Gyn Maggs, 3 Thorley Close, Cyncoed, Cardiff,

Swansea Telephone Area (ARS)—Tuesdays, 7.30pm, Telephone
Engineering Centre, Gors Road, Swansea. Club callsign is GW3-
XTK. Secretary: Mr D. E. Connor, 7 Glanmon Park Road, Sketty,
Swansea, Glam.

University College, Cardiff (ARS)—Details of meetings from
the secretary, ¢/o Students' Union, Dumfries Place, Cardiff, Callsign
GW3UWwC,

University College, Swansea (ARS)—Details of activities from
the secretary, ¢/o Students’ Union, University College, Singleton
Park, Swansea,

REGION 16 RR W. J. Green, G3IFBA

Chelmsford (CARS)—First Tuesday in each month. 6 April
(""Capacitors’’, a lecture by a representative from a leading manu-
facturer), 7.30pm, Marconi College, Arbour Lane, Chelmsiford.
G3VCF.

REGION 17 RR C. Sharpe, G2HIF

Basingstoke (BARC)—Meelings on the first and third Saturday
in each month, 7pm, Chineham House, Shakespeare Road, Popley,
Basingstoke, Hants, G3CBU.
Maidenhead (M & DARC)—Informal meetings on the first Mon-
day, and formal meetings on the third Tuesday in each month.
1 March (Informal), 15 March (" An expedition lo the west country”,
by GBAXZ), 7.30pm, Victory Hall, Cox Green Lane, Maidenhead,
Berks. G3IVMR.
Newbury (N & DARC)—Meetings on the first Monday in each
month, AGM on 5 April, 7.30pm, South Berkshire Technical College
at the Ad4/A34 roundabout, Newbury, Berks. GIKJC.
N Berks (AERE Harwell, ARC)—Meetings on the third Tuesday
in each month, also informal meetings and junk sales every Friday
lunchtime, 15 March (Basic semiconductor circuit design), 7.30pm,
Social Club, AERE Harwell, Nr Didcot, Berks. GINNG.
Southampton (RSGB Group)—Monthly meetings at Southamp-
ton University, Lanchester Building, Southampton.
(Southampton Radio Club)—Meetings on each Wednesdayand
Friday evening al the clubroom, Kent Road, Southampton. Tel
73378, G3ZKR.
Swindon (S & DARC)—10 March (Informal), 24 March (“Vhi
linear amplifiers", by C. L. Desborough, GANNG), 31 March (Joint
meeting with the Bristol ARC at the ""Pheasant” in Chippenham),
7.30pm, Penhill Junior School, Swindon. G3JAP.

Have you a pile of dog-eared well-
fingered back issues of Radio
Communication in your radio room
which you turn over each time
yvou refer to a particular issue?
No wonder they become frayed !

Why not protect them from
these ravages in an Easibinder
specially made to hold them by
Easibind Ltd.

One of these maroon cloth bound
sturdy binders will hold acomplete
volume (12 issues) firmly and
safely, and yet still enable in-
dividual issues to be extracted
and replaced, if necessary, with-
out damage. The binder is con-
veniently made so that even when
full it may be opened flat and any
page read with ease. The spine
carries the title and RSGB symbol
in gold blocking.

Easibinders for Radio Communication

Despatched in stout corrugated cartons, Easibinders can be obtained from
RSGB, 35 Doughty Street, London WC1N 2AE; price £1, including postage.
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MEMBERS’ ADS..................

These advertisements are accepted free of charge as a service to
members of RSGB. They must be submitted on the Members' Ads
order form printed on the penultimate page of each issue of Radio
Communication, or on a postcard similarly laid out. Each must
be accompanied by a recent Radio Communication wrapper
addressed to the advertiser, as proof of membership.

The closing date for each issue is the 7th of the preceding month,
but no guarantee of inclusion in a specific issue can be given.
Valid advertisements not published in the issue following receipt
will be held over until the next issue and should not be resubmitted.

Trade or business advertisements, even from members, will not
be accepted for Members' Ads but should be submitted as classi-
fled or display advertisements in the usual way. The RSGB reserves
the right to refuse advartisements, and accepts no responsibility
for errors or omissions or for the quality of goods offered for sale.

Members are advised to enclose a stamped addressed envelope
when replying to advertisements,

No correspondence concerning this free service can be entered
into,

See the current order form for further details.

FOR SALE

ARS8D with spare valves, £25 ono, HT40 with vfo for 40m and 20m,
auto trans, c/o rel, £20. Both £40. GC166 coil pack, £5. 2m fet cnvtr,
23-30MHz i.f., £8 ono. G3ZNW, 341 Walton Road, West Molesey,
Surrey, Tel 01-432 2239,

KW swr meter, unmarked, £8, Class D wavemeter mains operated,
phones, manual, £550. Practical Wireless Sept 1965-Jan 1969, £1:50.
Callers only {evenings). GAWXT.QTHR.

Cossor double beam T1049 scope, gd cond, £20 ono. Carr extra,
del free within 20 miles of Ripon, Yorks. Two Pye 45MHz i.f. strips
wideband, £2 ea, G3JLZ, QTHR.

SP600-JX-10, £120. Rebulilt Ranger, £10. Hunts RC bridge, £10. Colt
Woodsman match target, £38. All del free xcpt Ranger. Part exch
offers considered for SP600. GW3UCJ, QTHR, Tel Briton Ferry
2376.

Tiger 2m cnvtr with cascoded nuvistors, has slight fault, £8 bargain,
Instant heat soldering iron, saves current, £2. Wanted: coax c¢/o
switch. G3KH, 133 Station Road, Cropston, Leics. LET 7THH.

Eddystone 840C, vgc, £35. Will del up to 30 miles. Hill, 5 Burnfort
Road, Newport, Mon. NPT 3EU. Tel Newport 66710.

JXK 2m cnvtr, 18-20MHz, in vge, £12. HRO-MX with four coils 1-7-
30MHz, overhauled, new capacitors, psu, £15. Marconi 52 set, psu,
£10. Japanese bug, £2:50, half-built Cornishman, gd case, offers.
G3IWWC, QTHR. Tel Medway 33184,

KW Valiant less psu, £15. B44 Mk 3 less psu, £3. Large 1200-0-1200
trnstmr + swinging choke, £3. 550-0-550 180mA and 5V 3A trnsfmr
£1, BBC type PPMs, 1:-5mA right-hand zero, £1 ea. Hall, 109 Daws
Lane, Mill Hill, London, NW7 45J. Tel 01-959 8415.

Two 10ft triangular mast sections, £1 ea. 5042 heavy duty coax cable,
16p/yd. Heathkit 465kHz Q mult, £4. 44-core tel cable, 15p/yd. 8SMFD
600V block paper caps, 15p ea. Carr extra. G3RUD, 121 Norton Road,
Coleshill, Birmingham. Tel Coleshill 62222,

Constant voltage trnsimr advance type MT267A input 190-260,
output 230rms 240W, £8. GW3NUO, 27 Garnlwyd Road, Morriston,
Swansea.

829, 62ip. New boxed 6ACTs, 124p pp. Most 19 set accessories. R107
12V psu, 854p pp. Denco CTT/B turret, £2 pp. 1967-68 PWs. Many
boxed octal, ux valves. Callers welcome but phone first. GZ2TX,
Littlemead, 46 Upton Park, Slough, SL1 2DE. Tel Slough 21086,

Swan 500c and 230XC psu, newly revalved and aligned, 18 mnths old,
£250 ono. G3VYF, QTHR. Tel Crayford 22040, weekdays.

Collins KWM-2, 516F-2, PM-2, MP-1, 312B-4, 30L-1, 312B-3, £485,
might split. Hygain TH3 Mk 2 with Hygain balun, £45. Heath twoer,
£10. ETM-2, £12. G30BJ, 47 Hargrave Road, Maidenhead, Berks.
Tel 20399,

KW2000A ssb tx/rer with ac psu, hardly used, exc cond, £140 ono.
Jason am/im tuner, Leak varislope, Williamson valve-amp, £20, or
split.

Radiogram, old but working, freel Please coll. G3SGK, 13 Earls
Terrace, London W3, Tel 01-937 1356.

100 assorted brand new ww and carbon resistors, 50p. Mullard VVM
ac/dc volts, ohms ranges, Offers. Newnes TV Servicing up to 1956,
Pettitt, 82 Downhills Way, London, N17. Tel 01-888 8696.
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70cm valve cavity cnvtr, gd results, £5-50p post paid. Mallory 6V
vibrator kit, 75p post paid. Command rx. Various lengths coax 802
cable. Tx inc modulator 6L6 mod with mod trans. G3JGV, Rose
Cottage, Pepperdon, Moreton-Hampstead, Newton Abbot, Devon.

KW Viceroy Mk 3, £65 ono. View by arrangement, Jones, GBASO,
QTHR. Tel Worcester 23434 extn 113 (office hours).

CR100 S meter noise limiter, £15. BC221 charts and psu, £16. Both
in pd cond. Sae, G3LLX, QTHR.

Tx Gelosc G212TR + psu, 10-80m, 60W, perf wkg order, press to
talk oprn, £23 ono. Buyer coll. GW8CCA, 19 Pantycelyn Road,
Llandough, Penarth, Glam, CF6 1PF.

Hammarlund HQ170 exc cond with manual, £67. Buyer coll, Major
13 Braintree Road, Ruislip, Middx. Tel 01-485 0920.

Creed 54 with perforator attachment; Creed 54; Creed 75; Creed 54
rx only; Creed 7B, Creed TTR reperf; Creed 65/54 auto. All at
reasonable prices. G6JF, QTHR.

Rtty rx f/s AP100386. Creed 7B ac 230V
nr cdr, why. G3JGC, QTHR.

G2DAF linear + sep psu, needs QY3-125r, £35. Two HROs c/w
coils 4 modern valve front ends, £15 ea. G2DAF hf xc convtr,
5-5-5MHz i.f. (14, 21, 28, 28-5MHz), £5. Bush radio mw/sw, b/s, 10W
hifi, £10. G3LCS, QTHR. Tel Wolverton 3379.

Valves: 813, 805, TZ40, 866, 866VR, U19, 12El, PX4, VCR138. Tube
screen base. Offers. GADFS, QTHR.

Heathkit Mohican, hardly used, £27, Bennett, 13 Dickinson Road,
Formby, Liverpool L37 4BX. Tel Formby 73502,

Double conversion rx BC348 comp with S meter, xtal filt, electron-
iques front end, ham bands cnvtr, external Q mult and generous
psu, circ diagrams and full details supplied, £30 the lot. Grieve,
Freshfields, Crouch House Road, Eden Bridge, Kenl. Tel Eden
Bridge 2526.

898 dial, Drake 2C, Green 2M20, Avo sig gen Mk 3, Green varacior
70cm, vintage 216A valve, aerial rotator, 70cm wavemeter, Nombrex
audio generator, odd valves, trnsfmrs etc, QP166. Donati, 20 The
Ridgeway, Herstmonceux, Sussex.

Bridge megger 250V in leather case, perf cond, £15 ono. Will exch
for re for swl. Codar preselector, self powered, unused, £4-50. R
Shams-Nia, 11 Holsworthy Square, Elm Street, London WC1. Tel
01-278 5839.

4X150 bases (3), several 4X150A, QQVO02-6, DET22 valves. CK3
chopper, other bits inc digital ICs. Part brand new. Sae or phone.
G30CB, QTHR. Tel Stithians 480,

Two 572B/T160L valves ftor Heathkit linear ete, as new, £9 pair or
£5 ea. GWA0GG, QTHR. Tel Bishopston 2828,

Tiger TR200X, 80-10m, 150W tx. Also KW2000A de-de psu, offers,
All gd cond. RCA photomultipliers types 5819 (2off), 6217 (1off),
new, £3 ea. VCRI7 with base and mag screen, £1-50, G3TTV, QTHR.

Lafayette HE3D rx, 550kHz-30MHz bandspread 80-10m, gd swl rx,
£25, or will exch for G2ZDAF rx. Hague, 13 Denesway, Hook Green,
Meopham, Nr Gravesend, Kent. Tel Meopham 2324,

Sinclair stereo 60, lwo Z50s, £17 ono. New tv uhf tuner, less valves,
£1. 2AP1 equiv scope tube, 50p. 813, £1-25. Marconi HPB2 vhf tx/rx
QQV0/6/30 pa, need attention, circ diag inc, offers. McLeod, 30
Norman Road, Ripley, Derby. DES 3GL.

psu. Will exch for TA33
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CRI100 with new S meter, noise limiter, exc hammer pattern paint
work, nrly all new valves, gd wkg order, with circ and notes, £20.
Pref buyer coll. Oughton, 48 Morley Hill, Enfield, Middx.

/M tx 160m similar ATS5, rx convir to car radio, both transistor,
dc supply and control unit, Codar Halson loading coil, lot £20.
Heathkit HP13A, new, £25. G3EBH, QTHR. Tel Nettleham 358,

KW2000A with 2X6146B in pa -+ ac psu, vgc, £145. Inspectn invited
evngs or weekend. G3HIW, QTHR.

ARS88D, exceptional cond, £40. Special Yaxley switches made to
order, state details. G3VQL, QTHR. Tel 51733,

KW Vanguard 10-160m, £30, TS510 ssb trnscvr, £140. 2m/M station
EC10 + Mosfet, Ranger tx, halo, £50. G3ZKS, QTHR. Tel York
25798.

RSGB Bulls, comp vols 1964-65, 1966-67, 1968-69, gd cond, offers, ¢
postage. 6300Q, QTHR. Tel Stratford on Avon 5973,

2m tx chassis QQV03/10 pa and circ |- data, valved but no xtal or
psu, £2:50. Also 12V rotary psu (for 19 set etc), £1 + carr or buyer
coll. West, 19 Egerton Road, Whitefield, Lancs. M25 7FU.

CR150, psu, hndbk, £20. HRO 9 coils, psu, £18. Codar ATS tx, psu,
£15, Buyer coll. G3SIE, QTHR. Tel 021 235 2371 (9-5pm).

Comp fixed and /M station, Codar ATS and T28, 12M/S /M psu,
2505 mains psu, control unit spkr, mic, £35. G3LYN, QTHR. Tel
Bath 22723.

Codar ATS, mint, £10 ono. G3NTT, QTHR.

AR88LF, gd cond, overhauled and resprayed, £40 ono, High power
70cm tx in new 6ft enclosed cubicle rack, comp with high quality
modulator and psu. Sae for details. Moore, 3 Manor Road, Daventry,
Northants. Tel Daventry 2812,

RSGB Amaleur Radio Handbook 3rd edition, 50p. Joystick aerial,
50p. 455kHz 500Hz, Collins mechanical filter, £5. G3VSL, 24 Wood
Road, Ashurst, Hants, Tel Ashurst 2125,

Tape recorder, Philips, 4 track, 3 speed, gd cond, £10 ono with
manual, G3WJK, QTHR. Tel 01-300 1608,

KW Viceroy Mk 3 tx with extra § lattice filter, 6146Bs, manual, exc
cond, £85 ono. Will deliv 50 miles, or buyer coll. G3IUZ, QTHR. Tel
Harpenden 3007.

9RS59E, mint with spkr, £28 ono, G3GVA, QTHR. Tel 021-458 4906.

Brand new ics, not rejects, from 12ip ea. Also reject computor
boards, large, real value, 424{p ea. Sae for details. GBDCT, 17
Cadnam Close, Strood, Rochester, Kent. Tel Medway 77405.

QST 1959-69, 11yrs issues comp, £5, Vanguard tx, 10-80m, £15, Ex
RAF 1143A tx/rx, 100-125MHz comp in case, £5. Buyer coll or pay
carr. G2ZHDT, QTHR.

Heathkit HW30 2m trnscr, comp, £18:50p. Type 48 tank trnscwvr,
6-8MHz, £2. ECC33 octal base, double triodes, 174p ea. Pref buyer
coll first two items. GBCEV, QTHR. Tel Nottingham 269635.

Minimitter /M, comp psu, control box, cables, spares, £10. Wanted:
ATS5 tx, no accessories. Also commercial top band /M aerial.
G3VYP, QTHR. Tel 021-747 2358,

PCR-2 rx, vg wkg order, range 2:0-23MHz + mw, mains operation.
Wanted: gd stereo amp approx 10W + spkrs, gd price paid for
right offer. Cairns, Merryend, Hoghatch Lane, Follyhill, Farnham,
Surrey. Tel Farnham 6852,

CR100 exc cond, fitted S meter, £12. Buyer coll. G3UFL, 385 Main
Road, Broomfield, Chelmsford, Essex.

DX60B and HG-10B vio. Both new cond, less than six mths ola.
Will sell both for £50. G5ARL, QTHR. Tel Eriswell 2238.
Eddystone 888A in gd wkg order, also modulator for a.m. tx, pair
of KT66s in output. Offers. G3YCT, QTHR. Tel Southwell 2377.

New Eimac boxed 3CX100A5s, 465As. 70cm parabeam in gd cond,
G3KMS, QTHR. Tel 061-723 2529.

Pye Cambridge high band tx convtd to 2m, offers. WM2TV scope
with line selector, both on trolley, £20 ono. Leak TL25 amp and pre-
amp, make quality mod, £18 ono. G3MOU, QTHR. Tel 01-570 6181.

4m 50W rig with built-in psu, 3 position xtal switch, in satin anodized
aluminium case, £15. 63VZV, QTHR. Tel Toddington (05255) 2470,

CW tx, 10-80m, 50W, small, £15, CR150/4 rx less psu, case, £10,
Exch SX28 for CR100, must be in gd cond. G3MEJ, QTHR. Tel
01-648 5895.

Manual info available, B2, BC312, BC342, CR100, ARS8, HRO, 527,
BRT400, R1155, T1154, BC221, ET4332, Pye Ranger, Wilcox Gay vio.
Sae pse stating specific req. GIANK, QTHR.
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New 7183 sstv tube, £5. 1940 RSGB Handbook. Offers. CRTs:
DH7-91, brand new, £5; DG7-32, £3. CV90, 25p, Tested. Similar
BC108, 5p; OA95, 2p; 12AT7, 6L6, 6Y6, others, 12p; 866A, 32p.
G3VZF, QTHR. Tel 01-898 5062.

ARBSSBLF, exc cond, £30 or would pt exch for Hammarlund HQ170,
cash adjustment. King, 6 Grange Crescent, Rubery, Rednal,
Birmingham.

NCX-3, wkg with hndbk, spares etc, no psu, £75 ono. BC348Q
modded 6V heaters, muting etc, £20. TCS12T X pi-output, mod pre-
amp, £15. Will deliv 50 miles, G3JAG, QTHR. Tel 0203 88771 Exn 972
(office hours.)

3C 348 J, £15. Class D wavemeter ac, £5. Homebrew scope, £6. All
ono, Field, 2 Hobbs Walk, Doverhouse Road, Roechampton, SW15.
80-10m a.m. tx 60W 5B/254M pa 12V transistorized modulator
removable unit for use elsewhere, eg /P, Pye output, £15. Separate
psu, £5, Both fully metred. Orchard, G3TTC, c/fo 12 Badby Road,
Daventry, Northants.

Two 10-TMHz «xtal filters, £2 ea. Xtal controlled 2m converter,
ECC88 cascode 26-28 i.f., 100th (2), offers. Transistor vhf fm car
radio, £10. G3BLP, QTHR. Tel Woldingham 3323.

Creed 76 and 3X, tu, £25, or with B40OD (revalved), ext spkr, manual
and 30ft vertical, £55. Cullen, 3 Athelstan Road, Romford, Essex,.
Tel Ingrebourne 42676.

Full power linear 2m and 10-80m with 2-4X150A blower trnsvtr, aux
psu, also digital cnvtr to 15MHz. Assorted other uhf valve digital
ICs. G3OCB, QTHR. Tel Stithians 480.

Emigrating. 8-10m homebrew linear amp, runs 400W pp from a
4-50A will run a KW with a 4-400, tests any evening on 80, £30.
Lafayette HA 63 gen cov rx, 500kHz to 30MHz, ideal for swl or ham,
£11. Garrard AT600 hifi deck, fully mod by dedicated enthusiast
mounted in teak veneered cab, comp with Goldring CS90E cartridge,
real bargain, only £11. G3ZHI, QTHR.

Tx 2m compact, homemade, £10. “'Surefire” 2m or 4m tx, £10.
Marconi 4m tx No 9 Mk 1, £8. Exch any or all for /P tv, Seymour,
25 Ryde Buildings, Webb Street, London SE1.

Trio 9R-59D ex cond, optg manual + orig pckg case, £25. GBCPZ,
QTHR. Tel Upminster 26839.

Swan 350 calibrator, £160 pp. TA33jr AR22 rotator cables and coax,
£30. KW dummy load swr meter coax switch EZ match, £20. 4m
Ranger, new tx/rx xtals, £10. GIHEA, QTHR. Tel Longfield 4118.
Wilcox Gay vfo or qrp tx, calibrated, £3'50. Electrostatic 1,500V
voltmeter, £1. 500V 200mA trans, £1. Meters 0-5, 0-20, 0-50, 0-100
ma, £37'50 ea. All plus carr. G2FST, QTHR.

Jack Davies 5000 2-pole 2-way relay, new. Carpenler polarized relay,
new. GEC 115/120 CZA 500W projector lamps (2), new. Offers.
G3YAOQ, 37 Brooklyn Road, South Norwood, London SE25, Tel 01-
654 6642,

Q meter, Boonton, Radio type 170-A, £5. Marconi Q meter type
TF329F, £6. Hammerlund SP600, £65. Suppressed zero voltmeter
Marconi TF1377, £10. Airmec millivoltmeter type 264, £10. Rf bridge
Wayne Kerr type 601 with source detector, £20. Hall, 22 Maple Drive,
Beverley. HUM 9QJ. Tel 0482 885854,

Electroniques QP166 coilpack bandspread 160-10, will cons exch
vhi-fm % 2m gear or /M psu. EISCD, Ballylynch, Carrick on Suir,
Ireland.

Trio trnscyr TS500 with PS500 psu and spkr dynamic mic and 1pf,
£100. Wood, 4 Cross Road, Rodwell, Weymouth, Dorset.

Special PCR3 rx with S meter, bfo, noise limiter diode, fine tuning
product detector for ssb, Variable agc standby sep rf and if,
controls. Special cabinet and psuw, mw and 2-24MHz, £15'50,
G3WLX, QTHR. Tel Beaconsfleld 4365

Rxs B28 (CR100), £18. B40. vgc, £19 10s. Marconi picture and wave-
form monitor BD627, £9. Psu to suit, 300V at 500mA stab, £10
Labgear modulator, pair 807, £6. Homer, 32 Ironmill Lane, Crayford
Kent. Tel Crayford 23124,

WANTED

QSLs for WAB Award: G3KFX 02/09/63; G3KGY 10/04/60; G3KPV
02/09/57; G3MAD 02/09/63; G3SLV 11,/21/68; G3UK 02/09/63; G5ABV
10/06/67; G5GK 03/24/57; G6RJ 11/16/63; GI3JIM 10/20/68; GIETK
02/09/63; GM3GNE 10/25/64; GW2BUF 10/24/67. Help appreciated.
WBGUZ, QTHR.

4CX250Bs plus base/chimneys or equip containing same. 898 dial.
Xtals 38883, 42-833MHz, 33-7205, 44-961MHz. Blockley, 84 Eimwood
Way, Basingstoke, Hants.
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Crystal calibrator No 5 (for wavemeter GL/T/No 3) Marconi TF 712,
GBCLG QTHR. Tel 01-673 1420 (day), 01-778-2739 (evng).

Buy or borrow service manual for info on Hartley 13A, Scope without
time base, G2CLP, QTHR. Tel Bedford 68152 evenings.

O'scope lor under £8. Need not be wkg or comp. Turner, 15 Egghill
Lane, Birmingham B31 5NU. Tel 475 7119,

Command rx 3-6MHz, must be faultless. G5NN, QTHR. Tel Winslow
2498,

Knobs, S meter and case for ARBBD. Buy or borrow manual. For
sale: R1392A. GBDAN, QTHR, Tel Tavistock 2827,

898 dial. Electroniques ifs 1-6MHz, 465, 85kHz. CQs, QSTs with
info direct conversion rxs, improvements for Trio 9R59D, For Sale:
Unused 29ABSU set. Want to meet another enthusiast in district.
Sutcliffe, 24 Medfield Street, Roehampton, SW15,

5B200 Heath linear. AR22 rotator. KW Z match. G3JMO, QTHR.
December 1970 Practical Wireless. Clark, 55 Hodgsonites, Charter-
house, Godalming, Surrey.

Buy or borrow circ and info on vhf rx R1392D. G3YYO, QTHR. Tel
01-942 6164,

Sommerkamp FL200B ssb tx, Goodwin, 'Chestnuls,’ Holmer Green
Road, Haziemere, High Wycombe, Bucks. Tel High Wycombe
23984,

Wisden crickel almanacks before 1950, Quote prices. Norgate, 103
Harvey Lane, Norwich, Norfolk, NOR 63S.

Borrow or buy Hambander rx by Radiovision, circ diagram and/or
valve line up. G3SGH, QTHR. Tel Ashford, Kent 21158,

Info req on using old turret tuner as a convir for two and four
metres. Also modifications needed to do this. Southam, Conway
Cottage, Cornfield Road, Seaford, Sussex.

4m xlals 11-7290MHz, 11-683MHz or near freq. Also 2m 8042MHz or
near, why. Pref exch for other xtals or bits and pieces but will con-
sider purchase. G3NPF, QTHR. Tel Southend on sea 544096.
External vio suitable Heathkit SB101. Would consider well made
home-built unit. GD3MBC, Fair Isle, Foxdale, Isle of Man. Tel St
Johns 397,

Aerial assemblies AS-410/URD-2, requirethree. Typebox and pallets
for teletypewriter mod 28. Technical manual Navships 91490 for 1/s
convtr CV-B9A/URA-8A. Tech manual for Cintel scope type 15A.
J. Barry-Pelers, Blue Coat School, Waveriree, Liverpool L15 9EE.
Tel 051-733 1407/8, (051-724 4446 evenings).

Hndbk and/or circ for telegraph display unit type TDU2 manufac-
tured by AT&E. Also 1in vidicon with scan coils. GBAWN, QTHR.
Decon pot for beam rotator or would consider comp rotator.
G2BNZ, 29 Rumworth Street, Bolton, BL3 6LW.

DX100 or similar. Any cond, coll London area. Willetts, 23 Crewys
Road, London NW2. Tel 01-432 4628 (office hours),

G2DAF tx Mk 2, gd cond. Unfinished model considered. Lyall,
G8SG, Kenora, Cornhill on Tweed.

Radio Communication Handbook (4th edition). G3UAA, 28 Loxley
Road, Glenfield, Leicester LE3 8PB.

Pye Cambridge, pref high band, also Command rx 3-6MHz or 6-
9MHz. GBCBE, QTHR.

Xtals 9060 8030-10X. 7685, 7765, 7640, 7765-FT243 or near. GBCO,
2 Whitehall Road, Grays, Essex,

Ptble record player, can coll Manchester area. G3BDL, QTHR. Tel
D61-789 4121,

WS19 ta/rx in wkg order. External appearance unimportant but
state price. All letters answered. Roberts, 7 Qundle Road, Moreton,
Wirral L46 BSR. Tel 051-677 9143 (after 6pm only).

12MH1 xtals any holder for cw end of 2m. Also 3cm flexible wave
guide 12in min length, GBANQ, QTHR.

gl_:_{&r borrow for copying: Minimitter circ and gen. Defray. G3FXO,

One (or more) Nixie tube hivac type XN5. G3IFV, QTHR. Tel Winter-
bourne 2190,

Service notes and/or hndbk req for electronic test meter CT471C.
G3RYF, QTHR.

Tape recorder, deck only. Any standard model of gd guality manu-
Iaciure_, Truvox or sim, 3 motor 2-4 track, 3 speed. State cond, age
and price. GM30FT, QTHR, Tel 041-956 4333 evenings.

Vibroplex bug key. G3MEJ, QTHR.

100 kHz filters. All b/w from 100Hz to 3kHz. Details and price to
G3GVA, QTHR. Tel 021-458 4906,
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Young schoolboy, just starting, needs rx, about £10, G3RDK, QTHR.
Tel 01-856 7478,

2 sockets for ACX300A. G3KMS, QTHR. Tel 061-723 2529,

Cub Scouts req extremely cheap ex-govnl rx or sim to start swl,
will coll up to 40 miles. Raven, 69 Leicester Road, Glen Parva,
Leicester LE2 9HJ. Tel Wigston 2655,

Buy or borrow hndbk, service manual or circ for valve voltmeter
CT54. BC221, cond and price. New ARS8 gear box, GBAHN, QTHR.
SB10U comp wkg order, state price. WIll coll in London. G3Z0J,
54 Nightingale Place, Woolwich, London SE18.

An 80m tnscvr such as HW12A, Would accept an unfinished kit
or tatty example for /M use. Also dc psu for above. For sale: 9MHz
filter inc both xtals, G3SEL, QTHR. Tel West Coker 712,

Manual for 13A scope and ARB8D, Lander, 21 Dobroyd Street, nr
Crumpsall, M/C8,

VHF

COMMUNICATIONS

A PUBLICATION FOR THE RADIO AMATEU
ESPECIALLY COVERING VHF, UHF AND MICROWAVES

The magazine especially for the VHF-UHF amateur. VHF COM-
MUNICATIONS is more than just a magazine, since it ofiers
features not provided by any other magazine in the world.

@ Purely technical articles in the VHF and UHF spheres, no
editorial columns.

e Provides all special components required for building up the
described equipment that are not readily available to the
amateur. ltems such as: Epoxy and Teflon (PTFE) PC-boards,
coilformers, trimmer capacitors, semiconductors (including
ICs), as well as kits of parts.

o Absolute state-of-the-art in VHF lechnology, because the
authors of VHF COMMUNICATIONS are not only leading
VHF amaleurs but mostly professional engineers employed
in Industrial research and development departments.

VHF COMMUNICATIONS is a quarterly publication in February,
May, August and November. The subscription rate is £1-50;.
individual copies are available for 48p.

Please write to your representative for full details, including list
of contents, material price lists, etc. All back copies are still
available.

Editor: Terry D. Bittan, G3JVQ/DJOBQ
Robert E. Lentz, DLAWR
Publisher: UKW-BERICHTE, H. J. Dohlus, DJ3QV

D-8520 ERLANGEN, Gleiwitzerstr. 45
Federal Republic of Germany
U.K. Representative:
MICROWAVE MODULES
4 Newling Way
WORTHING, Sussex
Tel: 0903 64301 (Worthing)

RADIO AMATEURS

DO YOU NEED AMERICAN
CONSTRUCTION COMPONENTS?

Send us a list of your needs and we will give you a quotation
on any standard American parts which you may require.

No longer need you avoid construction projects in Ham
Radio or any other USA amateur publication because of hard-
to-find parts. We'll find them and send them to you.

HAL DEVICES
BOX 365 HF, URBANA, ILLINOIS 61801, USA
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PUBLICATIONS ORDER FORM

Please supply the folfowing publications: (Please print in BLOCK LETTERS)

Quantity Title U‘ralit price T;tal price
— - S B
Total

Please use this Order Form when ordering publications from RSGB HQ. Post lo:

RSGB Publications, 35 Doughty Street, London WC1N 2AE

Maygazine ———

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-Tec),
Greenville, New Hampshire, USA.

The subscription rate for ham radio magazine mailed to the UK is £2.50 per year. UK subscription applicationg
should be sent to RSGB, 35 Doughty St, London WCIN 2AE.
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THE SENATOR CRYSTAL BANK
CRYSTALS FROM STOCK  G3UGY  01-769 1639

The SENATOR Crystal bank Uy holds apy ly 50,000 brand-
naw, modarn crystal units from 50kHz through 132MHz so, whan ‘phoning or
writing In, don't ba too surprised when we aro able o tell you elther that wa
have your fraquency exactly or something very close lo It IN STOCK—this
way you don't neod to buy Imported crysials or the long wall thal comes with
them.

Weo soll BRAND NEW crystals of recent manulacture, so there's no com-
parison between them and so-called “‘brand-new"’ sx-lorces 25 year olds
which, If they osciilate at all, by now have possibly "wandered"” a few kHz
and may nol overione.

To ensure salisfaction, every crysial we sell ls now tested on our high-
frequency digital counters and test sets lor frequency and drive.

Crystals lor every amateur band always In stock, Here's our STOCK range
ol drand-new HCG/U, BMHz for 2m: 8-007, B-018, 8021, 8-032, 8:041, 8-043,
8047, 8:048, 8:058, 8:061, 8070, §-081, 8092, 8100, 8104, 8107, (and in-
belweens, but you'll have to ask us about them specially). AND THEY'RE
STILL ONLY £1:00 each plus 5p p.p.

You can order with confidence from SENATOR CRYSTALS the people who
don'l Just “sell" crystals, but know aboul them too,

An lied to | g el ics fturers,

Frequencies between 200Mz to 200MHz made TO ORDER bul see our List
first s tha lrequency you want may be In our low-price slock range.

S.AE. for list—Malil Order—to:

SENATOR CRYSTALS

Dept. Q.C. 36 Vallayfield Road, 8.W.16

o™ 3, BIRKETT * Ui
Tel: 20767,

M.0.5. LOGIC I.C's unlested with detalls.
8 Bit M.0.S. Shilt Repistor. 3 for 60p (12/-).
24 Bil M.0.5. Shift Register. 3 for 60p (12/-).

Quad 10 Bit M.0. 5., Shift Registor. 3 for 60p (12/-).

M.O0.5. Quad Adder 3 lor 60p (12}-).

2-6 way M.Q.S. Ring Counter. 3 for 60p (12/-).

& Bit Ripple Thro Counter. 3 for 60p (12/-).

Dual 3 Input Nand Gate. 10p (2/-) ea 90p (18/-) per doz.

2 = 3 Inpul Mandoran (Multiple And-Or Amplity Not) 10p (2/-) ea %0p (18/-)
pardoz.

Dual 3 Input Nor Gate 10p (2/-) each 80p (18/-) per doz.

Single & Input Or-Nor Gate 10p (2/-) each %0p (18/) per doz.

Universal Counter-Register Bistable Elomont, 12}p (2/6) each. £1-20 (24/-)
par doz,

Sub-mini 10-40pl C ic Trimmers, 2}p (6d.) each. 25p (5/-) per doz.
1N 4000 Series Plastic 1 amp Diodes unlested 20p (4/-) ea, 25 for 32{p (6/6).
Communication Serles of L.C."s lar Exporimental use only, consisting of
1 % RF.,3 % LF's, 2 x V.O.G.AD.,,2 x A.G.C. 1 x Mike Amp, 2 x
Balanced Modulators, The 11 L.C's untested with clrculls for £2-50 (50/-).
Double Balanced Modulators untested 3 for 60p (12/-).

Mullard Transistors BF197 or BF196 a1 25p (5/-) each.

AC128-AC127 Matched Pairs, 30p (6/-) per pair.

Mullard Diodes. BA144 or BA154 at 10p (2/-) each, DASY al Sp (1)-).
Mullard Variable Capacitance Diode BA 102. 22}p (4/6) each.

Plessey SA 52 M.A.D.T. P.N.P. Transistors. 10p (2/-) each. 90 (18/-) per doz.
BY 128. 1000 P.1.V. 750mA Silicon Diodes. 15p (3/-) each. £1-50 (30/-) per doz.
SPRAUGE 2N 3321 900 Mc(s P.N.P. unmarked Transistors, 7ip (1/6) each.
7 for 30p (6/-). 40p (8/-) per doz.

Philiips 470Kc/s Double Tuned Transistar L.F's. 5p (1/-) each, 50p (10/-) per
doz,

50 assorted p Channel F.E.T's at £1-12} (22/6).

WIDE BAND RF/L.F. AMPLIFIERS with Detector and Video oulput untested
with clreull. 10p (2/-) each. 3 tor 25p (5/-), 6 for 40p (8/-). 12 for 80p (12/-).

40 LINEAR |.C's untested with circuits. £1 per 40,

14 Pin Dual in Line Quad Two Input Nor Gate Emitter coupled Logic High
Spoed. Untested |.C. 10p (2/-) each, 7 for 52}p (10/6). 65p (13]-) per doz.

100 P.1.V. 10 Amps Silicon Rectifiers at 12§p (2/6) onch,

TRANSISTOR TUNING CONDENSERS. 6pf at 10p (2/-), 125 + 125pf al 15p
(3/)-). 250 + 250p1 at 15p (3/-). Sub-min. 3 pana with S.M. Drive. 15 + 15 + 20p!
nl 25p (5/-).

RADAR Wide Band Integrated Circuit Amplifiers. 10-60 Mc/s. Branded with
connections. 20p (4/-) each. £1-80 (36/-) per doz.

TT21
The most powerful
in its class!

Refinementsto 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 too.

Output ratings in load circuit

Class AB1 (s.5.b.) 110 Wp.ep
Class C (a.m./ew./tm) 146 W

Class AB1 fixed bias (audio) 140 W per pair
For full technical specification write to:

THE M-0 VALVE COMPANY LIMITED
BROOK GREEN WORKS
HAMMERSMITH LONDON W6

Tel. No. 01-603-3431

FIRST for carpets AN
&

Dodson Bull

nd0% DISCOUNT

on BRANDED CARPETS

Wilton @ Axminster @ Oriental ® Tufted
® All makes available with full Manufacturers' Guarantees
® NO IMPERFECT GOODS SOLD @ Free delivery in UK.
® Export fitting service available most areas.

£200,000 carpets on display

In our extensive London and provincial showrooms
Write stating requirements or lor introduction fo carpet show-
rooms id most main cities. Free brochure on request to Dept. RC

DODSON BULL CARPET CO. LTD.

LONDON: 5 & 6, Old Bailey, ECAM 7JD. Tel: 01-248 7971.
BIRMINGHAM: 164, Edmund St., B3 2HB. Tel: (021) 236 5862.
BOURNEMOUTH: 268, Old Christchurch Rd., BH1 1PH
Tel: 21248. BRISTOL: 2-3, Royal London House, Queen
Charlotte St., BS1 4EX. Tel: 28857, LEEDS: 12, Great George
St.,LS1 3DW. Tel: 41451, MANCHESTER: 55-61, Lever St,,
M1 1DE.Tel: (061) 236 3687/8/9. NEWCASTLE-upon-TYNE:
90-92, Pilgrim St., NE1 B5G.Tel: 20321/21428. WESTCLIFF-
on-SEA: 495, London Rd., SS0 9LG. Tel: Southend 46569.

Open:9.00-5.30 Mon.-Fri. Sat. 9.00-12,00 (Manchester 9.00-4.00)
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IEXC TR AL

in April issue of PRACTICAL WIRELESS

8-PAGE GUIDE T
TEST INSTRUMENT

This illustrated eight-page supplement is a survey of current test gear for
servicing radio and audio equipment. Though complete in itself, it will also
provide a useful introduction to an important new series on servicing by
H. W. Hellyer and Gordon J. King which starts the following month.

WORKSHOP OSCILLOSCOPE
This Practical Wireless design can be made from a readily
available c.r.t. and other components. Even the case is a
stock item. Read all about this versatile unit in the April issue.

HIGH IMPEDANCE VOLTMETER
Winner of the Practical Wireless Project Autumn Trophy
With ranges of 1-10-100-1000V and input impedance of at
least 3M L), The cost is small, a 50uA meter and three
2N2926 transistors forming the basis of operation.

Plus other constructional features

PRACTICAL

WIRELESS

April issue on sale Friday 5 March—173p
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CLASSIFIED ADVERTISEMENTS

RATES: Display: £3 single column Iinch.
Private advertisements 5p per word, minimum charge £1.
Trade advertisements 10p per word, minimum charge £1.

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

- — Post to SAWELL & SONS LTD,, 4 LUDGATE 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-fi 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
T8.310 VFO for exceptional stability. Trio transmitters
Receivers, and most makes hi-fi, Demonstrations.

HOLDINGS PHOTO-AUDIO CENTRE,
39/41 Mincing Lane, Blackburn, BB2 2AF.

Tel: 59595/6. Closed all day Thursday.

R.S.W. ELECTRONICS
U.H.F.-V.H.F. GEAR

Tocm TRIPLER AMP
24W QQV03[20A TRIPLER AMP. £26 COMPLETE.

70cm PRE AMP
SINGLE STAGE BF 180 TWIN TROUGH LINE PRE AMP. TYPICAL
GAIN 15dB, TYPICAL N.F. 4 dB. 4* = 1§" =1°, 12V + VEEARTH.
£4:25,
METRE LINES
PARALLEL LINE ANODE CIRCUIT FOR QQV06/40 ETC. 8" » || DIA
LINES WITH DISC TUNING, ANODE CONNECTORS AND CERA-
MIC INSULATORS. SILVER PLATED £4:25,

2 METRE HIGH Q BREAK
ALL COPPER, CYLINDRICAL TYPE 12° » 14" DIA, BELLING & LEE
T.V. TYPE INPUT AND QUTPUT SOCKETS SUITABLE FOR HIGH
POWER £5-00.

23em TRIPLER
METALWORK FOR HANDBOOK 23cm TRIPLER (PLATE LINE
VaERSION? IN DIECAST BOX, LESS CATHODE TUNED CIRCUIT
£8-25.

i COMPONENTS
DISCOIDAL CAPACITORS 1000 PF. 61p EACH,
CERAMIC STAND OFF INSULATORS. 74p EACH + P. & P. 5p.

S.A.E. enauiries lot P.& P.25p exira .

57 JACEY ROAD. SHIRLEY, SOLIHULL

TiL

YOUR CALL SIGN ENGRAVED white letters black plate.
6 % 14 inch, 28p 2 -« § inch, Badge pin, 21p-post free-C.W.O.
Workshops for the Disabled, Northern Road, Cosham, Porismouth
POG6 3EP.

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

RADIO COMMUNICATION March 1971

CRYSTALS FT243

Types from5675kHz to 6975, 7050 to 7925, 8100 to 8650 in 25kHz steps
20p ea, p. & p. Tlp
40 Assorted including FT241A & 243 types
£100 p. & p. 17ip
RF Meters 2in round £2 post 22ip
Mew catalogue No.18 with 50p worlh vouchers 22} p post free

ARTHUR SALLIS LTD. 28 GARDNER STREET, BRIGHTON

QSL SAMPLES, excellent range at right price. Log books, 35p.
Bailey and Co., Greenfield Place, Weston-super-Mare.

A A A A A

LETcHwo RT ELECTRONIC

COMPONENTS

for Amateur Radio and 5.W.L. also Ex-government and
Commercial Communications Equipment, Servicing and Updating.

OPEN ON SATURDAY ONLY

W.T. COMMUNICATIONS AND ELECTRICAL

14 Pixmore Yard, Pixmore Avenue, Letchworth, Herts.
Turn-in by Jet Garage in Pixmore Avenue.

e

COMPLETE CODAR STATION T28RX ATS TX 12V p.u. Mains
p.u. and change over unit £35 ono. W. Tynan, 29 Eim Walk,
Stevenage, Herts. G3SJR. Tel: Stevenage 51297.

QSL CARDS: 1,000 from £298. SAE samples, Ara Press, 46
Moat Avenue, Coventry.

MISCELLANEOUS

PATENTS and TRADE MARKS.-Booklet on request. Kings
Patent Agency Lid (B. T. King, Mem RSGB, Reg Pat Agent).
146A Queen Victoria Street, London, EC4. Tel 01-248 6161. 60
years' refs,

GODSHILL l.0.W. Bed, breakfast, evening dinner, H & C all rooms,
TV Lounge. Also avallable 4 berth caravans. G3RND. Berden.
Bridgecourt Farmhouse, Tel. Godshill 606,

EXCHANGE

TRIO STOCKISTS-York Photo Audio Centre. Fossgate, York.
Tel. 56176.—Equipment exchange for Cameras/Projectors.

seec Trnsveseees

OPPORTUNITIES UNLIMITED

Gelthe right C & G Cenlificate and be ready 10 move up Into a higher paid job. ICS

provide expert coaching for Telecoms Techns' Certs; Radio and TV Servicing:

Electronie Servicing; Radio Operator Certs; and Radio Amatours’. Also available
Caolour TV Setvicing, and many other courses.

Details from I1CS, Dept. 563 Intertext House, London 5.W.8.

ressee sesss sesss
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A.M.S.E. (Elec.), City & Guilds, R.T.E.B, Cert,, Radio Amateurs'
Cert., elc., on ‘Satisfaction or Refund' terms. Wide range of Courses
in Elec. Engineering, Design, Installation, Repairs, Refrigeration,
Electronics, Radio & TV, etc. Send for full details and illustrated
book-FREE. BRITISH INSTITUTE OF ENGINEERING TECHNOL-

EDUCATIONAL

OGY, (Dept. 200K), Aldermaston Court, Reading RG7 4PF.

PRE-1919 Wireless apparatus: Marconi, Fleming item; X'ial
spark, coherer etc. Will refund reply postage. Dick Sepic, 1945

WANTED

E. Orangegrove Blvd. Pasadena, California 91104 U.S.A,

Owing to the postal dispute, we much regret the
interruption of our normal advertising but this will
be resumed as soon as possible.

Telephone enquiries are welcomed however, which
will receive our normal speedy attention.

AMATEUR ELECTRONICS, ELECTRON HOUSE,
518/520 ALUM ROCK ROAD, BIRMINGHAM, 8.

Telephone: 021-327 1497 021.327 6313

218

hamstrung?

No need to be strung up with guys!
our telescopic. tilt-over towers

are unguyed.

Post and wall mounted models,

in heights of

25, 40, 60 and 85 feet

Send for details:

Strumech Engineering Co. Ltd.
Coppice Side, Brownhills,

Walsall, Staffs.

STRUVIECH
WIERSA@WYER
SVSINER

ELECTRICAL INSTRUMENTS LTD

CHILTERN WORKS
HIGH WYCOMEE

BUCKS
Phone 30931
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EFFORTLESS MORSE WITH THE NEW

SAMSON ETM-9 BLECTRONIC

KEYER

SILENT!

No distracting,
clacking
relay

TINY
Leaves more
room on your
desk

211 Silicon-planar transistors & 6 diodes. @ Super-silent, sealed, DRY
EED CAPSULE keys any TX (sume el-bugs suit grid-block I-cuylru,r only x
0-60 wpm. Dot/space ratio :cntral. SMALLER
ViBﬂDPLEx — only 4% x 27 X
paddle. @ Uses four 1.4v, mercu
in neat, grey, ‘stay-put’ case. @

BUILD A PRINTSET KIT!
This popular W. German range includes PC Basi-kits for 2M Walkie-Talkin,
2M Converter, 2M TX-PA-MOD, 28/144 Transverter & Linear, 9MHz SSB
Generator, 1° CRO, El-Bug, RTTY Demodulator, Keyer, M/S & BF Filters
AFSK, ete. Full details in 14pp Catalogue RFS.

SPACEMARK LTD. MANCHESTER, |

(Tel: 061-237 0817)

671 @ Sidetone. @ Fully-adju:nhh
(or penlite) batteries, @ COMPLETE
1 postpald czz 20 with mercury bag bam)

TELECOMMS G3SED

AMATEUR COMMUNICATIONS—ELECTRONIC COMPOMNENTS
SALES AND SERVICE

R.F. POWER TRANSISTORS

2N2BBT—100MH:z silican NPN PA (ransisfors, 25 walls collector Dissipation,

Ideal for PA's up to two meatres price 87fp plus 5p post.

BLY11 silicon NPMN20 wall FT. 150MHz 70p each.

ZMN3738 silicon NPN40 wall. FT. 15MHz 70p each.

MANY OTHER COMPONENT BARGAINS IN OUR LATEST LISTS

WE ARE TRIO AGENTS FOR THE SOUTH COAST

TRIO JRS589 the lalest Solid state recelver from TRIO 1'8MHz to 146MHz
treq. coverage. 12V or mains powered, contains 4 mech. filters for: 25kHz,
5kHz, 2-5kHz and 400Hz bandwidths. Squalch filted. Definitely a receiver for
the perfectionist only at £185 Post free!

TRIO JRUMOSSB communicalions receiver .. £77-50
TRIO JR500 Ham band receiver with proselector . = o £69°50
TRIO 9R59DS g | coverage iver { fabla 3rd week Jan.) £42

SP-5D Communication speaker to match above receivers £4:37%
HS4C allons headph with padded earpieces £5-47%
TRIO 100kHz erystal (Type HC16U) for use as calibrator £2:373
TRIO Mechanical filter Type 10AZ CW filter lor JR310 £1550
TRIO Mechanical filter type 10HZ SSB narrow band filter £12'50

Part exchanges and HP welcome an all TRIO gear.

CT54 Valve Voltmeters this popular partable voltmeter now offered al
£5'50 plus 75p posl.

SECOND HAND EQUIPMENT

DX100U with SB10U, SFB adaptor : A x . £69
62 SET transcelver wilh headset . . 5 = £14:50
LAFAYETTEHAS00 receiver . . “ . - £30
B.40receiver .. £22:50
CR100 receiver . £18:50
HRO recaivar . i . = 5 = £15

Forthe caller we ha\u_ @ camp
prices,
Shop Hours: Mon.ta Sal. 10am-Tpm. Hall day closing: Thursday
Terms: Cash with order Tel: Portsmouth 60036 (STD 0705)
Components lists available upon receipt of an SAE
7¥'s From 73 TWYFORD AVENUE, STAMSHAW,
PORTSMOUTH, HANTS.

ve range of P al R

MICROWAVE MODULES LTD.

4 NEWLING WAY, WORTHING, SUSSEX
Tel: 0903-64301

70MHz MOSFET Converter

Typical Nolse Figure 2:5 dB

Typical overall gain 30dB

I.F.'s 4-6, 14-16, 28-30MHz or other L.F."s avallable
Supplies: 8-15 volts at 20mA positlve or negative earth
144MHz MOSFET Convertor

Typical Nolse Figure: 28 dB

Overall gain: 3048

I.F.'s 4-6, 14-16, 18-20, 28-30MHz other |.F.'s also avallable

PRICE: £15.50

Supplies: 8-15 volts at 20mA positive ar negailve earth PRICE: £15.50
432MHz MOSFET MIXER Converter

All RF circults In Microstrip

Typleal Noise Figure: 38 dB

©Overall gain; 30 dB

I.F.'s available 4-6, 14-16, 28-30, other |.F.'s to order

Supplies: 8-15 voits al 20 mA positive or negative earih PRICE: £18,50

fUMHz TRANS!STQR TRANSMI'I’TER (5 watts output)
This & on 12 voll supplies
positive or negative earth. Supplied with Mll:(nnhone and 1 crystal for 145:000
MHz (Mohile calling channel.) PRICE: £27.50
14AMHE 10 Watt TRANSMITTER (ATHK-1).
10 watts RF output using 6, 8 or 12MHz crystals (Not supplled)
PRICE: Kit (Excluding valves) £7.75

Kit fully assembled & tested £10

Printed Clrcult Board & Handbook £2

DISC TRIMMERS
2:5-6pl. . Tip

KVG FILTERS
XF-9A with both sideband crystals £13-13,
XF-9B with both sideband crystals £16:98,

Postage on orders under £33 10p,

ordersover £3 postirec.

TRANSISTORS

2N3T0z 125p 40673 £10
N30T 14p 40310 45p
2N3819 30p BC109 13p
2N5245(T18688) 45p BF224 22p
40600 87in BSX20 16ip
DIODES RESISTORS
BYX 36/160 ap 1 Watt 6% Tolerance
1A502 15p Assorted Values 1ip
CAPACITORS
DIsSC TUBULAR
a7opl | G-8pf
1000 |, 10p! |
4700p! 15pf |
a700p! | 2opt | 2o

aapt |

47pi

1000pt |

Send S.A.E. for Information on our products
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BLANK CHASSIS

FOUR-SIDED 16 8.W.G. ALUMINIUM

Bize Price Base Slze Price Base
9xX4 %2 a4p 17p 10 < 8 % 2}* 86p 30p
TxX4x14 33p 18p 12 %7 % 2" B6p 33p
TxoxE o, 1% 129 % 9§ 7p  38p
gx4x n n /

BBy %2 44p 21p 13:8\:!? T6p 38p
9x7xX2" 50p 22p Mx7Tx3 80p a6p
10 % 4 % 24" 50p 21p W% 10 % 24° 88p 47p
12 % 4 % 24" 55p 22p 15% 10 % 24" 92p 50p
12 % 5% 3" 66p 26p 17 =% 10 = 3° £1-10 55p

Plus posl and packing.
PANELS. Any size up lo 31t. at 36p . It. 16 s.w.g. {18 8.w.0. 32p).
Plus pos: and packing.

H. L. SMITH & CO. LTD.

287-280 EDGWARE ROAD. LONDON. W.2 Telephone: 01-723 58%1

299

DO YOU NEED...

Test Lead Sets—1 each red & black spring-loaded probe clips - 1 metre each
red & black extra-flexible wire .. .. 35p set (7/-)
Presel Pots—Plessey-type miniature carbon [i dlu) 1kP only .

= 4p ea; 40p doz. (Gd 3] }
Polystyrnne Cnpa:iturs—ﬁsmiﬂ.’o&ov . 14p doz. (2/8)
1uF[150v Electrolytics . - . 17p doz. (3/5)
Silicon Rectifiers—Type 2EX, unknown spec. bul useable up to about 240vac

and § amp. Untested bul almost all check out OK. Ideal for experimenting
elc .. . .. » . 3Tp doe (7)5)

BTG Plugs - suit slandnrd vnwehnlders . 14p doz (2/9)

Handling charge 10p (2/-) up to £1 order value, 15p (3/<} all other orders

IAN S. PARTRIDGE, G3PRR
122a Eskdale Avenue, Chesham, Buckinghamshire

SPECIAL OFFER

To Readers of ''Radio Communication' only

HONDA E300E...

PORTABLE PETROL ELECTRIC GENERATORS

£T1

LIST PRICE £85
OUR PRICE

C.W.0. for IMMEDIATE DESPATCH. All equipment
Isnew and GUARANTEED and CARRIAGE PAID U.K.
Wrlle, call or phene, Guildford 65639
ASHLEY DUKES
226 London Road, Burpham, Guildford, Surrey.

DERWENT RADIO S.A

.E.
53981 65‘!96 ENQUIRIES
We can supply your complete station from transceiver to log book FROM STOCK.

G. W. M. RADIO LTD.

EDDYSTONE PANADAPTORS EP2ZOR. 100kc/s IL.F. made for EA12 or 830
Raceivers. Complete with handbook as new in original boxes, £60 carrlage £2.

CRYSTAL CALIBRATORS No. 10, similar in operation to the Class "'D"" Wave-
meter, in good condition, £3-50 post paid. AVO Signal Generators CT378. 2-225
mefs metered and attenuated outpul. For 110-260v A.C. Quality instrument fully
overhauled, £35 carriage £1. AIRMEC Signal Genurators, Oscillator test Ne. 1.
AMIFM 85/ke/s to 32mc/s in 7 ranges, Callbrated dial. 12v D.C. or 110/250v A.C.
(s] led to makers £28 carringe paid.

EDDYSTONE ;" knobs 3146P 2" fluted type, 25p each or 6 lor £1 post pald. SPEAKERS
lor B40 Receiver, All cased, 600 ohm, £1-50 post paid.

AMPLIFIER units, contain 3 12AX7 and 2 5B/254M (known as the miniature 807) £2:85
post paid.

WEATHER FORECASTING EQUIPMENT. Wel and dry bulb Hygrometers with
relative humidity charts, Centigrade £1:20 8 day thermographs. Charls avallable
from H.M. Stationery office, £7-50. Wallham Pockel watches, auality screw back
and [ront, £3:55 all post paid.

REED RELAYS, 4 make contncts 37p post 5p. Also avallable reeds far abowve, 1:857
overall, body longth 1:1° dia, 0-14° te switch 500ma up to 250 volts D.C. Geld clad
contacls, 63p dozen, £3°75 per 100. Post paid. Manulaelurers are invited to send for
list of reed relays available in quantity.

MAINS TRANSFORMERS. Shrouded type, 200/250 to 350—0-350v 200ma, v 6a,
5v 3a, £1.85 post paid. Ex-equipment *'C" core, 200/250v to 230-0-230v 260ma, 6:3v
0-6a, §-3v 6-0a, clean condition £2 post paid, 500p( single gang variables, new and
boxed, 35p post pald.
Allrecelvers and Test Equipment are in working order at time of
despatch. Carriage charges are for England and Wales only.
Telephone 34897

Terms: Cash with order, Early closing Wednesday

G. W. M. RADIO LTD.

4-42 PORTLAND ROAD, WORTHING, SUSSEX

GiLkE STEPHENS-JAMES LTD. G3MoN
70 Priory Road. Anfield, Liverpool L4 2RZ. Tel 061-263-7829
KW Atlanta Transcelver £188 2Metre 5 Elemant Beam £2:50

KW2000B Transcelver £220 2Metre 6 Elomont Beam £2-75
KW202 Recelver £125 2Maotre B Element Beam £3°25
KW204 Transmitter £135 4Metre 3 Element Beam £2:50
KW1000 Linear £125 0 Element 70em Beam £2-50
KW105 Matching unll £28 Garex 2m Converter 28-30 m £11-92
KW103 VSWR/meter £12.50 Sentinal 2m Convertor £13-75
KW E-Z Match £13:50 Garex 2m Mobile Tx £42:50
KW Antenna Swilch £350 2001 Te2m with AC psu, mic, £42:50
KW Low Pass Filters £5'60 Antenna Rotators £25-£40-£70
Yeasu FT200 Transceiver £180 Dipole **T'" pieces 25np
Yeasu FT101 Transceiver £230 750hm Twin feeder yd 4np
Yeasu FL400 Transmilter £130 300 ohm Twin leader yd Anp
Yeasu FRDX400 Receiver £150 S0ohm co-axlal cable yd 1inp
Trie TSS10 Transcelver £180 High pass filers £1-88
Tri0 JR599 Receiver £185 Hansen SWR Bridges £4
Trio JR310 Receiver £77-50 TTC 3005 SWR Bridges £7-25
Trio 9R590S Receiver £4250 Tech 15 Transistor GDO £12-50
Trio SPSD Speaker £4:38 AS100D Tostmeters £12:50
Trio HS Headphones £6 2 wavaband Alrcrall Rx £14
Codar ATS Transmitter £19°50 KW Balun £175
Codar T28 Receiver £17:50 Secondhand Equipment

Codar PR30X Preselecior £9'50 KW Viceroy Mk2 AC psu £80
Codar "'Q"" Multiplier £888 Swan 500 and VFO £235
Lafayette HAB00 Recoiver £45 NCX5 Ac psu. Cal £220
Eddystene EC10MK2 Rx £74-50 KW2000B with AC psu £185
Hy-galn THIMK3 Beam £69-50 Hallicrafters SXE62A Rx £75
Hy-Gain TH2 Mk2 Beam £48 Inoue Tx Rx and AC psu £145
Hy-Gain TH3aJdnr Beam £48 Latayette HA350, speaker £55
Hy-Gain 12AVQ Vertical £16:50 ARBED. Mains Filter, speaker £50
Hy-Gain 14AVQ Vertical £19-50 TW 160m communicalor £30
Hy-Gain 18AVQ Vertical £35'50 Trio JR301 Receiver £65
Shure 201 Microphones £6 Heathkit HW3a2 jess PSU £40
Shure 444 Microphones £13 Codar AT5 DC psu Cont unit £25
C range of the G-WHIP range of mobile anlennae, Single banders, due, i1,

S.A.E. for lists ol new and second hand equipment, a les and ¢ ts.
Wightraps £2-50. 3N140 & 3N141 85p '*J"" Beam Halo £1-10. The following all in packs
of five, prices per pack, Silver mica caps 180pF 350pF 500pF 1000pF Tp. ceramics 15pF
22pF 10p. Crystals (pot luck) 20p, egg Insulalors 10p, 1w resislors 6p.
We are always on the look-out for good 'clean’ communications equipment for
immediate cash,
28 HILLCREST AVENUE SCARBOROUGH YORKSHIRE
SHOWROOM: 5 COLUMBUS RAVINE, SCARBOROUGH

and multibanders, S,A.E. will bring full details,

Full range of Eddystone, Dalim, Stella, diecast boxes, cabinets, chassis. Sae will
bring detalls of these and other items, All R.5.6.8. publications stocked, Please note
carrisge/postage is eatra on all lems. HP and eredil terms arranged on all ordors aver
£35. SAE with all general enquiries please,

Half day Is Wednesday: Mo parking problems excepl Saturday allernoons as we are
only short distance from the Liverpool and Everton Foolball Grounds.

220

RADIO COMMUNICATION March 1971



R.T. & I. offer the finest selection of
first-class new and fully overhauled
second-hand communications and
electronics equipment in the U.K.

@ Constantly changing stocks of a vast range of equipment.
@ Cash or Hire Purchase terms easily arraonged.

@ Part exchanges welcomed.

@ Woeore'spotcash’ buyers for almost all electronic equipment.
Send S.A.E. for our latest list of over 50 receivers and many other
interesting items.

R.T. & 1. ELECTRONICS LTD.

Ashville Old Hall, Ashville Road, London, E.1: Tel: 01-93% 4986

MARK EQUIPMENT

V.H.F. U.H.F. ELECTRONICS

0803 55488 GBABP
Valves: QOVO3/20A £2:25 P.P. Sp Gold pins. First Class.
QOVO6/40A £2:25 P.F. 5p } Guaranteed 3 Months
E180F 25p P.P. 2Lp
M.E. 70 8 watt 70 cms Tripler Amplifier 2 ¥ QQV02/6. £14.
Transistors: 2N5245(Formarly TIS88), 50p, 40600 75p, 2N3519 45p 2N236230p
2N3828 25p 2NT06 12;1’ AF279 Top OC45 10p ZT202 10p INS14 11p BC10930p
2NT08 30p
Poat 2p Send S.A.E. for list and enquries.
35 Lidford Tor Avenue, Roseland Park, Paignton, Devon,

ECHELFORD COMMUNICATIONS

32 Feltham Hill Road, Ashford, Middlesex
Ashford (MX) 55265 (up to 9.30 p.m. any evening)
By the time this advertisement appears we should have in stock

Trio 9R 59D receivers .. £42.50 5pP.&P.
Trio SP 5D speakers .. £4.38 Bp P.&P.
Trio HS4 headphones .. £4.98 25pP.& P,

S.A.E. for lists of new and second hand items.
CLOSED WEDNESDAY ALL DAY,

A. G. Wheeler, G3RHF

Gl AMATEUR SUPPLIES G13Z1A
MAIN IRISH STOCKISTS AND AGENTS FOR
TRIO, KW, EDDYSTONE, EAGLE, RADIOSPARES, HEATHKIT ETC

TTC. 3005 SWR & POWER METER £7'25 TTC, 3042 FSD £4-62}
ALL TRIO range in sfock except TS. 510 which are expected January. KOYO
AMIFM, Alircraft, Police etc. model KTR 1833 £39:80 VANTONE model
1601 am & aircrait band £15. Closed Wed. all day. Please allow for postage.
All enquiries to:

J. F. MecMAHON, 10 Church Street, ENNISKILLEN, Northern Ireland, Telephone

2055 and 2469

Listen to the
world with
Eddystone

vour finger
F you happen o be

1. The reputation the ce attained is proof of their
excellence and relinbility and at Tml 1 special Bddystone de-
partment, where you can see, liear and compare all models listed here.

Same day despatch to any part of the world; free delivery in the U.K.;
plus after sales service for which Imbofs and Eddystone are world famous.

EDDYSTONE EB3s Mark II broadcast receiver AM/FM transis-
torised. A high performance all-band receiver, can also be used as a
‘Hi-Fi' tuner. Powered by 6 SP2 torch cells, or, with Type 924 power
supply unit, from AC mains. £78 plus £21.45 Purchase tax, total
Loo.4s

EDDYSTONE EC1o Mark II transistorised communications receiver.
A de-luxe version of famous design now incorporating “S* meter and
limited fine tuner. L7450

EDDYSTONE 830/7 wide range communications receiver. A high
grade HF/MF receiver covering jookHz - gomHz in o ranges with
crystal control facilities, Many satisfied users acclaim it as “the best
ever”. L340

There is an Fddystone Commmnications receiver for any frequency between 1okilz
and 870wtz full details from Lnhiofs or your local Eddystone agent,

=iy
MAIN EDDYSTONE EddyStone
DISTRIBUTORS

Dept.: 12- =

2-3
t12-116 New Oxford Street, London, WC1A 1H] Tel: 01-646 7878
R36F

SOLID STATE MODULES
14, Dailton Green Lane, Huddersfield
HD5 9Y

Tel: Huddersfield 25173

NOW EX-STOCK NEW 70cms. FET CONVERTER.
IF output 144-146 MHz. NF 3-5 db. PRICE £1375

THE SENTINEL DUAL GATE MOSFET 2 METRE CONVERTER

% Low noise figure 2dB.

% Excellent overload and cress modulation performance.

* Compact—2{" = 3" = 1" aluminium case.

J VHF crystal and silicon planar injection slages.

#* Dual Gate MOSFET RF amplifier and mixer,

% IFs stocked—4-6MHz, 8-11MHz, 14-16MHz, 18-20MHz, 23-25MHz, 24-26MHz,
28-30MHaz.

* PRICE E13-75

4 METRE CONVERTERS

% Specification as for the 2 metre units.

% IFs al present: 25-25-TMHz, 23-28-TMHz, 4-4-TMHz.
* PRICE £13-75

THE SPITFIRE 2 METRE A.M. TRANSMITTER

* A printed circuit module size 4° « 4, running 4-5 watls input, 2 watts RF
output from o 12 volts supply. Contains audio wave shaping circults and
limiting circuits to ensure 100% modulation, Five silicon planar multiplier
and driver transistors and (wo selecied modulated P.A. overlay lransislors
Crystal required BMHz or 28MHz.

% PRICE £17

* Modulation transiormer . . . primary Impedance 3 Ohms lor matching to any
standard audio amplifier,

% PRICE: T5p

THE SENTINEL LOW NOISE FET PRE AMPLIFIER
% Tho FETs and components are selectod for a noise fipure of 16ss than 1dB.
* Gain of 20dB.
% Boxed as lhe converter.
* PRICE: £6'05
9MHz CRYSTAL FILTERS B.W. 2.4Kcs
% 6:60 B shape factor 2,
% Shze 17 = 1§ = 3" high,
% Complete with circuit inlormation—PRICE £11.
Carrier crystals for the filter £1'05 each
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GAREX

GAREX CLIPPER AMPLIFIER Ideal for use with Garex Phase mod. exciter
or H.F. rig. High or low Z in and oul. o/p adl. O-lv ofc. Panel size mm = 66mm
x 23mm High. Supply v at 3-dma. Panel only £392
Boxed unit with or without Phase mod. exciter available shortly.

CAR RADIOS BRITISH MADE

Push Bullon model. Push Pull oulput, fully transistorised. Neg or pos earth.

A grade £14-75

B grade £12-50 slightly soiled,
Manual mode!

Fully transistorised nep or pos earth.

A grade £9-25

B grade g £8-12 slightly solled.
Both models fully lunml lonn und di Prices Include carriage

UK. 3 months guarantee.

Londen area enguiries, (Car Radios only) GAREX UK, BELSTAR WORKS,

STEPHENSON ST., LONDON SE 16. Tel 01-476-5944,

Poslal enquiries and orders te Chinnor please

TWOMETER TRANSMITTER RECEIVER AM

Complate with 12vde moblle power supply unit built into one 12°w = 4}*h x 8°

deep, Ax Fully transistorised covering the full 2 metre band. Bullt in noise limiter.

Bandwldth 5 I|HI TeB MHI OBHHBHG—OQVOS 10-QQV03-10. 15 watts. Fully

Tr Ci lete with P.T.T. mike. 28
£88

'I'ranllltoro 10 diodes 4 vulvu (3 FET)
Fourmoter Model

6 volt modal by special arrangoment.
MODULATION TRANSFORMERS.
pp ELB4 or larger to QQVO3-20a 20-25W 3] = 3} » 3in. Tol enc. W 3ilbs,

Post 25p, £1°50
GAREX T0CM CONVERTER
2N708-2N708-2N3478-GMO200-GMO290. Post 13p. £14-87

Sire 4} * 3} = 2in, diecast box IF 28-30 MHz.

GAREX ELECTRONICS

TOPMOBILE TRANSCEIVER
1.8 10 2MHz AM B.F.0. for SSB reception. Built in speaker. Easy service design.
9 valves plus stablliser. Tx 10 walts. Controls IRT.B.F.O. VFO & Rx lune. AF &
RF gain. Mic gain. P.A. tune. Inl. axt. speaker switch. Size 7{"w x &¢h x 7" deap.
Complete with crystal P.T.T. mike £59 Ises P.S.U. Suitable mobile power supply
12vdc from £4.
MATCHING POWER SUPPLY UNIT. Solid siate.
Supplylng 500v, 24v. 12v. Heavy duly rating.
FIXED STATION 2 METRE TRANSMITTER with keying faciiities.
Bullt Into two matching units 12°w x 4§"h x B°deep. 8 MHz crystal. 6BHG-
6BHE-QQVO3-10-QQV03-20a. P, A Front panel and loading controls. Melering.
3 crystal Fully with 1i Volt-
age stabllised keying circults unlne 0A2-0B82-6AQ5. £T4
CONVERTERS
MARK 2. 2 melre. FET mixer, improved nolse figure and sensilivity. GMO378-
GMO378-GMO378-2N3819 or equlv. Matching 28-30MHz IF coil. Printed circuit.
B-14 vdc. Neg or Pos carth. Complete panel ready aligned. Less crystal ex
stock £7-87
Crystal 38,6667 HCOU £1°50
Bullt Into dlecast box 4] = 6] =« 2in finlshed as mark 1 model. IF28-30 only Imc.
xtal, Post 25p ox stock £11-92
MARK 1, 2m similor to above but with diode mixer. IF's around 25-5-275 26-28
or 20-31MHZ. IF can bo as low as 9-11MHZ when xtals are available. Panel only
less xtal. Working and alipned, E5-25
Complote, bullt into dlecast box, inc xtal. Posl 26p £8-87
‘With 28-30 MHz IF £10-37
MOBILE P.S.U. 90% bulll new chassis section 12/16v input. Oulpuls 450v
Bridge Rec., 250v Bridgoe Rec., 50v plus bias. 2:2 and 1-1v Heater windings i
roquired, ADZ 11 Transistors potled Toroldal Translormer designed to run a
QOQBOG/40A Tocm PX 450v will double for HF[S58(Tx,

Price £10-85 Incl. delivery and cct.

G3MMJ

'Phone Day or Evenings i

CHINNOR, OXON. Kingston Blount—476 (08445) 0X9 4BT
'FM For 2 |

COSSOR 103 BE Tx/Rx, 15 watts output. QQV03-20A PA, vibrator psu, conversion data, 5 = 10 x 18.p. &p.£1 £15
COSSOR 133 Tx/Rx, 15 watts output. QQV03-20A PA, mains psu, 19 = 15 x 15, p.&p. £ £30 ‘

Above with mics, cables, plugs, sockets, conversion details and Tx crystals for 2, from 6001, 6009, 6016, 6024,
6031, 6039, 6046, 6054, 6069, 6076, crystals separately—each £1-123 each

COSSOR CC14 Tx/Rx, QQVOG 40A PA, transistor psu and audlo. with accessories, converted to 2 meler.

35 watts output. 8 x 12 » 20. p. & p. £1

4 METRE MOBILE Tx/Rx; 15 watts peak output, QQVDS-?UA PA EBBCC Rx Fx mndulator. PP ELB4 s. 12 voll
PSU, transistor inverter and vibrator. Complete with mic, speaker. control unlt plugs, sockets and cables.

Ahgned and tested on 4, Circuit. Carr. £1:50.

MODULATOR with circuits
100 watts Push Pull Parallel miniature 807s. 5 » 5 =

TRANSMITTERS

4X150A's in parallel: Blown: pi tank; 70 ohm output, driven by 5B254M and 6CHE. Gang tuned inductors calibrated
2:8—18'5 mc but will go higher by removing capacitors, switched metering, circuit, size 8 » 8 -

COLLINS ART 13 2—18 mc, 813PA, PP811, mod, VFO, circuit, size 24

HEATH DX 40 80-40-20-15-10 circuit p. & p. £1-50

BAGINTON ELECTRONICS

(G3TFC)
MARKET CORNER, BAGINTON, WARKS. CV8 3AP

Phone Coventry (0203) 302668

9. p. & p. 50p

£20

£10 |

£15
£15

12.p. & p. £1

10 « 13. p. & p. £1-50
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CLASSIFIED ADVERTISEMENT orper Form

Advertisements should be Please inserl this advertisement in Radio Communication.  (BLOGK OAPITALS PLEASE)

prepaid. Private rate 5p
per word, minimum £1.
Box number 15p extra,
which includes forwarding
replies.

Words comprising name £1(min)
and address or callsign

should be counted for £1-20
advertisements not re- ] £1-40
quiring a box number. £1-60
Trade advertisements
should be submitted by
letter.

Remittance £..
Classification {for snfe e!c}

Box No. Yes/No POST TO SAWELL & SONS LTD., 4 LUDGATE CIRCUS, LONDON, EC4

M E M B E RS’ A Ds ORDER FORM Please type or print clearly in block letters

Tick classification
For Sale [] —
Wanted [ ] . —
Callsign QTHR i
or Name and address
Telephone number |
" Signed .......... N A Callsign, BRS or ANo. ........cccovvivin s

The number of words in each advertisament must not exceed 32, not including name and address or callsign and QTHR or telephone number
Four pages of each issue are allocated to Members' Ads at present, and in order to include as many advertisements as possible licensed
8 are rec ted to give thelr callsign and QTHR instead of their name and address. (OTHR means: "My address in the current call
huok Is cerrect'). Also to conserve space, please keep advertisements as brief as possible. They will be edited to conform to a set style of
abbreviations, so it is unnecessary to submit them in abbreviated form,
Conditlons under which Members' Ads 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 WCIN 2AE

INDEX TO ADVERTISERS

AJH Electronics in 2 ¥4 P Ja cover iv J. F. MacMahon ~ = i e o v iy - =™
Amateur Electronics .o os - - 4 - . . .. 218 Microwave Modules .. - & . «» . s T s - 219
Ashley Dukes .. . . as e oy " i Py s .. 220 Mosley Electronics Lid g L il iy - s s L . 155
Baginten Electronics iz - . = A e - . .. 2 I. 8. Partridge .. {4 L = s o o s . - .. 220
J. Birkett . - . i - P . - ' . 218 Practical Wiraless .. - i - - ve o . . w216
Derwent Radio . - . . . . . i . 220 Radio Shack Lid ¥ .- ve & i " e ve ‘e .. 185
Dodson-Bull Catpet Co Lt 3 e va . i w5 RT & | Electronles .. . YA : o 5 w20
Echelford Communications B - o v s . S Senator Crystals - s ¥ - ‘e “ ak re i ]
GWM Radio . . . R va 5 . v e . o 220 H. L. Smith & Co Ltd., H v 35 i Ve W o i o 220
Garox Eloctronics . T o e o o s e . o 222 Solid State Modules. . e o i 2 i i sa e .2
Hoath (Gloucestor) Lid X == = .‘ L - et .. 156 and 157 Spacomark Ltd. . ‘ »a - e " e o " v o 29
Imhoi-Bodeo Lid it L o2 i i is i . e ] Stophons-damos L. Ve & = 1% o e e Lo 220
KW Electronlcs Lid .. " . e . . e id -t cover i/ Strumech Enpineering Co Ud wa i e e . . e 218
Lowe Electronica - va . = o - - . . .o 154 Telocomms .. . - . . " a . .s o 29
M-O Valve Co Ltd i o = o el o i ik = P || E. Turner Elec. Insl. L1d v aa i s o 4 e . .. 218
Mark Equipment . . - - . .t . ‘i . PR | Waostarn Electronics. . R o . i . e . o .. 158
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Radio Society of Great Britain

FOUNDED 1913

APPLICATION FOR
CORPORATE* OR
ASSOCIATE*
MEMBERSHIP

INCORPORATED 19286

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

* | hereby apply for election as a Corporate Member
of the Society and enclose a remittance for £4,
being the amount of my first annual subscription,

* Being under 21 years of age and not holding a current
Amateur Radio Transmitting Licence | hereby apply for election
as a Non-Corporate (Associate) Member of the Soclety and
enclose herewith a remittance of £2, being the amount of my
first annual subscription.

I, the undersigned, agree that in the event of my election to Membership of the Radio Society of
Great Britain, | will be governed by the Memorandum and Articles of Association of the Soclety
and the rules and regulations thereof as they now are or as they may hereafter be altered; and
that | will advance the objects of the Society as far as may be in my power; providing that
whenever | shall signify in writing to the Society addressed to the Secretary that | am desirous
of withdrawing from the Society | shall at the end of one year thereafter after the payment of any
arrears which may be due by me at that period to be free from my undertaking to contribute to
the assets of the Society in accordance with Clause 8 of the Memorandum of Association of the

Society.

Date
Signed

PERSONAL DETAILS TO BE
COMPLETED BY APPLICANT

SURNAME (BLOCK LETTERS)

CHRISTIAN NAMES (IN FULL, BLOCK LETTERS)
ADDRESS FOR ALL CORRESPONDENCE (BLOCK LETTERS)

NATIONALITY

AGE (IF UNDER 21)

CURRENT CALLSIGN (IF ANY)

DETAILS OF PREVIOUS MEMBERSHIP (IF ANY)

DETAILS TO BE COMPLETED
BY THE PROPOSER 1

! WISH TO PROPOSE

FOR * CORPORATE([* ASSOCIATE MEMBERSHIFP

PROPOSER'S NAME (BLOCK LETTERS)
ADDRESS (BLOCK LETTERS)

CALLSIGN (OR BRS NO.)

SIGNED

* 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.

The first subscription should be enclosed with this application to avoid delay.

FOR OFFICE USE ONLY

APPROVED BY COUNCIL . BRS OR A No.ISSUED FIRST SUB. PAID _
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RSGB PUBLICATIONS

RSGB
Amateur Radio Circuits Book . . 70p
Amateur Radio Techniques (New ezﬁl.fon) i £113
Guide to Amateur Radio . . ’ : 47p
Morse Code for the Radio Amateur . ' ¢ 14p
RSGB Countries List y . 9p
RSGB Amateur Radio Call Book, 1971 . 52p
Radio Amateurs' Examination Manual . . 31p
Radio Communication Handbook (4th ed.) ; £315
pos[age 35p exira
Radio Data Reference Book ; g ; 75p
SSB Equipment x ] 19p
Service Valve and Semncnnduclor Equaualenls : 29p
VHF/UHF Manual (out of print) . = ’
World at their Fingertips (Paperback) : ; 76p
(De-Luxe) . . s £2:53
MORSE
RSGB Morse Instruction Tape (9001t) ' £1-84
RSGB Morse Practice Tape (450ft) . . Mp

GIHSC Rhythm Method of Morse Tuitinn—
Complete Course (two 3-speed LP records and

one EP record plus books) . £4-40
Beginner's Course (one 3-spead LP seco:d
and one EP record plus books) . ; £318

Beginner's LP (0-15 wpm) plus book 2 d £2-63
Advance LP (9-42 wpm) plus book . £263
Three speed simulated GPO test 7in d.s. EP

record y . 790
ARRL
Antenna Book . . ' v £1-38
Course in Radio Fundamentals . . : . 61p
Hints and Kinks . " ; L : 62p
Mobile Manual " - . ! £1:38
Radio Amateur's Handbnok : : . v £2'75
Radio Amateur's Operating Manual . F : 83p
Single Sideband for the Radio Amateur . ; £1-60
Understanding Amateur Radio . i £1-37
VHF Manual ; ' £1-38
cQ
Amateur Radio DX Handbook . v : £2'26
Antenna Handbook Vol. 1 . ! i £1'80
Antenna Roundup Vol. 1 ’ » . ) £1-46
Antenna Roundup Vol. 2 " " " . £1.84
Mobile Handbook " . . £141
Sideband Handhouk{oufofprmll 1
RTTY A-Z. . ' £2:21
RTTY Handbook 3 : H ; £1:64
Shop and Shack Shorlcuts 3 : . 3 £187

USA MAGAZINE SUBSCRIPTIONS (pa)

QST (including ARRL membership) £2-93
QST (Societies and organizations) £328
; . 4 3 , £2-50
L £2-95
Ham Radio £295
Braille Technical Press £3
RADIO PUBLICATIONS INC.
Beam Antenna Handbook : ; & . £1-79
Better Short Wave Reception | . i . £1:48
Cubical Quad Antennas . : 1 ¥ ¥ £175
S-9 Signals R 2 X > g . 85p

MISCELLANEOUS

Basic Electricity g Y " £167
Dictionary of Eiectronics . i % 4 49p
Foundations of Wireless . . 3 ’ £2:04
Guide to Broadcasting Stations ' ‘ ‘ 59
How to Listento the World . . £1:43
Improve your Short Wave Reception . £119
Radio Amateur Operator's Handbook (outf o,’pnnt}

Simple Shortwave Receivers H 89p
Transistor Audio and Radio Cnrcui!s (Mullard} 3 £161
Transistors in Practice . : £1'85
Wireless World Radio Valve Data 9th edlhon : 88p

World Radio TV Handbook (out of prin()

LOG BOOKS

RSGB Standard Log ; : : 56p
RSGB Receiving Station Log ! 4 . 43p
RSGB VHF Contest Log . - ; . ; 40p
Mobile Mini-Log . ! . : A 22p
RSGB De-Luxe Log . i : ; ’ : £141
73

Care and feeding of a Ham Club 47p
Simplified Maths for the Hamshack ; 25p
VHF Antenna Handbook i ; £1:31
MAPS

Admiralty Great Circle Map (in tube) . . 57p
Counties . . 42p
QRA Locator Map (Western Europa} (.‘n rube) ) 47p
QRA Locator Map (Western Europe) (on cam‘] " 10p
VHF/UHF band plans (on card) ! : 10p
Countries (RSGB) . - ’ Y . N 20p

MEMBERS ONLY

Lapel Badge (RSGB or RAEN emblem, pin fitting) 15p
Callsign lapel badge (RSGB or RAEN pin or

stud fitting) * 50p
Car badge (RSGB or RAEN) i g . . 63p
Callsign car badge (RSGB) * . £125
Callsign car badge, ﬂe-lu:e(RSGB or RAEN) . £219
Ties (Maroon or Blue) A : 94p
Tie bar (RSGB emblem) . : . ! 26p
Radio Communication Easi- binders . £1

Car window sticker (RSGB or RAEN} (No
adhesive required) 9p
Member's headed notepaper (50 sheels] quarw 33p
octavo 20p

*delivery 4 lo 6 weeks.

Prices include postage and packing except where stated.
Stamps and book tokens cannot be accepted.

Postage has been calculated at the new rates effective
from 15 February 1971,

35 DOUGHTY ST.,
LONDON, WCIN 2AE

Printed in Great Britain for the RADIO SOCIETY OF GREAT BRITAIN, 35 Doughty Stjg:l. London WCIN 2AE

by The Garden City Press Limited, Letchworth, Hertfordshire SG6 1
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A. J. H. ELECTRONICS

Proprietor: A, J. HIBBERD

(GBAQN)

Tel: RUGBY 71066

Terms of Business Cash with order, Mail order only, or Callers by appointment.

MNOTE: Transmitters, Inverters, Modulators, P.C. Boards, etc., are
ex-equipment and are oftered with full money back guarantee if
returned unused. Postage: 8p or free over £3,

TRANSMITTERS 6BH6, 6BH5, QQV03/10, QQVO03/10, 6 watts
R.F. output (can be moded to give 10 watts -+ by reducing P.A.
screen resistor) requires BMHz xtal, size approx. 7° « 5° power
requirement 260v HT. 12v LT. (can be rewired for 6v LT.) A.E. relay
and filter on chassis, less modulator, & PSU. for 7T0MHz or 144MHz
used condition £3-50 or as new £4-25 with circuit & alignment data,
EX-STOCK. Requires Tuning.

TRANSISTOR MODULATOR KIT to suit above Tx. mod.
transformer to match QQVO03/10 QQVO2/6 will also match top
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.

TRANSISTOR INVERTER 12v input pos. or neg. earth, 260v
output at 150m/a 6° « 24" with circuit £2-75.

THE ABOVE 3 ITEMS IF PURCHASED TOGETHER £9 (£350
Tx model).

TRANSMITTER 6BH6, 6BH6, QQV03/10, QQVO3/20A, 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 7T0MHz or 144MHz requires tuning.

TRANSISTOR INVERTER 12v input pos. or neg. earth, output
400v 150 m/a £4 with circuit. Only supplied with TX and Mod. Kit,

TRANSISTOR MODULATOR KIT 15 watts output to match
QQVO03/20A, 2 ready ass. P.C. boards, 2 NKT404 class B output, pos.
or neg. earth less microphone, heat sinks, chassis, & hardware,
with circuit £5 (supplied with malching microphone free for this
month only).

THE ABOVE 3 ITEMS IF PURCHASED TOGETHER £13

TRANSISTOR TOROIDAL INVERTER TRANSFORMER 12v
input 260v 150 m/s output 2° - 18" - 2{" high £1 each with circuit
of inverter.

8MHz CRYSTALS B8001.43, 8006.67, 8007.69, 8008, 8029.41, 8035.71,
8036.25, 8037.25, 8044, 8046.67, B047.5, 8058.75, B064.62, all unused
10XJ type 63p each state second choice if possible.

HC18/U XTALS 6-525, 6-527, 6530, 6:531, 6-532, 6:534, 30:530, 31-530,
32:530, 33-530, 35:530, 36:530, 37:530, 38-530, 38p each all brand new
freqgs. in MHz.

No.10 CRYSTAL CALIBRATORS with 5 kc/s crystal, complete
but not checked. £2 each plus 30p postage.

MODULATOR PRE-AMP BOARD 4 transistors, etc. 57 = 2" with
circuit of complete 15 watt modulator ex-equipment 50p each.

VALVE EXTRACTION TONGS for BTG & B9A valves brand
new 23p each,

VALVE TYPE VHF TURRET TUNERS less valves complete
with coils brand new no details or circuit 30p each.

P.C.R.4 TRANSISTOR RECEIVER PANEL AF115 2/AF116,
0OCs81D, 2/0C81, less volume control & tuning capacitor, cupplied
with 57 ferrite aerial for MW & LW, tuning C required 250pf - 176pf
matched for 3 chm speaker, runs from 9v battery, no circuit or data
new and unused, ridiculous price £1 each, hurry!! 17(7 « 347,

CIRCUIT and layout for P.C.R.4, 13p.

6BA MOUNTING PILLARS pillars tapped one end threaded the
other " long 8p doz.

PANELS with 5, BNC ptfe CO-AX sockets and insulating bushes,
also 4, 2-pole 2-way slide switches, resistors Brand New unused,
50p each,

455kHz ILF. AMPLIFIER 6 transistors, built-in noise limiter.
Amplified A.G.C. with circuit £1-88 each.

MINIATURE ROTARY SWITCHES single pole 10 way i dia.
18p each.

WAFER SWITCH 2 pole 4 way std. {r spindle 15p.
3, GANG VHF TUNING CAPACITOR approx 17pf 17pf

20pf, size 8" < 3" - 147, three to one reduction drive std. {” spindle
25p each.

2, GANG VHF TUNING CAPACITOR 25pf per section 23p each.

5,000 MFD 35 VOLT WORKING 37p.

1 Ib REELS 20 S.W.G. tinned copper wire 50p — 10p postage.

A.2134 (CV2179) VALVES, brand new, boxed 30p.

CERAMIC TUBULAR TRIMMERS horizontal P.C. mounting
3-6p" 4" - §" 2p,15p doz.

CERAMIC COIL FORMERS {" dia. 14" long with ferrite core
single hole fixing (2BA), 4p each 30p doz.

COILS with screening can {” sg. ~ 11/16" high, lerrite core, 2p each

15p doz.

MIXED CRYSTALS HC6/U, 5p each ex-equipment (it's pot luck)
all tested. Mainly 9MHz types.

FT243 crystal scckets, 3p each.

SILICON BRIDGE RECTIFIERS plastic encapsulated, 50 piv at
2 amp. Texas 1B20K05, 40p each (not rejects).

MIXED BAG OF CAPACITORS silver mica, ceramic, paper
electrolytic, 55p bag, approx. 150.

32 MFD 450VW 10p.
16 MFD 450VW 10p.
Both types wire ended.

S0ohm S$0239 chassis mounting sockets, silver plated ex equip-
ment 10p each.

POSTAGE please add 8p on all orders under £3 unless stated,

59 Waverley Road, The Kent, Rugby, Warwickshire.
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