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Right:the RSGB bookstall attrac-
ted a steady flow of visitors.
Below, | to r: the talk-in station
operated by Leicester Radio
Society; R. F. Stevens, G2ZBVN,
and Skip Tenney of Ham Radio
Magazine with a pre-publication
specimen of the Teleprinter Hand-
book; G. R. Jessop, Executive
Vice-President of RSGB, ex-
amines a copy of Ham Nolebook
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Getahead witha
get-ahead company

LABGEAR LIMITED

Vacancies in Cambridge for UHF/ step up its development effort and so

VHEF circuit development engineers, widen its range of products to maintain
draughtsmen and test staff. the lead it enjoys in the UK and make

Labgear Limited is a leader in further inroads into overseas markets.
television and sound signal distribution This is a very real growth area and
equipment. Already over two million ambitious men or women who feel
families in Britain receive their TV they have suitable expertise in UHF/
programmes via cable and great VHF techniques are invited to send us
opportunities exist for the expansion  details of their experience and indicate
of such services all over the world. the sort of career they are seeking

The Company’s intention is to for themselves.

Enjoy the most friendly working conditionsinthe
business at a really go-ahead concern

l(i'ﬁ LABGEARLIMITED

Abbey Walk,Cambridge,CB12RQ

A member of the Pye Group of Companies
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Amazing Price Breakthrough

from

Radio Shack Ltd

U.K. Distributors of

BARLOW WADLEY’S

unique
CRYSTAL CONTROLLED
RECEIVER

XCR-30 Mark 2

R

The XCR-30 is a specialized, high sensitivity, portable
short wave receiver designed to provide precision
frequency tuning over the full short wave spectrum up to
30 MHz, with exceptional frequency stability for both
amplitude modulated (AM) and single sideband (SSB)
transmissions.

£85-25 inc. VAT. Insured delivery 75p.

TR 801 FM
TUNER

Extends the range of the XCR-30 to
cover the FM Band 87-5-108 MHz.
Instructions, special tool and FM
antenna supplied.

£14-85 inc. VAT.
Insured post 25p.

[ eebemsg BUY ITON

RADIO SHACK LTD.  [E= EXTENDED

188 BROADHURST GARDENS, LONDON, NW6 3AY oL SN CREDIT
Just around the corner from West Hampstead Underground Station '

Telephone: 01-624 7174, Cables: Radio Shack, London N.W.6.
Giro Account No.: 588 7151 & A‘ ‘ Ess

Open Mon—Fri §—5. Sat 9—1. Closed for lunch 1—2
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We can help you with your winter interest
HEATH offer you these package deals until 31st December, 1973

DX-60 -- HG-10B (1) DX-60 -4~ HR-10 -+ HG-10 2
PACKAGE DEAL £82.50 PACKAGE DEAL £124.85
List Price £96.80 List Price £145.20
Carriage £1.43 Carriage £2.09
SB-303 + SB-401 3) SB-303 -+ SB-401 - SB-200 (€))
PACKAGE DEAL £396.00 PACKAGE DEAL £528.00
List Price £412.50 List Price £561.00
Carriage £2.09 Carriage £3.19
SB-303 - SB-401 -~ SB-220 (5 SB-102 + HP-23 -+ SB-200 (6)
PACKAGE DEAL £583.00 PACKAGE DEAL £374.00
List Price £616.00 List Price £408.10
Carriage £3.74 Carriage £2.97
SB-102 -+ HP-23 -+ SB-220 )] HW-202 - HWA-202-1 -+ HA-202 8)
PACKAGE DEAL £429.00 PACKAGE DEAL £135.85
List Price £463.10 List Price £143.00
Carriage £3.52 Carriage £1.54
HW-101-+ HP-23 |- SB-220 (9) HW-101 + HP-23 -} SB-200 (10)
PACKAGE DEAL £357.50 PACKAGE DEAL £302.50
List Price £380.00 List Price £325.60
Carriage £3.41 Carriage £2.86
HW-12 - HP-23 + HS-24 (11) HW-32 +~ HP-13 - HS-24 (12)
PACKAGE DEAL £103.95 PACKAGE DEAL £122.10
List Price £111.65 List Price £132.55
Carriage £2.09 Carriage £1.76
Available by the HEATH Monthly Budget Plan
£ CREDIT REQUIRED 10-40 | 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200
MONTHLY PAYMENT 2 3 + 5 6 7 8 9 10

For every £20 credit over £200 add £1 to monthly payment.
All prices include V.A.T.

WRITE NOW FOR FULL DETAILS FROM HEATH
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Look what HEATH can supply ...

80-10M ECONOMY SSB TRANSCEIVER KIT,
HW-101

£148.50 Carr. 88p

e e e

=

SINGLE BAND SSB TRANSCEIVER KITS,
HW-12A £77.00 Carr. 77p HW-32A £79.20 Carr. 77p

SSB RECEIVER KIT, SB-303
£203.50 Carr. 99p

80-10M AMATEUR BAND TRANSMITTER KIT,
SB-401

£209.00 Carr. £1.10

1KW LINEAR AMPLIFIER KIT, SB-200
£148.50 Carr, £1.10

2KW LINEAR AMPLIFIER KIT, SB-220
£203.50 Carr. £1.65

80-10M DE LUXE TRANSCEIVER KIT, SB-102
£231.00 Carr. 99p

40, 20, 10M CW QRP TRANSCEIVER KIT, HW-7
£38.50 Carr. 44p

80-10M FIVE-BAND RECEIVER KIT, HR-10B
£48.40 Carr. 66p

80-10M PHONE & CW TRANSMITTER KIT,
DX.60B
£63.80 Carr. BBp

SEND FOR DETAILS OF OUR

‘NO DEPOSIT’ AND EXTENDED CREDIT TERMS

812
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They’re all in the latest catalogue

SIGNAL MONITOR KIT, SE-610E
£55.00 Carr. 77p

SPECTRUM ANALYSER KIT, SB-620
£82.50 Carr. 77p

SOLID-STATE SWL RECEIVER KIT, SB-313
£209.00 Carr. 99p

SOLID-STATE GEN COV RECEIVER KIT, GR-78
£75.90 Carr. 55p

TRANSISTOR GEN COV RECEIVER KIT, SW-T17
£34.65 Carr. 77p

DIGITAL FREQUENCY COUNTER KIT, SB-650
£91.30 Carr. 66p

MOBILE POWER
SUPPLY KIT, HP-13B

£47.30 Carr. 55p

AC POWER SUPPLY
KIT, HP-23B

£28.60 Carr. 88p

R

WATTMETER/SWR BRIDGE KIT, HM-102
£17.05 Carr, 44p

VFO CALIBRATED 80-2M KIT, HG-10B
£33.00 Carr, 55p

ELECTRONIC £24.20
KEYER KIT,
HD-10 Carr. 44p

DON'T FORGET OUR ANCILLARY AND AUXILIARY EQUIPMENT

RADIO COMMUNICATION December 1973
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For 2 Metre and other

interests

SOLID-STATE 2M FM TRANSCEIVER KIT,
HW-202 £89.10 Carr. 66p

REGULATED MAINS PSU KIT,
HW A-202-1 £15.40 Carr. 44p

4 CHANNEL TONEBURST GENERATOR
KIT, HWA-202-2 £12.10 Carr. 44p

SOLID-STATE 2M FM AMPLIFIER KIT, HA-202
£38.50 Carr. 44p

KIT, HM-2102

e

VHF (50-160MHZ) WATTMETER & SWR BRIDGE
£19.80 Carr, 44p

HF (1-8-30MHZ) 1K LOAD WATTMETER & SWR
BRIDGE KIT, HM-2103 £31.90 Carr. 44p

For owners of the HW-202 the following crystals are available at £5.00 (- 50p VAT) for pairs of crystals

as follows:

Receive Frequencies Part No.
144-4MHz 404-646
144-48MHz 404-647
144-80MHz 404-648
145-20MHz 404-649
145-60MHz 404650
145:75MHz (RPTR) 404-651

Transmil Frequencies Part No.
144:4MHz 404-640
144-48MHz 404-641
144-80MHz 404-642
145:20MHz 404-644
145-60MHz 404-645
145-15MHz (RPTR) 404-643

814

FREE HEATHKIT Catalogue

Covers full range of stereo
hi-fi, testers and instru-
ments, metal detectors,

intercoms, portable
radios, even a battery
charger.

Send today, without
obligation, for your
FREE copy.

ne the FREE Heathbk calaloque

HEATH

Schlumberger
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WE’RE GOING PLACES . ..

In this year in which Britain joined the Comimon Market, we have inlroduced our range of VHF/UHF equipment into the major
European countries. We have nol been disappointed by the response—amateurs all across Europe have welcomed the arrival of a
top-qualily range of equipment. Our agents have exhibited our products al the major national exhibitions and rallies. We have found
that on the Continent, as in Britain, top-nolch equipment sells itselll

QUALITY AND PERFORMANCE GUARANTEED

We have specialised in the production of high-quality converter modules covering the frequency spectrum 50MHz to 1300MHz.

It is no easy task to mass-produce top-performance equipment of this nature, particularly at the top end of this spectrum. One of
the reasons for our achievements in this field is our heavy investment in laboratory standard and automatic test equipment. You can
be confident that any of our units you might buy have teen rigorously tested to a tight specification.

i EX-STOCK DELIVERY

A sound component purchasing policy has ensured return-ol-post delivery on the majority of our standard product lines, Other
manufacturers are blaming component shortages for poor delivery of finished equipment. The electronic component supply situation
has been bad, but so indeed has the management of many of the manufacturing companies. We can honestly say that delivery
of our equipment has never been delayed by component shortages. Al this time we offer ex-stock delivery of all our product lines,
and we will be working hard to maintain this excellent situation.

CUSTOMER SERVICE

Above all else, it is your opinion that matters, and we believe we offer the best service of all British Amateur Radio
¢ manufacturing companies. We offer a money-back guarantee should you be in any way dissatisfied with any of our products
¢ that you might buy. In addition we give an unconditional 12 month guarantee on all our products, Should repair or service be
necessary this will be executed promptly without charge for materials, labour or postage.

144MHz MOSFET CONVERTER
I.F.s available ex-stock: 14-16, 18-20, 24-26, 27-7-29-7,
28-30MHz. Price inc. VAT £16.72

144MHz DOUBLE CONVERSION
MOSFET CONVERTER
I.F.s available ex-stock: 2-4, 4-6MHz
Price inc. VAT £16.72

432MHz MOSFET CONVERTER
I.LF.s avallable ex-stock: 14-16, 18-20, 24-26, 28-30, 144-
146MHz. Price inc. VAT £19.91

432MHz VARACTOR TRIPLER
Maximum input power at 144MHz: 20 watts. Typical
output power (at maximum input): 14 watls
Price inc. VAT £19.25

1296MHz VARACTOR TRIPLER
Maximum input power at 432MHz: 24 watts. Typical
output power (at maximum input): 14 watts
Price inc. VAT £27.50

1296MHz CONVERTER
Gain 25dB, N.F. 8-5dB
I.F.s available ex-stock: 28-30, 144-146MHz.
Price inc. VAT £26.40

For The Benefit Of Overseas Readers, We List Our Agents In The Following Countries:

Belgium: Entremat, Avenue Baron Robert de Vironlaan 138, 1710 Dilbeek, Belgium.
Denmark : Sono Akustik, Store Kongensgade 46, 1264 Copenhagen, Denmark.
France: Vareduc-Comimex, 2 Rue Joseph-Riviere, 92400 Courbevoie, Paris, France.
Germany : UKW-Berichte, D-8520 Erlangen, Gleiwitzer Strasse 45, West Germany.
Holland : S. Hoogstraal Elektronika, Almelo, Oranjestraat 40, Holland.

Italy: STE, Milano, Via Maniago, 15, italy

U.S.A.: Spectrum International, P.O. Box 1084, Concord, Mass. 01742, U.S.A.

MICGROWAVE MODULES LIMITED

11 CRANMORE AVENUE, CROSBY, LIVERPOOL L23 0QD, Tel: 051-928 1610 9a.m.-8 p.m.
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estern Electronics (Uk) Lt

TOTTON
SOUTHAMPTON

. . . wish to take this opportunity of wishing you

A Very Dappy Chrigtmas

and thank our customers for their support throughout the year

YAESU MUSEN U.K. DISTRIBUTOR

% FIRST WITH YAESU
% FIRST WITH SECURICOR

NEW
FT-101B

The New FT-101B. There are over iwo dozen
vatious circuit changes in this new model of the
famaus '"101," some of them very minor. The main
difforences are: 1. New plug-in noise blanker
2. New 2nd mizer. 3. 35K40M transistor on the RF
board wilh different bias. 4. LED"s to indicate VFO
and RIT operation. 5. o;p socke! for sidetono. 6. i/p
socket for anti-trip from 2nd recvr, 7. New crysilal
filter,

Whan you compare tho superb value and crafls-
manship built into this fine unit don't forget! that
yau are buying a DC PSU and microphone all in
ang package plus our technical “know-haw"' and
the finest aller sales service In the countey, I any
Yacsu unit goes wrong {which is most unfikely) then
all you hnve to do is to write/telephione us and we will
callect the unit from you AT NO COST TO YOUR-
SELF by Socuricor and deliver back 1o you lree of
chage on all wamanly work. You just can'l do
better!

816

The FRAWSDX (Super de luxe) recolver is made
especially for us filted with 4m, and covers 160,
B0, 40, 20, 15, 11, 10, 4 and 2m. 4 fillers are fitted
for SSB (24 kHz). AM (5 kHz), CW (06 kHz)
and FM (24 kHr). Dial readoul 1o 1 &Mz from siable
VFO. Rerection tuning fo nolch-ou!l unwanted
haterodynes. Clarifier control  pormits  adjust-
ment al SSB/CW received signals whan warking
transcetve. VFO seloct for intornnl or 4 erysta
frequencies. Monitor facility onables transmilled
signal to be monitéred ol all times. Sguoleh
citeuitry sllence receiver for nolse-lree AM/FM
recaption, FM  discriminnlor fitted to SDX
model, 25/100 kH:z calibrator. WWV band 1o
check calibrated, 3 step AGC. Built-in naise

limiter

The FLDX400 Transmitter runs 240W. peo.p
and is designed to transceive with FRI0OB o1
FR&00, AM ond “breaking-in” CW keying are

fitted. SPECIFICATION Frequency coverage
3541, 6975 139145 209-215 2792835,
28°5-291, 289-285 MMz Selectable USB or

LSB. Stability: less than 100 Hz/i ke after warme
up.  Sideband suppression 504B. Carrier sup-
pression bettor than 50dB. Netting lacilities tor
rero-boaling  Provislon for listening on transmit
freqquancy as well as the frequency to which the
ALC fited to secure eflective
VOX PTT

) linear amplifier and

recelver in tluned
petlormance and & ''clean” signal
Relays opo
Dial read-oul fo 1 kHz.

operation

receiver
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TOTTON

Werstern Electronics (UK) Bd  souriaveron

FOR YOUR LINER 2 144MHz SSB TRANSCEIVER

TR

PRICE £120 (|} VAT)

24-HOUR SECURICOR DELIVERY
EX-STOCK

We have two models:
(a) Covers 145-25 — 145-48
(b) Covers 144:10 — 144-34
for the new band plan.

At Jast . . . What you’ve all been waiting for!

A 2m. SSB/FM/GW TRANSGEIVER,
the FKD Multi 2000

R am BYNTH =
BEB-CW: P TRANSCEIVEM

AF GAIN BOUBLOM

._‘ fl 1

G

2m. SSB'/FM and CW Synthesised 200 Ch. AC/DC. 10w o/p. (SAE for details please).

LOWEST PRICES — HIGHEST QUALITY — ACT QUICKLY!

VALVES (P 4 P, 20p) Minimum Order £2.00 VAT aalra
Mast valves are of First Grade TOSHIBA manulacture.

5728 £5-40 5763 £1435 GANE £045 1360 £0°30

BAME 56 6AMa 45 GBEG 33 BAVE 2

GAWSE 5 &BAG N 68Z6 2 6BMb 40

EBNE 40 6805 40 GEAR 42 G6BMS ]

GCHE 15 6CLE 65 GGHE 45 6CBs aa

BEHT 42 BEWE 35 BLOG 150 GEJT a2 W -

6JS6C 150 6KDE6 150 12AU07 40 eGWa 62 BATTERY CLOCK (E6.82 inc VAT)

omr s om s woos  tes e o i o ¥ mosy oo oy
12AX7 bl ] 128Y7A 42 12AT? a5 or X¥YL. Available in Red, Blue, Orange, lvery and

Brown; list your cholce in arder of prelerence,

Wertern Electronics (UK) Wd OSBORNE ROAD TOTTON SOUTHAMPTON SO44DN
Agecite: TELEPHONE : TOTTON (04216) 4930 or 2785

G3PAR Chesham (024051 4143 CABLES: 'AERIAL, SOUTHAMPTON'
Hours of business: 2-5:30; 9-12-30(Saturdays)
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AMATEUR ELECTRONICS G3FIK

BIRMINGHAM 021-327 1497 021-327 6313

This month we have pleasure in introducing some new products, listing some old familiar lines and
whilst some of these have, regrettably, risen in price, please take note of some excellent money-saving
items.

NEW THE SPACEMARK SSM-1 SLOW SCAN T/V MONITOR. This technically excellent and competi-
tively priced unit is now available from stock at £143 VAT included (as demonstrated at Leicester).

NEW SOMMERKAMP 10M HAND AND CAR TRANSCEIVERS. A new and interesting line from
SOMMERKAMP. A stamped addressed envelope will bring you full details of all items listed above.

COPAL CLOCKS—SPECIAL OFFER. Whilst stocks last the following COPAL CLOCKS are available at special
Exhibition prices, VAT included and post paid.

MODEL222 .. ia ix £5.85
MODEL 227 .. o o £7.10
MODEL 401 .. = i £8.85 An s.a.e, will bring you
MODEL601 .. - .. £12.35 latest illustrated leaflet.
MODEL 702 ¥ e £9.35

MOSLEY TA33 dnrE. Shl! avaltable from stock at the pre-increase price of £35.50 plus VAT and carriage.

KW ELECTRONICS. Two items worthy of note are the KW108 MONITORSCOPE at £66, VAT inclusive and carriage
paid and the KW103 SWR/POWER METER at £14.25, VAT inclusive and carriage paid. The latter is an extremely accur-
ate instrument and is very campetitively priced indeed. Once again, an s.a.e. will bring you full details.

USED EQUIPMENT. We show below a selection of our ever-changing stock. PLEASE NOTE: All prices shown
include carriage but not VAT.

RACAL RA17 RECEIVER. Excellent condition and perlormance £255.00 EDDYSTONE EC10 Mark 1. Soiled caso . - £36.50
RACAL RA218 SSB ADAPTOR. Mint . £38.00 EDDYSTONETIOR RECEIVER. Good cond tnn . £87.00
RACAL RASSA SSB ADAPTORS. Used but lullvluslml £47.00 KW2000B TRANSCEIVER. Very good indeod E157.50

EDDYSTONE840 RECEIVER. First-class condition throughout . ENo00 HAMMARLUND SP-600J X RECEIVER, Usod :onumnn £85.00

EDDYSTOMNE EA12 RECEIVER. As above £145.00 TRIO JR593 RECEIVER. Absolutely as now 5 . E135.00

EDDYSTONEEA12 RECEIVER. Brilliant conditlon . . £150.00 TRIO JR310 RECEIVER. As above ; ; : £66.50

EDDYSTOMNEBA0C RECEIVER. Grade A. Mint . . . £55.00 HEATH SW-T17 RECEIVER. Mintin 1!Irosnm—ls o . £27.00

EDDYSTOMNEB40C RECEIVER. Grade B, Excellent . . £52.00 HEATH GR-78 RECEIVER. Indistinguishable fram naw £66.50

EDDYSTONEB40C RECEIVER, Grade C, Used condition .. £47.00 KW 201 RECEIVER. Excellent condition - £83.00

EDDYSTOME 730/4 RECEIVERS. We have lurther slocks of lm-r.s KW 204 TRANSMITTER. Unmarked and excellent £125.00
|ust received, In supech condition, All sets are thoroughly air and HEATH HWiIZ TRANSCEIVER. Less PSU . . £40.00
benchiested. .. = " v 22 : x £92.00 Many other usod items kn stack too numerous to list.

TTC SWR Bridge Amphenol canneciors ea, I0p G-Whip Antennas THIME I3 ele, beam .. £75,00
€342, Single  meter Belling Coaxlal connec- Catalogue by _return THEDXX 6 ule. beam .. £57.00
modaol ve £5.50 tors .. ea. 10p apninst your S.A.E BN-86 Balun ) £8.00

TTC SWR Brid eCJMS hm  hea 1 - hure Micr
ooty 000 aint o e o Madetzor mang ey VeATReeniar on HyRan. Mesier)

Medeo Filters, The best on 12 eora Rotalor cable yd 30p Model 444 Desk £13.25 Rotatars. All post paid.
the market . . Wightraps Hy-Gain Antennas Stolle Memomialic 3001 . £23.70
FLS0A and p,_-;gg 50 or Standard pairs .. . £2.90 12AVO Verical £16.50 Stolle Automatic 2020 £26.50

5 ahm Bulllnu con- High Power s £3.90 14AVO Vertical .. . £24.50 CDE AR?0 .. ; £20.45

feclerd i £600 y.Beam Antennas 1BAVT/WB Vertical ..  £35.50 CDE AR22 .. . £2565
FL50B and FLTSB 50 of The latest (llustrated

75 ahm PL258 connec- catalogue on recoipt of LCBUQ Loading Coll . £1.50 CDETR44 £45.75

tors . £6.50 your S.4.E. THaJdnr 3ele. beam £51,50 CDEHAM-M . £70.85

PLEASE ADD 10%, VAT TO PRICES SHOWN UNLESS OTHERWISE STATED
AN ADEQUATE STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES PLEASE

Regional representatives:
Northern—John G3KAE Tel: West Ayton 3039
Scottish—Ron GM8HXQ Tel: Wishaw 72172

AMATEUR ELECTRONICS

ELECTRON HOUSE, 508-514 ALUM ROCK ROAD, BIRMINGHAM 8
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' LOWE ELECTRONICS

Season’s Greetings To All
MAIN DISTRIBUTOR FOR YAESU MUSEN EQUIPMENT
Head Office and Service Department (Bill G3UBO, Alan G3IMME and John G3PCY)

119 Cavendish Road, Matlock, Derbyshire, DE4 3HE
1 Tel: 9a.m.-9p.m. Matlock 2817 or 2430

Southern Sales Midland Sales
(Dave G8FAY) Goring Road, Steyning, Sussex. (Peter G3XWX) Soho House, 362-364 Soho
Telephone: Steyning 814466 Road, Handsworth, Birmingham.
b Just off the A283 on the Shoreham side of the Telephone: 021-554 0708
Village. Just off Exit 1, M5—follow the A41 into town for

1} miles to the Regal (Bingo Hall) Cinema. We

are directly opposite, on the first floor, Within

gasy reach of the South West or North East by
No problem parking at any branch Motorway.

In addition to the above shops which are open 9 to 5.30 Tuesday to Saturday we have part-time Agents who are
available evenings and week-ends:

Alan GW3YSA John G3JYG Sim GM3SAN

35 Pen Y Waun, Efail Isaf 16 Harvard Road, 19 Ellismuir Road

Nr. Pontypridd, Glam Ringmer, Lewes, Sussex Baillieston, Nr. Glasgow
Telephone Newtown Llantwit 3809 Telephone Ringmer 812071 Telephone 041-771 0364

So, wherever you are, we have a branch or a part-time Agent not too far away. At Matlock, the Branches, or
our Agents you will see and can try out the best in both new and second hand, H.F. or V.H.F., along with every
conceivable accessory for the complete station.

NEW MODEL FT101B

(v aESuRTRITTIINITE F 7 -1018 |

TR WALER W mE AT gy

Lol L
U —
Fowy

Moo AP GAE--RF QA

O ool M

. { 5
3
L i 2

"

This is a new and improved version of the well-known FT101. It is fitted with a cooling fan as standard and is
improved in several respects: New Noise blanker — New inverter transistors — New 8-pole filter — New R.F,
board — New 2nd mixer

[ Further details may be obtained from Matlock., Our catalogues are free but we would appreciate postage etc.
so please send 8p in stamps for our VHF catalogue, 8p for our H.F. catalogue, 34p for secondhand list, or
send us 15p in stamps and we will send the lot.

STOP PRESS: VENUS SSTV—Give us a yell!
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Fine British
equipment

from -

The KW 2000 E/B Transceivers

® KW 202 Receiver ® KW Traps (the original
® KW 204 Transmitter and best)

@® KW 107 Supermatch @ KW Low Pass Fllters

® KW 101 SWR Meter @® KW Balun

® KW 103 SWR/Power Meter @ KW Antenna Swilch

® KW 1000 Linear Amplifier & KW Dummy Load

® KW E-Z Match @ KW 109 Monitorscope

The KW 108 Monitorscope

10ty ATau

ETSEELUTONS

30002 MH

KW 108 Monitorscope—leave it permanently In your lransmission
line and ensure correct linearity adjustment. Built-in 2-tone
generator for SSB power measurement, Excellent handbook
;\rilh display patterns for SSB AM CW. Useful in checking TX
or TVL,
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K. W. ELECTRONICS LTD LIMITED
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A Seasonal Message From The President

It is a pleasure

£a

S

future.
We may find the times ahead mote

¥,
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given the will, I have no doubt.

and the New Year to all members of the Society.
b

AR
AMATEUR
RADIO NEWS
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TG

Licence news

The Ministry of Posts and Telecommunications advises
that the following numbers of amateur licences were in force
al 30 September 1973

c AN

Class A 14,8606 Class B'M 1,117
Class B 4,272 Television 253
Class A/M 3,059

The latest callsigns in the G4 and G8 series at 9 Nov
ember 1973 were G4COY and GSIDU.

Relerring to the information given on page 680 of the
October issue of Radio Communication, the Danish admini-
stration has confirmed that it will normally accept a copy
of the British licence if it is certified by the amateur himself.
There is, therefore, no requirement for the completed
application forms to be sent to the MPT for onward
transmission.

The period lor which UK reciprocal licences (GSAAA series)
are issued has now been increased to six months rom the
previous period ol three months.

In July 1973 the number ol amaieur radio licences in the
Federal Republic of Germany for the first time exceeded
20.000. The total ol 20,068 includes 4,463 vhf only licences,
15,600 all band licences, 553 club stations and 874 alien
licences (286 civilians and 388 military personnel).
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for me once again to have the opportunity as
President of addressing a Christmas message to members of
the Sociely. Our Diamond Jubilee Year will soon be coming
o an end: it has given us pause to reflect on the amateur
achievements of the past and | believe we were right to con-
centratle our celebrations in the regions, for it is locally where
the real strength of the Society lies. But we must now look
forward to maintaining the viability of amateur radio in the

difficult than the past,
but that should be a spur to greater vigour and not a cause
for despondency. We have no indisputable right to our fre-
quency allocations and it is our duty to justify our use of
increasingly valuable spectrum space. That we can do this,

| therefore confidently extend my best wishes lor Christmas

A. Saxton
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RSGB lecture
The Faraday Room at the Institution of Electrical Engineers
was completely Tull for the lecture by Mr Lesliec Moxon,
GOXN, on 8 November, entitled Aevial fucts and fallacies.

The speaker dealt with many types of aerial used by
amateur radio operators, describing the factors that alfect
performance, and went on to destroy many ol the lallacies
which by constant repetition had come o be accepted as
facts. Mr Moxon showed that there is no universal height at
which a triband beam will give maximum performance, and
gave considerable attention 1o the G6CJ modification of the
frequently-used Zepp feeder,

The lecture, which was illustrated by many slides, was
enthusiastically received by the large number of members
and Iriends present.

GB3GEC
The 70cm beacon GB3GEC, located at the works of the
M-0 Vulve Co Lid, has not been operational for a con-
siderable period and we are sorry to advise members that
it s not 1o be reactivated.

Our thanks are extended to the M-O Valve Co Lud for
having made this facility available to 70em band enthusi-
asts in the past,

“Radio probing of the atmosphere”

This is the title of the ninth Appleton Lecture which will
be given by Dr J. A. Saxton, director of the Appleton
Laboratory (formerly the Radio and Space Research
Station) and this year’s President of RSGB, at the Institu-
tion ol Electrical Engineers, 2 Savoy Place, London WC2,
on 3 January 1974, The lecture, commencing at 5.30pm,
will be preceded by tea at 5pm.
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| Installation of President_l.
| 1974

Mr G. R. Jessop, CEng, MIERE, G6JP, will be installed
Il as the fortieth President of the Society during the
course of a social evening on

. Friday 4 January 1974
| at the

Bonnington Hotel
Southampton Row, London WC1

commencing at 7.30pm

All members and friends are cordially invited to this
social occasion. Tickets are not required but mem-
bers are asked to notify headquarters if they will be
attending so that catering arrangements can be made
accordingly.

AMSAT-Oscar 6 users
The following table shows the number of AMSAT-Oscar 6
users on a per-amateur-capita basis as at 15 October 1973,
The information has been supplied by K3JTE, President of
AMSAT.

Percentage

Total Oscar b of amateurs
Country amateurs users using Oscar 6
New Zealand 4,641 0 1'5
Australia 6.461 85 1-3
Finland 2,000 23 1-15
France 7,500 81 11
Sweden 4,400 44 10
Czechoslovakia 2,070 20 0-97
West Germany 20,380 166 0-82
UK 16,837 113 067
Japan 14,576 a0 061
Canada 12,682 57 0-44
Italy 6,000 24 0-40
usa 282,850 737 0-26
USSR 15,085 30 0-20
Argentina 17,500 22 013

1,564

The total number of stations vsing Oscar 6 is 1.816 and the
country listing above represents 86 per cent ol all users.,
The total outside the USA was 1,079, representing 60 per
cent of all users. Total of countries from which Oscar users
reported was 74,

Pen-pals wanted

Miss Yumi Thukahara, TDXC, PO Box 108, Shitaya,
Tokyo, Japan, who is a 17-vear-old student interested in
amateur radio, would like to correspond with others in the
17-20 age group with similar interests.

Apology corner

On page 761 of the November issue, errors occurred in the
caption to the photograph: the daughter of GM3KPD was
incorrectly described as xyl of G3WAOQO; and the midship-
man seated on the right was G3WAO, G3AGL was standing
behind him.
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NOW PUBLISHED

The long-awaited

TELEPRINTER
HANDBOOK

by D. ). Goacher, G3LLZ, and
J. G. Denny, G3NTT

This new RSGB publication covers the theory and practice
of radio teleprinter techniques. In addition to full descrip-
tions and maintenance data for all widely used machines,
bath Eurepean and American, the handbook fully covers the
design and use of ancillary equipment. There is an extensive
reference section covering commercial equipment and
terminology, and a bibliography.

The contents include: theory, practice and standards;
teleprinters; associated machines; power supplies; terminal
units; auxiliary equipment; frequency shift keying; filters;
test equipment; interconnection and control; operating
procedures.

A "must” for every rity enthusiasi, this velume is also
invaluable to all who use, design or service teleprinter
equipment,

376 pages £5.35 (inc. p & p)

Obtainable from

Radio Society of Great Britain
35 Doughty Street, London WC1N 2AE

Lost at Leicester

An of signal generator, tvpe number TEI6A, was lost at
the recent Leicester Exhibition. The occurrence is particu-
larly unfortunate as the amateur who had just bought it is
blind, and the loss occurred while he was being assisted out
of the exhibition. Any information to G. R. Newland, at
RSGB HQ.

Racal ARG Giant 1973 Junk Sale

Sunshine plus the promise of cheap radio gear and com-
ponents resulted in a record turn-out of nearly 400 radio
amateurs and enthusiasts rom all over the UK and even, in
one case, from Paris, at the Racal Amateur Radio Club's
Junk Sale at Crowthorne, Berks on 27 October. At opening
time the scene resembled that of the January sales in Oxford
Street with a long queue of bargain-hunters, some ol whom
had waited over three hours, rapidly descending upon the
counters and eagerly sorting through components, assemblies
and old test-gear.

American Callbook

An advance delivery by air of the 1974 American Callbooks

was due as this issue went to press. Prices: USA listings

-£4-70; Foreign listings-£4-30, inc p & p, from RSGB
Publicalions Section.
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The G2DAF
Mark 2
receiver

A high-performance
double conversion
design covering

six amateur bands

by G. R. B. THORNLEY, G2DAF*

Part 2

CIRCUIT DESCRIPTION

A block diagram of the receiver is shown in Fig 4 and a
complete circuit diagram in Figs 5a, b, ¢, d.

It will be noted that two Collins mechanical filiers are used
for ssb reception. The F455Z-4 is a high sideband filter and
the F4552Z-5 a low sideband filter, either side of the same
455kHz carrier frequency. This enables sideband switching
to he undertaken without error caused by shilt of carrier
[requency. At the time the Mark 2 receiver was being con-
structed, the author was developing a phasing exciter
and required a selectable sideband receiver that could be
used as a precision measuring instrument to determine the
degree ol sideband suppression obtained by various experi-
mental phasing units.

The two Collins F455Z-4 and F4355Z-5 filters initially cost
£61 and are very likely more expensive now, For normal
communication use, sideband switching filters are an extrava-
gance and not necessary, so an alternative LI, circuit using
the relatively inexpensive Kokusai filter is also included.
CW operators may wish to use the filter switching facility
for a second narrow-band Kokusai unit. The receiver will be
described as it was built, because the two Collins filters and
associated i.f. transformers are clearly visible in the photo-
graphs.

Chassis section A (Fig 5a)

Push-pull tf amplifier V1 (PCCI89) is operated at unity
gain (or less) and is therefore completely stable on all bands.
Valve type PCCI89 was chosen because it has variable-mu
characteristics and can be controlled from the age line.

5 Junice Drive, Fulwood, Preston, Lancs PR2 4YE
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additionally the rF Gamn variable resistor in the cathode
return circuit enables the valve to be used as a variable
aerial attenuator—a useful feature under very heavy com-
mercial interference conditions. Although the rated heater
voltage is 7-6V, in this application the PCCIBY is completely
satisfactory when connected to the common 6:3V heater
supply.

Primary windings on T6 to TI0 provide the correct im-
pedance load; the secondaries feeding the grids of the first
converter valve V2 (ECCS8). Signal input to the converter is
in push-pull and oscillator injection in parallel.

When switched to the 3-35MHz or 7TMHz band, the swing
of the signal lrequency tuning capacitor will resonate the
front end circuits to the tunable i.f. of 5 to 5-5MHz. Under
these conditions the converter V2 will behave as a tuncd-
anode tuned-grid oscillator. To maintain stability the valve
is cross-neutralized by the two 2 to 8pF trimmers.

Conversion oscillator V3 (ECCS85) 1s a Butler circuit
operating as a fundamental or overtone oscillator.

All signal frequency and oscillator coils, and the required
crystal, are selected by the 11-bank, single-pole, 8-way RANGE
switch S1 to SII. T5 and T10 ¢ach cover the 2IMHz band
and the three sections of the 2§MHz band, therefore the
last four contacts of S1, 2, 3, 4, 5, 6 and 7 are linked together.
In regard to T11, 12, 13, 14, 15, 16 and 17, cach coil is pre-
tuned with its own fixed mica capacitor and dust core. One
coil is fitted for cach band from 1I'5MHz to 2IMHz, one
coil for 28MHz and one coil for 28-5MHz: the eighth posi-
tion of the RaNGE switch allows an additional oscillator coil
and crystal to be used if 29 to 29-5MHz coverage is required.

The secondary centre taps of T1, 2, 3, 4, and 5 are con-
nected together and taken to the 100k grid resistor;
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BAND-SIOP FILTER
S0-5.5MH

sccondary centre-taps of T6, 7, 8, 9 and 10 are connected
together and taken to the rfe; cold ends of T11, 12, 13, 14,
15, 16 and 17 primary arc taken to the 1-5kQ resistor and
0-01F by-pass capacitor; and cold ends of TI1l to TI17
secondaries are connected together and taken to the 0-01pF
by-pass capacitor and 4-7kt! ht feed.

Signal frequency tuning is affected by the 4-gang 7 to 75pF
variable capacitor. The centre-tap ol the push-pull signal
frequency coils must not be by-passed to rf but allowed to
“float™, circuit balance being obtained by the equal sections
of the split stator tuning capacitors,

Chassis section B (Fig 5b)

Output of the first converter is fed into TI8 and T19, and in
push-pull to the grids of the second converter V4 (ECCS3).
Oscillator injection to the two cathodes strapped in parallel
is derived from cathode follower V6 (6BA6) driven by vio
V3 (6BAG).

These three stages constitute the tunable i1, covering the
range 5 to 5-5MHz and resonated by a S-gang variable
capacitor of 3 to 35pF each section—KILOHERTZ main tuning
(VC3, 4 and 5).

The vio is arranged as a Colpitts parallel-tuned oscillator
to obtain a high frequency stability, together with a level
amplitude of output voltage across the 500kHz range, and
tunes on the high side (ic 5-3-3MHz plus 455kHz) 5455 1o
5955MHz.

TI18 and T19 are coupled by a low impedance link around
the clectrical and mechanical centre of each main winding,
The centre tap of each coil is allowed to “float™ and must
not under any circumstance be by-passed to rf.

The tunable i.f. of 5 to 5-5MHz is converted by V4 to the
second i.I. of 455kHz. Switch banks S12, 13 and 14 select
the appropriate mechanical filter, or top-coupled i.f. trans-
formers, for high sideband—Ilow sideband—a.m. reception.

Q multiplier V7 (12AX7) is connected to points “C™ *C"”
by 758 coaxial cable, thus ferming the connecting link
between the pole of S14 and the grid of V8.

.. amplifier V8 (6BA6) is capacitance coupled to the
second L.l amplifier V9 (6BAG6), both valves being age con-
trolled. The S-meter is connected 10 G2 of V9 instead of the
customary cathode position, in order to obtain better S-
meter scale linearity, Both i.f. amplifiers have negative
current feedback in order to reduce Miller effect due to age
action. Additional i.l, transformers T22, 23 and T25, 26 were
incorporated in order to avoid the possibility of distorting
the F4557-4 and F455Z-5 response curves.

A proportion of the 455kHz i.f. is fed to the age amplifier
V10 (6BA6) whose output feeds the OAS rectifier and the
OAS gate circuit. AGC release time is selected by the orFr-
rast-sLow switch S19a and S19b. The envelope detector V11
(EAS0) is fed from the i.f. transformer T27. S17 selects high
or low sideband output and leeds the ring demodulator.

Chassis section C (Fig 5¢)
Audio output of VIl feeds through the 100k& variable
resistor, NL SeT, into the 47k diode load. V12 (6ALS) is a
conventional Dickerts twin-diode envelope-following a.m.
noise limiter, This is very eflective against Loran interference
when operating in the top section of the 1'5MHz band. The
noise limiter is switched in or out of circuit by 820, part of
the orERATION switch.

Carrier insertion oscillaior V13 (6BAG) is operated in a
modified Colpitts circuit to allow the valve cathode to be
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Fig 5d. Valve heater
v2 H v3 H V4 H v5 H V6 h v7 ve V11 vi2 H V13 vi4 ‘ by-pass capacitors
6-3Vac
K ) H K k H
1_- All valve heater bypass capacitors are O-O?PF
= Fig 5b. Circuit diagram,
chassis section B
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$S5B8 0E-MOOULATOR AND AUDID AMPLIFIER

=4

CARRIER OSCTILLATOR
s ——— '}

+150v

Ganged with 512 to 517 {chassis section B)
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©
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0w
(:} ‘ NOISE LIMITER ’
2330k
‘ @ MULTIPLIER ‘

grounded to r.f. and ecliminate the possibility of carrier
leakage along the 6:3V heater rail getting back into the i.l.
amplifier and age amplifier stages. Oscillator operation is
controlled by S18a—part of the main A.M.-L-H sideband
switch,

Amplitude modulated output from VI2 circuitry, or
sideband output from the ring demodulator, is selected by
S18b and feeds via the Ar Gax control into the two-stage
audio amplifier V14 (12AX7) and finally to the output valve
VI35 (6BW6). Output transformer T30 matches the required
Sk&2 anode load of V15 to a standard 3Q loudspeaker.

The calibration oscillator V16 (6BA6) uses a 100kHz
crystal in a conventional circuit arrangement, and is switched
on or off as required by S21-part of the OPERATION switch,

Power supply provides ht outputs of 200 and 175V, and
150V regulated by V17 (OA2) stabilizer valve, using silicon
diodes in a full-wave circuit. and provides 6-3V ac for all
valve heaters. The receiver is switched oN or orF by S22
and 523 sections of the oreraTION switch,
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Fig 5c. Circuit diagram, chassis section C

indicates 750 Y16 autside dis conxial catle

L.F. rejection filter

The receiver 1.1, breakthrough rejection will be at its lowest
level when using 3:5MHz or 7MHz, the amateur bands
nearest to the tunable i.f. range. With the receiver tuned to
3-75MHz or 7MHz, the measured i.f. rejection is in fact
62dB. Undcr good propagation conditions the level of the
commercial teleprinter transmissions in the 5 to 5-3MHz
range can be very high and the author is of the opinion that
62dB rejection is not good enough. This in fact was the
reason for stipulating in “*required specification™: “i.f. break-
through rejection not less than 80dB™. To obtain this figure
with a margin in hand, a band-stop filter is included with the
theoretical circuit shown in Fig 5a.

The filter is constructed as an outboard unit, intended to be
connected between the 75Q aerial feeder and the 750
receiver input terminal, so as to allow the filter to be taken
out of circuit and the aerial to be connected directly when
it is desired to receive MSF on SMHz for vio stability checks
or to set the 100k Hz calibration oscillator on frequency.
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Tahble 1. First conversion crystal frequencies

Band Crystal freq. Mode Output freq.
(MHz) (MHz) (MHz)
1-5 70 Fundamental 70
35 90 Fundamental 9:0
70 12:5 Fundamental 12:5
140 195 3rd overtone 195
21-0 265 3rd overtone 26'5
280 335 3rd overtone 335
28'5 340 3rd overtone 340
All erystals must be ordered for series resonance operation stating

mode of operation.

Alternative i.f. amplifier

An alternative simplified i.f. amplifier using a Kokusai
MF-455-10CK mechanical filter is shown in Fig 6. To avoid
confusion the switch banks and i.f. transformers used are
given the same identification letters and numbers as the
original circuit.

Switch banks S12 and S15 and i.l. transformers T22, T23
and T25 are no longer required. For sideband switching, the
Kokusai filter requires two carrier crystals—nominally
300Hz either side of the filter 6dB points—and this requires
an additional switch wafer in the input circuit of the carrier
oscillator V13, to automatically select the correct carrier
frequency when the AM.-Low-HiGH sideband switch is
operated.

As the carrier crystals will have been ordered for parallel
resonance with the usual 30pF shunt capacitance, the 30pF
trimmer capacitor can also be omitted.

The Kokusai MF-450-10CK filter together with matching
carrier crystals are obtainable from KW Electronics Limited,
Dartford, Kent.
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Fig 6. Alternative 455kHz i.f. amplifier showing modifications necessary
for Kokusai MF-455-10CK mechanical filter and associated high and low

sideband carrier crystals

Left: X1 and X2 carrier crystals—frequencies as required for the Kokusai
MF-455-10CK filter. S25 additional switch wafer ganged to S18a and S18b

CONSTRUCTION
The chassis is made up of four separate box sections of 16
swg aluminium to give a total size of 16in by 12in by 2lin
deep, with a 17kin by 9in front panel. The box sections are
machine pressings, true to size, having sharp radius corners,
and are available from North West Electrics, 769 Stockport
Road, Levenshulme, Manchester.

The Eddystone 898 dial drive assembly has the driving
boss almost central behind the panel cut-out, and in order
to bring the shaft of VCS5 into line the complete vio assembly
is built into the 6in by 3in “box™ and this unit is raised 2in
above the normal chassis top face. The tunable i.f. capacitors
VC3 and VC4 are driven from this shaft by means of two
1iin diameter drive pulleys and a spring tensioned nylon
cord.

In order to clear the lead flywheel of the Eddystone 898
drive. the panel is set 1in away from the chassis [ront
apron—this space also gives clearance for the selector plate
of the main RANGE switch S1 to SlII, the i.l. and al gain
variable resistors, and the sprocket pulleys and chain drive
ganging the sideband and a.m. switch S12-17 (o SI8.
Chassis layout is shown in detail in Fig 8, and panel layout
in Fig 9.

Fig 7. Preselector tuning
control, showing how
the receiver panel
should be engraved to
show the control knob
positions for each of
the amateur bands. This
illustration assumes
that clockwise rotation
reduces the tuning
capacitance value
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TABLE 2. RESONANT CIRCUIT COMPONENT DETAILS
Freq or Primary Secondary Freg or
s Bam;iél’dll-lz} 41 38: ool 100t ?1'3{;1‘“3% a T20 Ba“fsékHﬂ Denco IFT11|::§5“Ir;pttig?\sfo mer with
. swg enam -ct- SW en - g tr r wi
enam scramble 65pF primary capacitors removed and
wound in 2 bobbins replaced with two 130pF sm capacitars
(see Fig 10)
T2 35 2-75t 24swg enam 62t-ct-62t 38swg T21, 727,728 455 Denco IFT11-465 i.f. transformer
enam
T3 70 1-75t 24swg enam  35t-ct-351 32swg T22, 723, T24 455 Denco IFT11-465 if. transformer with
enam top pie and resonaling capacitor
T4 140 1-75t 24swg enam 20t-ct-20t 24swg removed
enam T25, T26, T29 455 Denco IFT11-465 if. transformer with
T5 21 1o 28'5 1:25124swg enam 10t-ct-10t 24swg tnpl pie':I a|i1ttl|\ T;}:ggciwr removed al;\ld
enam replaced w swg enam scramble
T6 15 7t 38swg enam AsTi wound against primary pie
T7 35 2-25t 24swg enam  As ;2 T30 Wharfedale outpul transformer type GP8 used on
T8 70 2-25t 24swg enam AsT3 86 : 1 ratio tappings
T9 14-0 375t 24swgenam  As T4 T3l Secondary: 165-0-165V 125mA
Ti0 21 to 285 1-75t24swg enam AsTS Eecondary:ﬁ-ﬂc}d’sﬂg E—
™ 10 9t 36swg enam 36t 36swg enam rimary 10-0-200-220-240V 50Hz ac.
with 65pF sm capa- | Ay coils T1 to T19 wound on Neosid or Aladdin 0-3in dia formers
?r::;” across wind- with OBA dustcores (T11to T10, T18 and T19 two dust cores in each
¥ former) and in 23 « 43 » +3in seamless aluminium cans. All wind-
T2 9:0 6t 28swg enam zwdlih 6258:;"2"‘ 5232‘ ings close-wound single layer except T1 and T6. Primary of T2, 3,4, 5;
4 “ | 7.8, 9 and 10 wound over centre of secondary winding. Primary o
citor across wind- | 44'14 T17 wound over cold end of secondar i i
¥ y winding (see Fig 10).
T3 1215 4:5t24swg enam ing 18t24swg enam | g.condary of T18 and primary of T19 wound over centre of main
with 50pF sm capa- winding
citor across wind- '
s esewsn  diesges M ggh et il
w sm capa-
citor agmss wind- | L2 455 Standard pot ::r.}rt-xl Q multiplier coil on
ing 0-3in dia former, with dust care
T15 265 2-5t24swg enam 10t 24swg enam | gq,2 3, 4,5,6,
with 20pF sm capa- | 7,8 9, 40,11 Yaxley Paxolin SP/8W 11-bank bandchange switch
citor across wind- 312, 13, 14, 15
in , 13, 14,15,
T16 335 2:5t24swg enam Btg24swg enam with | 16,17 Yaxley Paxolin SP/3W G-bank sideband switch
10pF sm capacitor
across winding ; o .
Ti7 340 2.5t 24swg enam 8t 245wg enam with S18a, S18b Yaxley Paxolin 2P/3W 1-bank sideband switch
10pF sm capacitor
across winding S19a, S19b Yaxley Paxolin 2P/3W 1-bank apc switch
Ti8 5 to 55 32t-ct-32t 32swg 5t 32swg enam
enam .
T19 51055 5t32swg enam 321-ct-32t 32swg $20,21,22,23 Yaxley Paxolin 1P/4W d4-bank operational switch
enam
Band-stop 51055 12uHcoil. 45136swg [ Electroniques or [ go4 1P/2W 1-bank rotary on/off switch (Q multiplier)
filter enam 0-88uH coil. | similar 0-3in dia
10t 24swg enam < former 1}in long
spaced to §in long with 0BA dust | 525(see Fig6) Yaxley Paxolin 1P/3W 1-bank (ganged to SiBa
core. and S18b)
830 RADIO COMMUNICATION December 1973



Front panel

Table 3. Conversion oscillator output voltages

Output freq. Output volts Remarks
(MHz) (RMS)
70 22
90 18
12:5 1:5 Measurement made at
19:5 1:65 cathode of V2
26'5 185
33'5 165
340 1-65

The Q multiplier notch filter, V7 and associated com-
ponents, is built on a small sub-chassis 3in by 2}in, and
are wired and tested before fitting into final position. This
unit is connected to the main chassis by two 8in lengths of
&in outside diameter standard 75Q television coaxial cable.

The signal frequency 4-gang tuning capacitor, VC1 and
VC2, is in fact two Polar type C28-142 units coupled to-
gether after a rear shaft extension had been fitted o the
unit nearest Lo the panel. Polar capacitors were used because
they were available, but any standard 4-gang variable of
either 75pF or 100pF maximum capacitance would be
equally suitable. Both Polar capacitors are mounted on a
piece of hardwood §in thick to lift the drive shaft and obtain
a more pleasing panel layout.

It will be observed from the chassis underside photograph
that holes were drilled for six aerial input coils and six
converter input coils. In fact only five of the six positions for
cach stage were used, alter experimental work had shown that
it was possible to use one coil only to cover the 21MHz band
and the three 500kHz sections of the 28MHz band without
adversely affecting the receiver performance. To mount each
coil it is necessary to drill nine holes through the chassis top
face, and this work can be greatly eased by initially making
adrilling jig. Alternatively. North West Electrics are prepared
to supply chassis box sections ready drilled for all coils and
valve holders il this is preferred,

The conversion crystals used were HC-6'U type with din
pin spacing and are mounted on 2-pin holders. When order-
ing crystals it is important to state that the 7,9, 12-5 and 19-5
MHz crystals are lor fundamental operation, and the 26-5,
335 and 34MHz for third overtone operation, and all for
series resonance operation.

Standard, Electroniques G2ZDAF Mark 1 Receiver
oscillator coils were used for TI1 to T17 and modified as
required by the addition of a low impedance primary wind-
ing. As Electroniques coils are no longer in production,
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¢ Al windings are wound in the same direction

—
Four s 4 !II— | H—4
paxolin 1/2- | &
washers
it 5 et i
5/8" 944 %" i 1
cemented 3 gt B -
to lormer 1/-' | ——r—H
with & 2 66— |
araldite “—i
[ —— |
Tiand T6 T toT17 TiBand T19
T2 taT5
T7 toT9

i
Pri 1_i-] ; PP e 5ec

~~=83 4 7 r==93 4@-== Base

3 connections
EOLCH E‘QCC)OS}
“-#1 6¢) -1®1 G@r-4

Tiand 76 A__J T to T17

18swg tinned copper lead-out wire

Paxolin |[|
top plate 5

__——=All coll formers finished as shown
after winding and treated with
‘Dentix’ coil cement then allowed
to dry for 24 hours

Solder to eyelet
T
2
1

Fig 10. Coil assembly details, T11 to T17. All windings in the
same direction. All coil formers are fitted with Aladdin
Paxolin top plate. Made-up lead-out wires as shown of 18swg
tinned copper wire pre-stretched and cut to 4in lengths.
After soldering to eyelet, lead-out wires are trimmed ffush
with top plate and {in below base. Enamel covering is removed
from ends of each winding—end looped round lead-out wire
and soldered, as required

winding details are given for coils using Neosid or Aladdin
24in high cans and standard 0-3in diameter formers with
0OBA dust cores.

The 5 to 5-5MHz i.f. section is tuned by a 4-gang 3-35pF
variable capacitor VO3 and VC4. This is in fact a Polar
type C28-142 2-gang of maximum capacitance 75pF modified
to a 4-gang ol 35pF each section, by sawing through the
stator bars—in-between the ceramic support pillars—with a
model makers’ saw. Any other make of standard 4-gang
variable can be used, provided only that it will fit into the
available chassis space. and that it has the same law
as the 35pF variable tuning the vfo (VC3) and that the
constructor is prepared to accept a non-lincar dial calibra-
tion.

It will be noted from the photograph that the four Philips
beehive trimmers of 3-33pF are adjacent to the Polar
C28-142 capacitor VC3 and VC4—they are in lact supported
by soldering the trimmer support leg to the brass capacitor
frame.
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TABLE 4. DC VOLTAGE CHECK

Valve Stage Type

1 2 3 4
V1 RFamp PCCi189 85 - 17 H
V2 1stconv ECCss 140 - 5 H
V3 Conv osc ECC85 73 - 1-8 H
V4 2nd conv ECC85 125 -_ 22 H
V5 VFO 6BAG -1 —_ H H
V6 cath foll GBAG 8 6 H H
V7 Q mult 12AX7
ve 1stif.amp 6BASG —0-25 — H H
Ve 2nd i.f. amp 6BAB -0 —_ H H
Vio  AGCamp 6BAG 02 —_ H H
V11 A.M. de-mod EAS0 anode

—04

V12  Noise limiter BALS - —_— H H
Vi3  Carosc G6BAG -2'5 —_ H H
V14  Audio amp 12AX7 80 - 07 H
V15  Audio output 6BW6 - - 9 H
Al 100kHz cal osc  6BAG —3 -_ H H
V17  Regulator 0A2 -

Pin No

5 6 7 8 9

H 85 — 1-7 —

H 140 - 5 -

H 80 - 2 - All measurements made
H 125 - 22 - with rf and i.f, gain con-
30 60 2-2 trals at maximum. Range
100 100 6 switch at 14MHz. Side-

band switch on H. Q

170 80 5 multiplier off. Aerial inpul
180 62 55 disconnected
175 70 175
145 60 -—

H 100 — 08 H

H - 190 182 — Anode current = 24mA
45 90 -
150

(— in front of figure indicates negative reading)

Measuring Instrument Avo Model 8

In order not to degrade the filter response, the input side
must not be able to “see™ the output side. A Kokusai filter
must be mounted so that it straddles the 4in-longcross screen,
with the input terminals on the S13 side, and the output
terminals on the S14 side. A rectangular notch is cut into
each of the two 3in long screens to clear the valveholders,
and these are positioned so that a line drawn between pins
3-4 and pin 7 is parallel 10 the screen, and pin 1 is on the
input side and pin 5 on the output side of the screen.

VFO tuning capacitor V3 is a Polar type C28-141 of 35pF
maximum. Both the C28-142 and the C28-141 have a straight
line capacitor law (semi-circular rotor plates) and this to-
gether with the LC ratio used over the vfo tuning range of
5,455 to 5,955kHz, will give almost a linear dial calibration
without the need for tracking capacitors used in the Mark |
receiver design.

The tuning capacitor should be of rugged construction
with two rotor bearings, and the coil former ceramic with a
dust core mounted on a screwed brass rod fitting into a
pressure-loaded clutch or a bush with a locking nut to
prevent end or side “*float™ within the winding.

Switch S18 is required to be screened from the 455kHz i.f.
stages. It is therefore mounted in the chassis section C and
ganged to the sideband sclector switch S12-17 by sprocket
pulleys and chain drive. The author was fortunate in having
suitable sprockets drilled for a }in shaft available, but be-
lieves that standard Meccano items (normally drilled for
Lin shafts) have sufficiently large centre bushes to accommo-
date opening out to }in.

In order to conserve space, the mains transformer T31
is assembled on a C core and was wound to the author’s
specification by R. F. Gilson Ltd, St George's Works, 1la
St George's Road, Wimbledon, London SWI19. Overall
dimensions are 3{in by 3}in by 3%in high. The two silicon
rectifiers and the mains fuses are mounted on the trans-
former top plate.

Any small box with a close-fitting lid—of 18 or 16swg
aluminium, brass, copper or tinned iron—large enough to
accommodate the three coils, capacitors and the two Belling-
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Lee L604'S CD coaxial sockets, is suitable for the construc-
tion of the 5 to 55MHz band-stop filter. In order not to
degrade the filter performance it is important to fit two
close-fitting cross-screens so that the coils and associated
capacitors of each section cannot *‘see” each other. The
filter is connected to the receiver by a short 759 coaxial fly
lead with Belling-Lee L734/P AL plugs at cach end.

ALIGNMENT
A serviceman's signal generator is really the minimum re-
quirement, and if an oscilloscope is also available each chassis
section can be individually aligned before final assembly.
Assuming that this has not been done and that the signal
generator was only available for a short amount of time—
after final construction was completed—the most satis-
factory alignment procedure is to start at the back and
finish at the front. That is from V9 to the aerial, with an
Avo or similar test meter on the 100V ac range connected
across the primary of the audio output transformer T30
as an output indicator, The loudspeaker should be left
connected so that the audio quality can also be monitored.

The author assumes that anyone undertaking the construc-
tion of the G2ZDAF Mark 2 Receiver will have sufficient
experience to make detailed alignment instructions un-
necessary. However, should there be sufficient demand a
step-by-step alignment procedure will be made available
later,

A noise gencrator is the test instrument that will tell “the
truth and nothing but the truth™ about the receiver’s
performance [5]. It is simple to build, costs little money,
and can be constructed by most amateurs with parts to a
large extent already available in the junk box. With the noise
generator connected to the aerial input terminal, it is very
rewarding to watch the improvement possible by a little
further “tweeking” of the front-end circuits on each range.
It should be possible to obtain a 7 to 8dB noise factor on
each of the six amateur bands. The noise generator will
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TABLE 5.
Input for 10dB Input for 20dB Noise
Band S + N/N ratio S -+ N/N ratio Factor
(MHz) (V) (V) (dB)
1:5-2:0 ) ) 65
3-5-4-0 Less than Less than 7
70-7-5 ’ 0:251.V on all ‘ 0-7511V on all i
14-14:5 bands, ssb bands, ssb T
21-21+5 operation operation 7
28-28°'5 7
28'5-29 7

4

Image rejection--second conversion process -

Cross-modulation

FINAL PERFORMANCE DATA

I.F. break- White noise output
Image through Preselector off Preselector on
rejection rejection resonance resonance

(dB) (dB) (volts rms) (volts rms)
108 88 A 1

12 a4

98 94"" 11V or more on

92 95 2:;’,“&22:1?;':5 all bands, ssb

a0 a7 reception

88 98

88 98 J J

120dB(Recewer tuned to 3 75MHz with preselector correctly resonated. Input freg
2:84MHz)

While receiving a wanted signal of 1pV, an interfering signal modulated 30 per cent at 400Hz of strength 100mV and

15kHz away, has no effect on the wanted signal, ssb reception,

Dynamic range
Stability
Noles (1) ** Measurement made with band-stop filter in use.

Greater than 120dB, ssb operation

After initial warm-up period of 10 to 15min, drift less than 100Hz/h under normal ambient conditions

(2) White noise measurements made with Avo meter on 100V ac range, connected across output transformer (T30) primary. No aerial
input. All gain controls at maximum. Sideband switch in Isb position. Agc off.

also give a “figure of merit™ that will enable the constructor
to directly compare his results with those of the circuit
designer, or to compare the performance of his home
constructed “baby™ with that of a comparable receiver
made by a commercial manufacturer. The subject of noise
generator measurement, detailed alignment procedure plus
general fault-finding and construction hints, is covered in full
in “Alignment of a G2DAF-type receiver, single sideband,”
RSGB Bulletin, February, March, April, June, August and
November 1967.

Alignment to the band-stop filter is undertaken by adjust-
ing the dust cores of the vertical legs for maximum atten-
uation at 5-5MHz, and the horizontal arms for maximum
attenuation at SMHz.

MUTING

Modern practice is to control a transmitter and receiver by
means of a relay with either voice (vox) or press-to-talk
operation. Breaking ht or cathode connections usually
causes clicks and thumps, and the most satisfactory con-
trol method is a source of negative voltage applied to the
grids of the controlled valves. In many cascs there is already
a source of negative voltage provided for the pa bias supply,
and the available potential is usually suitable for muting
requirements.

The control voltage can be any value from about 30 to
100V and is connected to the receiver MUTING terminal.
During transmission periods the applied voltage carries the
age line negative to cut-off and disables the controlled rf and
i.l. stages. As the gate circuit reservoir capacitance is re-
turned to the muting line, the age attack and release time
constants remain unafTected.

CONCLUSION

For those amateurs who have a thermionic diode probe valve
volimeter, the conversion oscillator (V3) output volts are
given in Table 3. The output voltage from the vfo should be
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approximately 1-4V rms, measured at the cathode pin of V6.
DC voltage checks at cach valve pin are given in Table 4.
Every constructional project undertaken by the author has
been concluded by measuring and recording final per-
formance figures. These figures are invaluable for future
reference or for future comparison, and are given in Table 3.

It is hardly likely that the construction of an ambitious
receiver such as that described in this article will be under-
taken lightly, but the effort will be found interesting and in-
structive and a refreshing change from the more usual radio
activity.

Finally, it is undeniable that a receiver is the most used and
the most important piece of apparatus in an amateur station.
Its construction can be guaranteed to result in a pride of
possession and a pleasure of operation that will give greater
reward than that experienced with any previous amateur
radio activity.
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Gains and
losses In
hf aerials

by L. A. MOXON, BSc, CEng, MIEE, G6XN*

This article discusses the main factors which cause
one aerial to be better than another.

Practical considerations dictate a gain figure of
5-6dB for most amateur hi beams but it is shown that,
given a pair of comparable aerials, it is a simple matter
to obtain about 3dB of extra gain by using both
simultaneously.

Particular attention is paid to polarization and
environmental differences, and the discussion has
been extended to include the case of “lossy'’ aerials,
leading to novel conclusions concerning the design
of indoor, miniature and “invisible" aerials.

Part 1

S pointed out in an earlier article [1] the gain of close-

spaced two-element beams depends mainly on the ratio
of phase-shifl to spacing, since this determines the shape ol
the radiation pattern. It was also explained that subject to
the practical limitations usually applicable to amateur hf
beams, little or no extra gain is obtainable from additional
elements. On the face of it this appears to leave little founda-
tion for the popular belief that some beams are better than
others, but a number of minimum requirements have to he
mel; in particular it must be possible to obtain the correct
phase shift without incurring large current inequalities, and
not all designs of beam provide for this. In most cases,
moreover, there are environmental constraints of one sort or
another and these may have considerable effect on the
relative merits of different types of aerial.

Environmental extremes generate a variety of interesting
problems: restriction on the use of visible aerials, for example,
may require the use of indoor aerials, or very thin wire! In
either of these cases losses may be quite large and if normal
design procedures are followed, two elements may be worse
for transmission than a single element. Detailed analysis sug-
gests, however, that two elements should always perform
better than one, subject to correct choice of design para-
meters and possible acceptance of some conflict between
transmitting and receiving requirements. At the other ex-
treme, in the absence of restrictions it may be possible to
erect, say, a pair of rotary beams each with a gain of 5-6dB
and obtain an average additional gain of 3dB by phasing
them together; the necessary phasing and matching adjust-
ments are surprisingly non-critical, and the system has been
found to work well in practice.

Losses have also been studied in the context of trying to
make beams as small as possible, leading to prediction of a
minimum turning circle in the region of 7f1 6in radius for a
low-loss 14MHz beam.

Single-element aerials

The lowest gain theoretically possible is that ol an isotropic
aerial which by definition radiates equally in all directions.
All practical aerials radiate more in some directions than

* | Stonerhill House, Froxfield, Petersfield, Hampshire.
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others and assuming the same total amount of radiated
power they must, therefore, have gain in at least one direction
relative (o an isotropic radiator. In the case of a half-wave
dipole this gain is 2dB, which is the maximum amount by
which it would be theoretically possible to degrade its per-
formance other than by losses. A very short but efficient
dipole is only 0-4dB down relative to a half-wave dipole
but worse performance can result from bending; for ex-
ample, a dipole bent in the centre and viewed end-on appears
as two elements in antiphase so that an “8JK” mode of
radiation is produced in this direction.

IT the bending process is continued to the point where both
modes produce equal field strength, 29 per cent of the power
is radiated in the “"8JK™ mode at right angles to the normal
directions thereby resulting in a loss of 1-5dB, and this seems
to be about the worst that can be achieved assuming that
use is made of whichever mode produces the bigger signal.
Typical of the worst elements likely 1o be used in practice is
an inverted-V with a 90" apex angle, Fig 1, and it is obvious
that this produces a lairly strong endwise groundwave field;
assuming a separation of A/6 between the “‘centres ofl gravity™
of the two halves of the current distribution, this will be only
about 6dB down on the dipole mode but, allowing for the
4dB gain of the "BJIK" mode [1], the energy loss comes to
only 10 per cent and the wanted signal is reduced by a mere
0-4dB.

+— {4
l =) T Vertical field

-%—— Horizontal field

Fig 1. Inverted-V dipole showing resolution of field into
horizontal and vertical components
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I two such elements are arranged as a beam, Fig 2(a),
most of the endwise radiation will be cancelled and the per-
formance will be virtually indistinguishable from that of
straight (though somewhat shortened) dipoles. Similar figures
apply to horizontal dipoles halved in length by bending the
ends over at right angles.

The above examples give a broad general idea of what can
be expected if one deliberately attempts to degrade the per-
formance ol a dipole by bending it into other shapes. The
failure to achieve much success implies a high degree of
freedom in the choice of element-shapes lor coping with
difficult mechanical or environmental problems, obviously a
very important resull.

To obtain appreciable gain relative to a dipole without
using the antiphase (o1 “*8JK™) principle [1] it is necessary to
have at least two separate concentrations of current separated
by an appreciable fraction of a wavelength so that due to
phase-differences the fields produced add more effectively in
some directions than others. A single wire may be folded to
form, for example, a collinear array ol many elements, and
the point at which it ceases to be regarded as a single element
is an arbitrary choice, but for the present discussion an
“element™ is taken to be any radiator small enough to be
generally useful as a 14MHz beam-element, although it may
of course be used on its own,

(a) CORRECT (b) INCORRECT

- —

Fig 2. Two-element arrays using bent elements. Dotted

arrows show directions of radiation with elements in anti-

phase. Gains with optimum phasing are roughly S5dB for (a)
and 3dB for (b)

For this purpose the dipole has two main competitors, the
quad and delta loops. which can be considered together since
the precise shape is of minor importance, though the opera-
tion of a quad loop is perhaps easier to visualize. In this case
there are two concentrations ol current separated by the
width of the loop, usually a quarter-wavelength, It is usually
reckoned that to obtain useful gain from two radiators they
should be separated by at least half a wavelength, and it is
more accurate to regard the quad loop as a single point
source ol radiation, more or less identical in performance
with that of a dipole. Nevertheless this is only an approxima-
tion, and loops in fact provide an advantage ol about 1dB
over dipole clements; though insufficient in itself 10 have
much eflect on signal reports, this should not be discarded
lightly since a major improvement in dx performance may
be the result of several small improvements of this order.

Effect of ground

The discussion so far has ignored the presence of the ground.
In the case of low-angle rays with horizontal polarization,
all ground is virtually a perfect reflector. The aerial, with its
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image in the ground, can be treated as an “array™ of two
sources [2], and the radiation pattern in the vertical plane is
obtained from the basic pattern for the acrial by multiplying
it with the appropriate array factor which is the same for all
aerials at a given height and for a given angle of elevation. The
angle of elevation required for dx working is low enough to
ensure that it would, in the absence of the ground, fall well
within the vertical beam-width of practical amateur aerials so
that the relevant part of the vertical-plane radiation pattern
is determined entirely by the array factor; there is, therefore,
no basis for the beliel that one beam is better than another
“because il lowers the angle of radiation™.

At zero elevation above flat ground the direct wave and
ground-reflected waves cancel each other since they are
opposite in phase and have exactly the same distance to
travel, but at any elevation-angle #, the ground-reflected
wave has to travel further by an amount 2h sin 0, or approxi-
mately 2hél since we are interested only in small values of 6.
Corresponding phase-shift is given in radians by 4zh0 and

A

]
field strength by 2Fy, sin ("’Tﬂ) as demonstrated by Fig 3,
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Fig 3. Derivation of array factor for horizontally polarized

aerial and its image. The reflected wave has farther to travel,

by the amount BC which is given approximately by 2hi.

The two waves arrive in phase at a distant point if 2hy - 7/2,

giving a field strength 2F» where Fi is the corresponding
free-space field

The appropriate value of @ depends on the particular dx
rath and the prevailing ionospheric conditions, any value up
to 15 or so being likely, but there is some ground for regard-
ing 6 as typical [3].

For this angle of radiation the array factor. and therefore
the field strength for a given aerial current, is approximately
proportional to height within the limits of normal amateur
installations at frequencies up 1o 2IMHz. There is a slight
falling off from proportionality, to the extent of five per cent
for a height of one wavelength and 10 per cent for 1-5 wave-
lengths. There are also slight variations, as plotted for the
case of dipoles in Fig 4, which arise from changes in the
mutual impedance between the aerial and its image; these in
turn affect the radiation resistance and hence the aerial
current,

With close-spaced beams the effect tends to be much
reduced, as will be obvious for the case of two-element arrays
in which each element “sees™ a pair of images nearly opposite
in sign and at almost the same distance. One result of this is
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Fig 4. Effect of height on dx signal strength with horizontal

dipoles. The ripples are attributable to variations in radiation

resistance caused by mutual impedance between the aerial

and its image, and are greatly reduced in the case of close-
spaced beams

that the true gain of the beam relative to a dipole at the same
height varies slightly with height, but it is, of course, the
reference dipole, rather than the beam, which is varying.

In the case of vertical polarization with perfectly-conduc-
ting ground, the sign of the reflection coefficient is reversed
so that the direct and reflected waves are in phase, and this
has given rise to the beliel that vertical aerials are good low-
angle radiators. Unfortunately, in practice, losses in the
ground cause the reflection coeflicient to drop to a low value
and change its phase at an angle of elevation known as the
“pseudo-Brewster angle™ from analogy with the behaviour of
light waves. This angle varies between about 10° for “*good™
ground and 20 for “bad" ground, although it is much lower
(about 3°) in the case of sea water.

For angles well below the Brewster angle there is little or
no difference between horizontal and vertical polarization,
but for an angle such as 6° the situation is rather more
complicated. For this angle, Fig 5 provides a rough estimate
of the likely variation of signal strength with aerial height for
good ground, bad ground and over sea water, and also com-
pares vertical with horizontal polarization. The solid curves
assume a constant acrial current in a short vertical radiator
and are based on data from [4] for the magnitude and phase
of the reflection coeflicient, The dotted curves take into
account the rise in radiation resistance and consequent
reduction of current due to the effect of the ground at low
heights, assuming negligible loss resistance and perfectly-
conducting earth.

The last assumption is an inconsistency, regrettably en-
forced by lack of data, but at worst the corrections will have
been somewhat over-estimated. Curves for beam aerials can
be expected 1o lie somewhere between the solid and the dotted
lines. With lossy elements, eg a short inductively-loaded
vertical whip, the solid line tends to indicate more closely
the correct shape of the variation although the general level
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Fig 5. Variation of field strength with height of aerial for 6°
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is reduced by the losses. The height is measured to the
“centre of gravity” of the current distribution, or about one-
twelfth of a wavelength above the feed point in the case
of a ground-planc aerial with horizontal radials. The
assumption of a “‘short element™ is merely a device to allow
the curves to be plotted down to zero height, instead of
following the usual precedent of ignoring heights less than a
quarter-wavelength. Important points to note include the
following:
(a) At low heights for the stated angle of radiation, ver-
tical aerials are always superior, though the claim that they
are “'good low-angle radiators™ needs considerable quali-
fication,
(b) The height below which vertical aerials are markedly
superior at 14MHz varies from about 20ft with poor
ground to 60ft with good ground.
(c) With increase of height from zero up to A/2 the total
change in performance with vertical acrials is only 3 to
6dB whereas the radiated field is almost directly pro-
portional to height in the case of horizontal polarization.
(d) With poor carth the difference in performance between
vertical and horizontal polarization is less than 2dB (or
about half an S-unit) over a range of height from 20ft to
90[t.

With ground sloping in the desired direction it becomes
much easier to achieve efficient low-angle radiation and
possibilities arise of exploiting multiple reflections [3]. For
gentle slopes there may be little 1o choose between hori-
zontal and vertical polarization, but as the ground slope gets
steeper the mirror image of a vertical aerial gets tilted back
into the ground until at about 45° slope it becomes end-on to
the required direction so that the field-strength is that of the
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unmodified direct wave Fj,. In contrast, horizontal polariza-
tion provides nearly the maximum possible -field-strength
2Fy, with heights of the order ol A/4 only. In the case of hill-
top sites an intermediate situation arises, with increase of
height causing the point of reflection to slide further down the
slope thereby producing a disproportionate increase of
signal strength. The following table has been calculated for
an 117 slope having a flat top, with aerials in various positions.

TABLE

Required mast height in
Distance of mast in feet feet for F > 1:6F;, at 6
from top of slope radiation angle (14MHz)

On slope 36
25 40
70 56
00 (equivalent to no slope) 105

Calculations have been simplified by assuming reflection
from a point, thus ignoring the requirements for Fresnel
zones [3], but suffice to indicate general tendencies. The
advantage of a hilltop site for omnidirectional working is
obvious but the desirability for a given direction of locating
aerials on the hillside rather than on the hilltop is rather
less so, although it becomes much greater with increasing
steepness, as demonstrated by the previous example.

Small beam aerials

1t has been shown [1] that a gain of 5 to 6dB can normally be
expected from hf beam aerials small enough 10 meet typical
amaleur needs. Unfortunately gain is easily lost through
errors of design or adjustment and the safest procedure is to
restrict the number of elements to two, one of them being
parasitically excited and tuned for maximum gain. In the
case ol loop elemenis, which provide the higher of the two
gain figures, the parasitic element must he tuned as a re-
flector, not as a director, and in all cases the spacing must be
within certain limits, one-eighth wavelength being a safe
choice. Instead of tuning for maximum gain, it may be more
convenient to tune for a null on signals coming from direc-
tions of about 130 relative to the beam heading, as explained
in [1]. The common practice of tuning for maximum back-
to-front ratio sacrifices just over 1dB of gain, the reduction
in interference received from the back direction being offset
by the higher levels received from the 130° directions so that
any apparent advantage is illusory.

The gain of quad or delta loop arrays cannot be effectively
increased by adding a director owing to the very low value
ofcurrent in the parasitic director when it is tuned for cor-
rect phasing, as explained in [1]. The use of a director and
reflector. or two directors, can bring the gain of a dipole
array up to equality with that of a quad, but it may be
cheaper and easier, and will certainly be just as good. to
raise the height of the smaller array by 10 per cent.

With two-element beams the basic requirements [1] for
realizing the full gain potential are

(a) Phase-difference, relative to the antiphase or “8JK™

condition, should be equivalent to about hall’ that due to

the spacing between the elements.

(by Currents should be equal within about 20 per cent.
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These conditions are normally met, but only just, with dipole
arrays adjusted as described above. With reflector-type loop
arrays the currents are more or less equal, causing deeper
nulls which can often be used for getting rid of interference
by making perhaps a small change in the beam heading; the
greater design-margin also allows more latitude in the
choice of spacing and this can be helpful in the design of
multiband arrays.

Driven arrays

There are several popular designs of two-element beams in
which both elements are driven. In principle the advantage of
driving is that phase and amplitude can be adjusted inde-
pendently so that spacing is less critical and deep nulls are
obtainable in back directions even with dipole elements.
Unflortunately the usual methods of phasing are based on the
false assumption that “one eighth wavelength of line equals
457 of phase shilt” which is true only if a perfect match exists
ar the elements, whereas phasing, matching and current-
ratio are all critically interdependent. Since the radiation
resistance [1] is in the region of 15, for maximum gain with
dipole elements a matching device (eg T or gamma match)
is essential, and this is usually not provided.

The best-known example of this type of array is probably
the ZL Special, Fig 6, for which the ARRL Antenna Book [5]
quotes a gain ol 3-4dB, implying a phase shift somewhat
greater than the “design target™ of 45°, which is in any case
excesssive as discussed above. (Alternatively the low gain
could be the result of considerable current inequality but this
seems less likely in view of the good back-to-lront ratio
usually experienced). Referring to the design curves, Fig 7,
reproduced from [1], the characteristics of the ZL Special
appear consistent with operation in the region ¢/¢, = 1-2 1o
16, for which the adjustments are relatively non-critical and
the variables tend to be largely self-compensating; thus an
excessive value of phase shift increases the radiation resis-
tance which brings the dipoles closer 10 a matched condition
and reduces the phase shift.

o % upnrox;-l
L 1
2 Y\/Y
8 X \x

L 1

Fig 6. This illustrates the principle of the ZL Special. Open
wire line may be used for the elements and for the phasing
line XY. In one version the aerial is fed with low impedance
twin line at XX. Variations include the use of 300(! twin line
throughout, and unequal element lengths

Other popular designs are based on the use of two separate
feeders of equal length plus an additional length, usually
A8, which is used as a phasing line. This permits operation
at any desired point on the curves of Fig 7 but only if the
feeders are matched at the eclements or if the complete
system is resonant, eg half-wave elements with an even
number of half~wavelength of feeder between them inclusive
of the phasing line. The importance of satisfying these
requirements is not always appreciated and inspection of
several popular designs suggests there will almost certainly
be some loss additional to the usual decibel or so incurred by
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adjusting for maximum *‘nominal” front-to-back ratio. The
matched-feeder procedure is often difficult to apply since any
adjustment of the phasing line requires re-matching at the
elements and all adjustments are interdependent; on the
other hand, the resonance method ensures equal element
currents since, looking into any point on the loop of feeder
between the elements, any reactance visible when looking
in one direction is equal but of opposite sign to the reactance
visible in the other. It is assumed for the purpose of this
explanation that the radiation resistances are equal, which
is only true if’ the mutual impedance is non-reactive, ie for
an element spacing of M8, but reactive effects can be com-
pensated by alteration of feeder length.
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Fig 7. Variation of gain, radiation resistance and front/back
ratio with ¢/do. Resistance scale is correct in ohms for each
of a pair of dipoles spaced /8 (equal currents are assumed)

In either case the phase-shift is different from the electrical
length of the phasing line, and it will probably be obvious to
the reader that this is the *“+ X" method ol phasing which
was assumed in the appendix to [I] for the purpose of
simplifving the basic theory of close-spaced two-clement
beams in general. It lends itsell particularly to the use of
resonant feeders as shown in Fig 8; starting from resonance
a small displacement of the feedpoint either side of centre is
equivalent to the insertion of equal and opposite reactances
of about 4fQ/foot, where / is the frequency in megaheriz.
This arrangement allows multiband operation subject to
adjustment of feeder length although, like other resonant-
feeder systems, it is somewhat frequency sensitive; this tends
to show up as current-inequality at the band edges but
acceptable results have been obtained over the full width of
the 14MHz phone band with folded-dipole elements and half-
wave feeders. This aerial works equally well on 2IMHz sub-
ject to shortening the feeders by about 42in, the feedpoint
displacements being about 30in and 10in on 14 and 2IMHz
respectively relative to the centre of the systenm.
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Fig 8. Two-element driven array with mismatched feeders.
If the elements are resonant (%..2) the length CABC’ must be
an even number of half-wavelengths. AB is the phasing line
and is much less than »/8 if open-wire lines are used. Note
that the feeders are crossed over as for the "8JK" aerial

An equivalent method of phasing is used in the “Swiss
Quad”, where it takes the form of differences in the loop
sizes [6]).

Compatability of element shape

When elements bent into “abnormal™ shapes are assembled
into a beam, particular care is needed to ensure that un-
wanted modes are suppressed and not reinforced. This is
most likely to be achieved when the elements have similar
shapes and orientation. Fig 2 shows two ways of arranging
a pair of V-shaped elements with right-angled bends and it
will be noticed that in case (a) with antiphase excitation, the
endwise radiation is completely suppressed, whereas in case
(b) there is complete symmetry. producing radiation of equal
strength in all four directions. This implies a loss of exactly
3dB, although this is reduced to about 1dB with 45° of
phase-difference, so that the maximum gain obtainable from
an X-configuration appears to be in the region of 3dB. The
loss of 2dB must, of course, be weighed against possible
mechanical advantages, and will be fully recovered if these
enable the mean height to be increased by 25 per cent.
Similar arguments often apply to other methods of making
beams smaller or more convenient to erect.

To be continued

Next month.......

Part 2 of this article continues the
analysis of hf aerials and looks at:

% small beams

% high-loss beams

% measurement problems

Plus “breaking the gain barrier"
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UHF television
interference

by IAN JACKSON, G30OHX*

HIS article is concerned with interference to uhf

television from high frequency amateur transmissions.
Special attention is drawn to the fact that in cases of tvi, a
reduction of interference is unlikely to be achieved by
obtaining a stronger lelevision signal. The same may also
be true for many cases for tvi from vhf and uhf amateur
transmissions.

The article is not intended to convey an air of pessimism,
but rather to indicate where the trouble may lie, so that
preventative measures may be taken. The reasons for the
tvi are discussed and some cures suggested.

Some of the statements made in this article may seem to be
at variance with ideas expressed in certain previous—and
even curreni—publications on the subject of tvi, an apparent
paradox that is due to the fact that these refer mainly to
vhr television, even though they may not specifically state
this fact. Although uhf tv has been in operation in the
UK for 10 years, and tv design and constructional techniques
have changed considerably during this time, little attention
seems 10 have been paid to the associated problems which
have themselves changed.

UHF tv (625-line standard, 470 to 850MHz) is much
further removed in frequency from the hf amateur bands
than is vhf tv (40 to 216MHz. transmitted on the obsolescent
405-line standard in the UK). The number of tvi cases
brought to the attention of the RSGB Interference Com-
mittee indicates that although many hf enthusiasts have
found a new freedom from tvi troubles (especially in areas
of weak Band [ tv signal), the incidence of uhf tvi from hf
transmissions is by no means negligible.

Stronger tv signal. . . less tvi?
Often heard (especially on 80m) are such statements as
“I'm getting some tvi at present, but the tv signal is just
strong enough to give colour lock. Down the road there is
a new Lv ‘fill-in’ transmitter, When it starts operation I'll
get 4 good strong signal, and all my troubles will be over.”
Alas, this may not be true, There is every chance that the
tvi will be just as bad, or even worse. It is a common lallacy
that weak tv signals arc responsible for the trouble, and
so-called “inadequate aerial installations™, such as loft
and set-lop aerials, are often blamed.

Why a stronger tv signal may not help

Before uhf tv appeared, the major problem for hf band
operators was usually harmonics—either as spurious
transmissions or as sclf-generated signals produced in the
tv set rf and mixer stages—especially when receiving a
Band | tv signal. Harmonics are unlikely to be the cause of
tvi to uhf sets in the same way as to vhf. On 10m, the

* “High Legh”, 12 Chalfont Road, Seer Green, Beaconsfield, Bucks
HP9 2Y ’

Member—RSGB Interference Commiltee,
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16th harmonic at least is required, on 80m it is the 130th.
While such interference is not impossible. the trouble is
more likely to be causcd by amateur signals which do not
affect the tuner at all (or if they do. then by relatively
indirect means). The interfering signals enter the tv set via
the coaxial braid/mains lead connection or by direct pick-up,
largely due to the use of modern components, open un-
screened printed circuit, and generally poor “electromagnetic
compatibility”™ (emc)t common to much modern domestic
electronic equipment [1].

Although hf transmitter spurii may be negligible at uhf,
this does not absolve the amateur from taking the usual
precautions. It is good engineering practice to use good
screening, filters, tuning units, and so on, and these may be
essential to prevent unwanted radiation on frequencies
which may affect the tv set i.f. (UK standard: sound
33-5MHz, vision 39-5MHz) or cause interference to other
radio services.

It is worthwhile examining the effect of changing the tv
signal level in relation to the level of interference which is
affecting various stages in the tv set. The amateur signal may
enter any stage, but the effect it causes is often dependent
on the level of the tv signal in that stage, and on its dc
operating conditions.

In all the cases considered below, it is assumed that the
amateur transmission is adequately free from all spurious
signals.

(a) When interference occurs after the agc stages

When interference is introduced in a stage aflter the age has
acted to maintain the tv signal at a virtually constant level,
there will be no change in the tv signal-to-interference
ratio if the tv signal is raised. An example of this is where
the fundamental amateur signal enters the video or audio
stages and causes interference by direct reproduction or
detection. Colour decoder circuits often try to “decode™
80m signals (being close to the colour subcarrier frequency
of 4-43MHz), with disastrous results. Harmonic generation
may occur in the L.I. amplifier (eg 5 x 7TMHz = 35MHz),
and so on.

(b) When interference occurs before the age stages

If the interference is caused by harmonic generation (such
as above) an increase of television signal will improve the
tv signal-to-interference ratio. When the cause is cross-
modulation (which occurs usually in the i.f, stage) the situation
is different. The percentage depth of modulation produced
in a nonlinear amplifier by the process of crossmodulation
does not depend at all on the level of the wanted (ie tv)
signal, except in cases where the wanted signal is so strong
that the amplifier is already being overdriven and its biassing
conditions upset. Thus, regardless of the tv signal level, the
interference will be the same,

It must be mentioned that if there is no tv signal (when
the set is tuned ofl the tv channel, for example) there may
appear to be no interference present, or just # slight modula-
tion of the background noise. This does not mean that the
crossmodulation does vary with tv signal level. The reason
is that even 100 per cent modulation of “*no carrier” produces
zero output from the video detector.

t EMC is a recent expression which indicates the ability of electronic
equipment to operate satisfactorily in the presence ol high field
strengths from transmissions on frequencies other than those on
which the equipment is designed to operate.
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(c) When interference occurs in the agc stages

In modern tv sets, age action is usually achieved by changing
the gain of a stage (or stages) by varying a transistor
collector current, and there are basically two methods of
control. One is “reverse age™ where the gain is reduced by a
reduction of collector current; the other is ““forward agce”
where the gain is reduced by an increase of collector current,
often accompanied by a reduction of the supply voltage.
In cither case the stage is operating at best linearity at
approximately maximum gain, ie when the tv signal is
weakest,

With reverse age, as the tv signal is increased the collector
current is reduced and the stage becomes more nonlinear.
The signal handling capacity is also reduced. Self-generated
harmonics usually increase faster than the gain is reduced,
and crossmodulation also increases.

Forward age preserves the linearity somewhat better than
reverse age, although it is likely that the linearity will still
become worse as the gain is reduced, at least over part of
the control range. Fortunately this form of age is becoming
more widely used.

Why set-top aerials are often quite adequate

For vhf tv, an effective aerial installation, appropriate to
the channels being received, is often helpful in obtaining
freedom from tvi, and it is normal PO policy to require the
use of such an aerial before tvi complaints are considered
justified. The intention is to obtain the greatest tv signal-to-
interfering signal ratio at the tv aerial.

A uhf aerial is physically so small compared with the
wavelengths of the hff bands that it picks up little of the
interfering signal. As already stated, most of the pick-up is
via the coaxial braid/mains lead, and sometimes direct in
the tv circuit.

IT attempts are made to obtain a stronger tv signal by
erecting a better tv aerial, the amateur may be doubly
defeated. Firstly, the stronger signal may not reduce the
tvi. Secondly, a “*better aerial™ is usually a high-gain beam
in a well elevated position, so that a longer coaxial feeder
will probably be required, thus increasing the risk of braid
pick-up. This is not to say that a good tv aerial is totally
undesirable. Interference which enters the set via the
braid etc can usually be filtered out by simple means.
However, if such filtering is not carried out, or if the pick-up
is direct in the agc-controlled stages, the interference may
be worse. In addition, a long coaxial feeder may increase
“direct”™ pick-up by introducing a high level of interference
into the vicinity of the tv set. This effectively bypasses and
renders useless any braid filter on the tv set aerial input.

As such interference is probably due mainly to the interfer-
ence voltage on the braid (rather than current), earthing the
braid of the coaxial feeder near the set (maybe in conjunction
with a braid breaker) is sometimes effective. However,
where a good rf earth is not possible, the braid breaker
should be inserted in the feeder at some distance from the
tv set—perhaps 10ft—but not so far that interference is
picked up between this filter and the set. Both coaxial and
mains leads should leave the set as directly as possible,
and any spare lead should be kept away from the setl.
TV-top lamps, electrical wiring, gas and water pipes etc,
should all be treated as suspect sources of interference
pick-up.
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Provided that the viewer is satisfied with the picture
quality, set-top and similar low efficiency aerial systems
should not be “improved”. This is vividly borne out in the
way that many small portable v sets, working on self-
contained aerials, are clear of tvi, while in the same house
the “Tamily™ set is badly affected. The use of such low-
efficiency aerials, in areas where they have to be followed
by a booster amplifier to obtain an adequate picture is,
however, not recommended.

Masthead amplifiers and boosters

Masthead amplifiers often work wonders where the tv
signal is not quite adequate, but they can also be very
troublesome for radio amateurs. Many commercial ampli-
fiers are very susceptible to interference, either by cross-
modulation or self-generation of harmonics. One type,
covering all vhi and uhf tv channels, has virtually constant
gain from a few megahertz to 850MHz.

Unless the amplifier to be used is known to be tvi-proof,
it is unwise to suggest 1o a neighbour that he have one fitted
on his tv aerial mast to improve his tv signal. It is extremely
difficult to deal with these amplifiers once mounted at
chimney level.

Many fringe and shadow ty reception arcas will eventually
be served by low-power relay transmitters. It may be that
the distant transmitters are received using masthead
amplifiers, with no trouble at present, but the new tv signals
may overload the amplifiers, so that not only may there be
crossmodulation between the tv channels, but in this
condition the amplifier may be more susceptible to cross-
modulation from amateur transmissions. This may be less
tolerable to the viewer than the sight of several tv pictures
seen simultaneously on the screen.

In addition to causing tvi on the tv set to which it is
connected, a masthead amplifier may generate and efficiently
radiate uhf harmonics of the amateur signal, since it is
connected to an efficient uhl aerial. As a result, other
neighbours may also suffer tvi. Sometimes this is worse
when the offending amplifier is switched off (ie when nobody
is watching the tv set), because the amplifier input stage is
more nonlinear without its de voltages applied (¢f varactor
multipliers, which require no de power).

What else can be done?

If stronger tv signals are not usually an aid to curing uhf tvi,
what else can be done? Often, simple filters fitted to the
tv set aerial input are completely successful (especially the
braid-breaking variety). The author has it on good authority
that interference which enters the set via the mains lead
alone is unlikely, but may be stopped by winding several
turns of the lead around a suitable ferrite ring core such as
Mullard type FX1588.

Cases of direct pick-up in the tv set circuit are much more
difficult to deal with, and regrettably seem to be becoming
more common. Where standard external cures arc not
effective and the amateur is convinced that his station is not
at fault, a co-operative complainant may be willing to take
the matter up with his dealer, especially il the set is fairly
new, Manufacturers are often willing to make good such
emc deficiencies in their products, but obviously cannot do
50 unless complaints are made.

Attention is drawn to the usual warnings about tampering
inside tv sets—especially other pcople’s.
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Fortunately, the amateur can often do a lot to help by
taking measures which reduce his transmitted field strength
in the vicinity of the neighbouring tv sets. It is often possible
to site the transmitting aerial well away from the house,
and to ensure that it is the aerial alone which radiates.
The use of balanced aerials (such as dipoles) with balanced
feeders, or coaxial lead with a balun transformer at the
aerial feed point is often a great help and can also prevent
rf energy from being fed into the mains wiring [2]. Users of
unbalanced aerials (ground places ete) should also take
similar steps to ensure that the feeder does not radiate.

When cures are elusive
Sometimes it may be difficult to cure the tvi. Technically, a
cure is always possible, but there may be limits to which
the tv set owner, dealer or manufacturer may feel obliged
10 go.

It must be realized that if transmissions which cause tvi
continue, unco-operative neighbours are unlikely to become

more understanding, and may take steps (including legal
action) to make you stop transmissions. It is preferable to
ask the neighbour to complain officially to the Post Office,
who will then investigate the problem. It is to be expected
that they will support the amateur when his station is proved
to be free from fault, and may be instrumental in bringing
about a cure.

An RSGB member who is threatened with any action to
restrict his transmissions is strongly advised to notify the
RSGB Interference Committee.
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Information from G3BLE and G3QJV.

The G3XGP digital
frequency meter,
corrections and
modifications

by W. H. BOND, G3XGP

The original device described under this title was literally
made out of the junk box, using available materials, and
the author should have been more aware of the problems
that might arise when others tried to reproduce his design.
This article is an apologia and an attempt to rectify the
author's errors in reading proofs and diagrams, and also
to suggest a simpler and more reliable input stage, using
readily available and well-tried tiansistors.

The text is free of error, but mistakes appear in three of
the illustrations. In Fig 4, pin numbers 5 and 7 should be
transposed. In Fig 5, IC11 has no positive supply and pin
5 should be joined to the ht rail at a point on the gcb just
below the legend “R23". In Fig 7, C9 is wrongly polarized
and the connections should be reversed.

The suggested changes to the input stage are simple and
inexpensive. Omit R15, it appears to make no contribution
to stability or frequency response when a fully stabilized
power supply is used. Change R7 for a 10k€2 resistor. Replace
TRI1, a GP25 no longer obtainable, for a 2N5245, R3a is
not required and RJ3 suffices. Replace TRs 4, 5 and 6 by
vhf transistors, 2N709 is preferred but 2N706a, 2N918 or
BSX20, among many, would probably work satisfactorily.
Finally the first divider should be a DM7490 (National
Semiconductors) or an SN7490a, if over 32MHz is to be
achieved,

The setting up procedure is unchanged, adjusting R3 until
the LED just goes off, and making a final adjustment at the
highest practical frequency. A meter in the supply (the input
stage in Fig 2) should read 15mA in the absence of a signal
and 25mA when one is injected.
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Anintegrated circuit speech
compressor, modification

by A. LANGTON

Since this article was published in the August issue of
Radio Communication the author has learned that the
PA237 is obsolete, and therefore offers a modified circuit
using a currently available device, the National Semi-
conductor LM380N,

+9V to424V
X o2 )
.
Input Ry c1 c2 Output
o—v—]
TR1
d
g
-
j caT'[ 3n2 T 2 =c; :Emor

<

The LM380N has a fixed gain and all the required bias
is built in, resulting in a reduced number of components.
A zener is included in the fet circuit to stabilize source bias,
as the ic will work from 9 to 24V. Pins 3, 4, 5, 10, 11 and 12
are used as heat sinks and can be earthed to pin 7.

Performance is slightly better as the gain is now 30dB
before threshold and the fet saturation point now occurs
at about +10dBm. Some improvement in performance
can also be obtained by adjusting C7 to suit the voice
characteristic of the speaker.
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160m dx from
suburban sites

T is no secret that many dx contacts on 160m are a result

of well-designed aerials and well-planned operating
times, and nor of power inputs above the permitted maxi-
mum. An increase in transmitted power from 10 to 1,000W
represents an increase of 20dB at the receiving station, but
is only a one-way benefit. If this 20dB improvement in
distant receivers is obtained by careful design and
tuning of the transmitting aerial, the “power increase® will
also apply when the aerial is used for the reception of dx
signals. Note, however, that this is not aerial gain in the
sense that is normally meant, ie gain over a half-wave
dipole, but gain of a *“dx aerial” over the type of aerial that
one would expect to find in a small garden.

The author's garden (counting the area occupied by the
house and the small front garden) is about 100ft by 45ft, but
dx has been worked from this site using aerials that occupy
far less than this area,

The aerial

A horizontal aerial at heights less than a quarter wavelength
from electrical ground radiates very little energy at low
angles; most of the radiation goes straight upwards and is
lost into space. This means that on 160m any horizontal
aerial less than about 130ft from the ground is not likely to
be too efficient for dx working, for which a low angle of
radiation is necessary.

A half-wave dipole can be erected in the so-called inverted-
V configuration with the apex considerably less than 130ft
high, and produce very good dx results, although anyone with
room to erect a full-sized half-wave dipole on 160m is
hardly operating from a typical suburban site. The answer
is to use a vertical aerial, or one which has its high-current
portion vertical to the ground. As it is unlikely that the
reader will be able to erect a full-sized quarter-wave vertical
it will be necessary to load the aerial in some way to bring
it into resonance.

Before considering the loading, it is useful to consider
what height of aerial should be aimed at. To put the matter
into perspective, consider an aerial with a 40ft vertical
section, (which is equivalent to a vertical aerial about 2f1 6in
high on 10m). It is obvious that the sort ol height that the
average amateur can achieve will still be very short for the
frequency in use, but nevertheless the aim must be to have
as high a vertical section as possible. The author has found
from bitter experience that the difference between a 40ft
and a 60ft vertical on 160m can be quite colossal! Even so,
let it be said that he has successfully worked PY1DVG with
a 40ft vertical.

* 30 Ford View Road, Stowmarket, Suffolk.

842

by A. P. A. ASHTON, G3XAP*

So, how to perform the loading? An aerial less than a
quarter wavelength long has inductive reactance which can
be removed by inserting an inductance somewhere along
its length. The easiest place to insert it would be at the base
of the aerial, which also makes for easy tuning, but it is
certainly not advised. Bitter experience has shown that
aerials so loaded do not perform too well, as the coil is
being inserted in the high-current portion of the aerial, and
coils are not good radiators, It is likewise not a good idea
to put the coil at the top of the vertical as rf losses from
coils so placed tend to be high, and in any case there are
practical problems with adjusting the taps on a coil located
40ft above the ground. A nice compromise is to place a
loading coil in the centre of the vertical, but this tends to
raise engineering problems as it means having an insulated
section between the top and bottom parts of the aerial.

So, where should the coil go? From experience gained
mainly on 40m, the author's answer is that some other
method of loading should be used. The only real alternative
is to lengthen the aerial, so, since it is not practicable to
lengthen it upwards, and bearing in mind the confines of
suburban sites, the answer would appear to be a single wire
taken from the top of the vertical section to a convenient
point such as the roof of the house or a tree. This will
almost certainly lead to a change in the polar diagram of the
vertical, but on 160m the suburban vertical will be anything
but omnidirectional anyway, as there will be a significant
amount of metal within a wavelength or so. The loading
wire need not be horizontal—it can slope considerably and
can also be bent around the garden—the vertical section is
the important part.

The next problem is what length to make the loading wire.
There are a number of alternatives here, firstly the total
aerial length could be about 130-140t so that it is self-
resonant at the desired frequency. Note, however, that the
total length will be slightly greater than a horizontal aerial
of the same frequency due to the capacitance between the
vertical section and the loading wire. (It is the same pheno-
menon that leads to quad loops being bigger than they may
be expected to be). Such an aerial will have a resistive
feed-point and a vswr of about 1:5 or 2:1, but will also
have one major disadvantage, namely that the point of
maximum current is at ground level. DX QSOs will be
possible, but the aim is to get as much rf as possible bouncing
off’ the ionosphere, so an alternative is to make the loading
wire a full quarter wavelength long, putting the high current
portion of the aerial at the highest point. An additional
advantage with this method is that there will be a great deal
of horizontally-polarized radiation from the loading wire
in addition to the lower-angled vertically-polarized radiation
from the vertical, which means that the aerial will be very
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useful for inter-G working. In practice, the author has
found that such aerials produce extremely good results at
all distances.

This type of aerial displays capacitive reactance which is
removed by simply inserting a variable capacitor at the
feed point (Fig 1). Both of the alternatives mentioned so far
give rise to feed-point impedances which will almost cer-
tainly not provide a perfect match for the feeder, although
in both cases the vswr should be less than 2:1. The author
considers this to be unimportant, but for these who require
a better match, the aerials can be fed as shown in Figs 2a
and 2b.

_ __/
Insulator h_-—-
’_,@"’/,——;}- ‘loading wire'

Vertical
section
40-8601t
Sultable
support,

mast, tree, etc

500p / Coaxial

receiving g cable
type /T to tx
.[: Ground
* system

Fig 1. Layout and feed system for a 160m aerial with »/4
“loading wire''

Surprisingly, tests have shown that the radiation from
aerials that have been adjusted to low vswr is less than that
obtained without the coil and with a vswr of 2:1. The
assumption drawn here is that coils used in impedance-
matching circuits of this type give rise to more loss of rf than
having a higher vswr but no coil—certainly a coil that is
efficient at 1-8MHz would be very large and the values
quoted in Fig 2 are far from optimum. [t must be remembered
that the usual transmitter tank circuit has a Q of between
10 and 15, which will not give an acceptable attenuation of
harmonics in the region of 3-65MHz. Although the aerial
itself will offer a very high impedance to these spurii, they

Aerial Aerial

vertical vertical

section section

(a) (b)
500p
r receiving type
- Coaxlal Coaxial
Coll d cable to tx Coil cable to tx

< Ground system = Ground system
Coil.. 40 turns self-supporting, 3"dia, & turns per inch

Fig 2. Feed systems for minimum vswr (a) with a »/4 resonant
aerial, (b) with an aerial of length greater than /4
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Radiation resistance (ohms)

|
¢} T T

T T
90 100 110 120
Aerial length (degrees)

Fig 3. Graph showing relationship between aerial length and

radiation resistance (based on assumption that reactance has

been removed). The term '‘radiation resistance' must not be
confused with the impedance of a non-resonant aerial

can be radiated from the feeder and cause considerable
annoyance to nearby stations using the 3-6-3-7MHz portion
of 80m. It is recommended, therefore, that some form of
matching unit be used at the transmitter end of the feeder.
(Such a matching unit was used by the author when com-
paring field strengths in the tests mentioned above, so the
reduction in field strength noted was probably not due to a
reduction of spurious emissions).

The final alternative is perhaps the most elegant technique
of all, and makes use of the fact that the radiation resistance
of an aerial varies with its length. So, if the aerial is lengthened
sufficiently, a radiation resistance of 52 or 75 can be ob-
tained, which will provide a perfect match for the par-
ticular feeder in use (Fig 3). In this case, the aerial will be
reactive, so a series capacitor will be required to maintain
resonance. Although the actual aerial length required to
give a certain resistance varies considerably from one aerial
to another, the approximate total lengths for radiation
resistances of 52 and 75Q are 160 and 1751 respectively. The
aerial should be erected with somewhat more wire than is
assumed to be necessary, as it is easier to remove the excess
than to add more.

The earth system
Aerials of the type described above require good earth
systems i they are to be efficient. A classic radial system
would consist of at least 36 radials, each at least a quarter
wave in length, but this is hardly realistic for a suburban
site. The author has carried out much work on 7MHz with
radials of various types, and long ago reached the conclusion
that short radials can be reasonably efficient il there are
enough of them. A system on 7MHz using 16 insulated
radials grid-dipped in pairs and tuned to 7-005MHz did not
seem to offer much advantage over a system that used about
20 radials of bare wire each about 10ft long and terminated
by a 3ft ground stake. A 10ft radial on 7TMHz is equivalent
to a 40ft radial on 160m, and 40ft radials are not as difficult
to accommodate as may be supposed.

Before going further into the practicalities of radial con-
struction, it will be useful to have a close look at the object
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of the exercise, Simply stated, the aim is to provide a path
along which a current can flow, and for maximum efficiency
this current must be able to equal the current flow in the
aerial.

Although not strictly applicable to this argument, the
basic formula from Ohm's Law can be used to illustrate the
principle:

1= E
e
It can be assumed that the voltage (E) is fixed, and that the
current (I) must be maximized, so it is obvious that the
resistance (R) must be reduced to a minimum. As the radial
is likely to be less than a quarter-wave long, current must
flow into it from the surrounding ground, so what must be
considered is the resistance of the earth in the vicinity of the
radial.

As the earth resistance of a particular site is a property
of the location, and unlikely to be alterable except by ex-
pensive soil treatment, the only alternative is to change the
approach to the problem, and see what else can be altered
to improve the current flow. The answer would appear to be
to lower the current that is needed, and this can be done by
increasing the number of radials. Take the case of a resonant
quarter-wave vertical aerial as an example, and assume that
the rf current at its feedpoint is 10A, If only one radial
were used, the current flow at the aerial end of the radial
would need to be 10A for maximum efficiency. I 10 identical
radials were used, they need only 1 A each. Referring back to
the Ohm’s Law formula, it can be seen that if the voltage
remains constant and the current is reduced, a higher value
of resistance can be tolerated. This appears to be borne out
in practice, as the author has noted that as the number of
(inefficient) radials is increased, the current flow into the
aerial also increases.

There appears to be little information available on the
type of material to use for the construction of radials, and
there is little doubt that inefficient vertical aerial operation
on the lower-frequency bands can often be traced to
inefficient radials. Probably the best method of construction
is 10 use a bare copper wire, and to lay this in a trench about
3in deep that has been cut open with a spade. The far end of
the radial is soldered or brazed to a ground stake which is
then driven down vertically into the ground. Soil treatment
chemicals can be laid in the trench prior to closing it up,
but the advantages of such treatment will not last long—
especially in well-drained soil. As many radials as possible
should be used and they can be wrapped around the garden
wherever they can be fitted in. At least one of the radials
should be about 140ft in length if it is at all possible—even if
it means laying it around the whole perimeter of the garden
and over-lapping it at the end.

Finally, remember that the action of the ground system
is twofold, because in addition to providing a current path
for the aerial to work against, it also forms a reflective mat.
Those diagrams showing a 34° angle of radiation from a
quarter-wave vertical assume that the aerial is mounted over
perfectly conducting ground, so it should be remembered
that anything less than perfect will have the effect of increas-
ing the angle of radiation. Anyone proposing to lay a lawn
or alter their garden in any way would do well to consider
the idea of burying as much metallic junk as possible prior
to commencing work—the effects of this will be felt on all
bands, not just on 160m. For a given vertical aerial, the
strength of the signal at dx is proportional to the amount of
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effort that has been put into the ground system, and worth-
while increases in signal strength can only result from
further effort in this direction.

Propagation

As with every other frequency, it is essential to understand
the mode of propagation on 160m in order to achieve the
greatest success. DX contacts on 160m are a result of
ionospheric reflection—probably from the E and F layers,
but unlike the hf bands, 160m signals will not tolerate high
levels of ionization. The D layer will completely absorb
signals at this frequency, and the E layer will attenuate them
considerably, so as these two layers only exist to any extent
while the sun’s rays are actually striking the ionosphere,
it is obvious that dx can only result while the transmission
path is in darkness.

The most common path for 160m dx working for European
stations is the transatlantic path to North America, and
Fig 4 shows the situation over this path at European sunrise
and at North American sunset—two very favourable times
for 160m propagation over this path. With the European
sunrise diagram, note that signals from Europe and North
American aerials can strike the F layer ionization without
passing through either the D or E layers, or they can be
reflected from the E layer—again without encountering the
D layer. As the earth rotates, the D layer ionization spreads
out further over the Atlantic and absorbs any would-be
160m dx signals.

The same reasoning can be applied to the North America
sunset diagram, although in this case the closing of the band
is due to the collapse of the E and F layers after the sun’s

F layer lonisatlon

E loyer lonisation __ ———
—

// O loyer Ionisntlan__“h

e ——

Doylight

(a)

F layer lonisation
E layer ionisation

Signal from ‘W'

D layer ionisotion trunsm_i:._w"
o il == e =
G ~
(b) /r/ w Earth rotation
// s SR A
// T
Daylight Dorkness"
sun'srays [ TEEHHIEEEReeoTHE
000 NOHHHEEEHI

Fig 4. The North America—Europe path, (a) at European

sunrise, le just prior to sunrise in the UK, (b) at North

American sunset—note that in this case the F layer ionization

is persisting for a much Inuginr tr;nrlml than the E and D layer
ionization
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rays have ceased striking them. Note that the sun’s rays
excite the E and F layers over the Atlantic before the sun
actually rises in Europe—this accounts for the fact that the
band opens before dawn. During the night there will be a
period between sunset in North America and sunrise in
Europe during which the sun’s rays are not causing ionization
over the Atlantic, resulting in a period of no activity. An
experienced 160m operator can get a little sleep during this
period. For other paths such as G—PY and G—VK the
picture is obviously not so simple but the mechanics of
propagation can still be worked out and likely times
evaluated.

Operating data

1tis obvious that if dxstations operated on the same frequency
as European stations, dx working would be all but impossible.
For this reason a type of bandplanning is employed—similar
to that used ont he vhf bands. Referring again to the Europe-
North America path, European stations use the portion
1,825—1,835kHz for transmitting, while the Americans use
the portion 1,800—1,810kHz. Other European stations
transmitting below 1,810kHz would cause great difficulties,
so it is gratifving to note that European amateur operation
in the bottom 10kHz of the band is virtually non-existent.
It is a pleasure to be able to report that offending stations
always QSY when asked (o do so—after all they have every
right to use that portion of the band il they so desire.

In order to give newcomers to 160m an idea of what to
expect, and when and where to find it, Table 1 gives details
of the more common 160m dx that is likelv to be encountered.

The only remaining requirements for dx working are a
reasonable amount of common sense, a sense of humour, an
aptitude lor staying awake, and above all the desire to work
dx. This last item may seem obvious, but unlike on all the
other commonly-used bands, the amateur is most unlikely to
work dx by accident, and with a compromise aerial it will
seldom be worked with ease. The failure rate will be very
high and the list of “‘gotaways™ will far outweigh the list of
stations worked. It is necessary to be able to copy weak
stations “in noise™, and in the presence of severe QRM and
QRN. The standard of cw must be absolutely impeccable
whether at 2 or 20wpm, as dx stations always seem to copy
the one callsign mistake that slips through!

One thing which is certain, however, is that success on
160m is more than adequate recompense for the elfort
involved. The author spent five years before finally making it
across the Atlantic to work KIPBW, making this QSO by
far the most memorable occasion in his experience of
amateur radio.

Results

What can the 160m enthusiast expect to work from a
surburban site? The author can only quote from his own
experiences and the following summary will give an idea of
what is possible.

The aerial at G3IXAP has a 60ft vertical section with a
1401t *“loading wire™ and a series capacitor at the feedpoint
to bring the vswr down o a tolerable level. There are four
140ft radials (much bent), 16 35ft radials, and a large
number that vary in length from as little as 6ft up to 30ft.
The total number of radials is probably around the 60—70
mark, at which stage it is difficult to see much improvement
when more radials are added.
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Table 1
THE MORE COMMON 160m DX
Country Frequency (kHz) Most likely time (gmt)
w 1800-1810 Nov-Feb 2300-0100
VE 1800-1810 and 0430-0730
Kv4 1800-1810
PY 1800-1810
cX 1600-1810 June-July 0000-0200
LU 1800-1810
5Z4 1800-1810
s around 1935 June-July 2300-0130
VK3 1800-1807 Dec-Jan 1845-1945
VK& 1800-1807 Dec-Jan 2100-2200

The transmitter runs a genuine 9W input and the coaxial
feeder from the shack to the feedpoint is 65t of uhf ultra
low-loss type (which happened to be available). With this
set-up the author cannot compete with the **big" European
signals such as OK1ATP, EI9) and G3IGW, so has therefore
become accustomed to taking second place. Despite this,
the following list gives an idea of the dx thar has been
worked in the 18 months since the first G3IXAP 160m dx
contact: WI. W2, W3 W4, WS, VEI, KV4, PYI, ZP9,
EL2, EP2, plus two ‘heard” reports from VK6 (only
VK or ZL is required for a 9W 160m WAC from the
author’s suburban site),

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 bestwean successive issues of
Radlo Communication.

SCHEDULE
Time Frequency Location and coverage (hf) or beam
(MHz) heading (vhf) of station
0930 3. Bromley, Kent (SE England)
1000 36 Cheltenham (SW England)
145'8 Aberdeen (NNW)
145085 Farnham. Surrey (NE)
1015 386 Belfast (N. Ireland)
1458 Bangor. Co Down (N)
1030 36 Derby (N. Midlands)
144-337 Waesten-super-Mare (NW)
1458 Aberdean (SW)
14589 B’'shop Auckland (N)
145.3 Sutton Coldfleld (NW)
1045 14589 Bishop Auckland (E)
145095  Farnham, Surrey (SW)
1100 36 Bridlington (NE England)
144-3 Sutton Coldfleld (SW)
1130 36 Motherwell (S Central Scotland)
1455 Bradford (NE)
1200 1455 Bradford (SE)
36 Aberdeen (NE Scotland)

Exhibitions — Beacons — Convenlions — Contesls — Local evenls
Rallies — Sclentific projects — Meelings — Licensing — Clubs
Propagalion reports — Leclures — Field Days — Expeditions
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Changes to the 2m, 70cm and 23cm band plans

by 6. M. C. STONE, G3FZL, RSGB VHF Manager

T a meeting of IARU Region | VHF Managers held in

Baunatal, West Germany, on 13-14 October 1973 it was
agreed to update the European 2m, 70cm and 23cm band
plans with effect from 1 February 1974. Under the very able
chairmanship of C. Van Dijk, PA0QC, the debate continued
for many hours before agreement was reached with a
remarkable spirit of compromise and mutual co-operation
being shown. Roy Stevens, G2ZBVN, acled as secrelary
of the meeting. Eighteen countries were directly represented
and several others communicated views by letter.

The revised UK band plans will conform exactly to those
agreed internationally, and these will also be introduced on
| February 1974, from which date UK geographical zoning
will be abandoned.

Key features of the new plans are:

1. Similarity, as far as possible, of plans for 2m, 70cm and
23cm so that one mental image serves for all three
bands.

. Retention of a 150kHz cw segment at the lower end of
each band although cw may. as in the past, be used
elsewhere in the band.

3. Movement of ssb to the segment of band immediately
above cw, with a fAexible upper limit depending upon
occupancy.

4. General encouragement of dx and semi-dxinto the lower
IMHz of the band with, in the case of 2m and 70cm,
local working and repeaters above this.

5. Designation of frequencies for space communications 1o
allow for future developments in the field of amateur
radio satellites.

6. Provision of sufficient channels to meet present and
foreseeable future requirements for fm simplex and
repeater working.

7. Replanning of European beacons, separating those
designated “area coverage” from “local coverage”
ones, with regional planning of area beacons only.

As in most countries of Europe band plans are entirely
voluntary and can only succeed with the willing co-operation
of all concerned, all vhf managers will give maximum pub-
licity to the change.

The abandonment of the UK system of geographical
zoning, which has been a particular feature of the 2m band
plan, will release a wider spectrum of frequencies for general
use. There will, however, be a certain degree of mode
separation, recognizing the interests of all [rom extreme dx
cw working, through ssb net channel operation, sstv,
ordinary QSO working, channelized fm operation both
simplex and through repzaters, rity and space communica-
tion. As there is no co-ordinated emergency service through-
out Europe, UK Raynet will be accommodated by national
arrangements and these are discussed later.

The most significant change is to bring ssb to the lower
part of 2m. This change was first mooted at the IARU
Region | Conference held in May 1972 (see Radio Com-
munication July 1972, pages 444-450). The original intention
was to debate this at the 1975 triennial conlerence. How-
ever, demand for change has been growing and the only
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issue to present a serious problem was the extensive West
German repeater scheme—the inputs of which are between
144-15 and 144:3MHz. However, DARC decided after the
1972 conference to adopt the newly-agreed Region | standard
of 600kHz input/output spacing and will progressively move
all repeaters during 1974. The main problem has therefore
been resolved and DARC are to be congratulated on their
example of generous mutual co-operation. During the
changeover period, ssb workers are, however, requested to
avoid unnecessary interference to specific input frequencics.
In the UK some workers will need to obtain new crystals
in order to use the new ssb allocation, and mobile operators
should equip themselves as necessary for Region | fm simplex
and repeater channels. Suppliers of equipment and crystals
within the UK have already been alerted and asked to assist
in achieving a smooth transition to the new plans,

Beacons

European area coverage beacons (50W erp or more) will be
moved to the lower end of the bands during 1974: on 2m,
144-15MHz -+ 25kHz, and on 70 and 23cm on and immedi-
alely below 432-05 and 1,296-05MHz respectively. RSGB
will plan centrally for Region 1 the allocation of frequencies
for area beacons in such a way as to minimize problems of
mutual interference under normal or lift conditions. Local
beacons (5W erp or less) will be administered by national
societies as interference problems are not likely to exist.

Repeaters

Several Region | member societies, especially in Scandinavia
and West Germany, wished to have additional 2m repeater
channels to those agreed at Scheveningen (R1 1o R9). Other
societies, including RSGB, felt that nine was an adequate
number, especially if additional channels could be provided
by interspersing 12:5kHz channels between the present
25kHz channels. However, a compromise was o add
one additional channel, 145/145-6MHz, designated RO.
[t was also agreed that existing fm simplex channels located
on repeater outputs may continue.

As the UK view is that no more than eight channels will
be required for future repeater plans, therefore the RO
channel will not be allocated for repeater operation.
145MHz will have no special tag, and is expected therefore
to continue as a popular working channel. Channel RS,
145:2/145-8MHz, similarly will not be allocated to repeater
operation in the UK but will be reserved for special purposes,
while 145:8MHz will continue as a national Raynet working
channel, and R8 for Raynet repeaters, should these be
required. Repeater channels R1 to R7 and R9 will be allo-
cated according to need by reference to a national plan for
the orderly and limited growth of repeaters already drawn up
by the VHF Committce from ideas proposed by G3IHWR
and G3ZGO.

A new feature is that provision has been made for a UK
70cm repeater scheme, should this be authorized by the
Ministry of Posts and Telecommunications, using a 1'8MHz
spacing (three times 600kHz) with inputs [-8MHz below
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2m Band Plan
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144:000-144:010 E-M-E 28 g 8 g8 &%
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144-600 RTTY (dx) w - SPACE
145:000-145+225 Repeater Input—R0 e i WRT |- MODES: HIN) Tuiki
wRy ) I 2
145-300 RTTY (local) e 1 ] !
145-500 Mobile calling i ‘: 5 1o Ju—— RO H i
145-500 (S20), 145-525 FM simplex ot !
(s21) i
145550 (S22), 145575  FM simplex bx o LOCAL 5 A
(S23) P ARl e
145-600-145-825 Repeater output
Notes
1. Established simplex frequencies on repeater output channels may be retained.
2. The segment 145-25-145-5MHz may be allocated, if desired, to fm channels.
3. No regional planning for low power beacons (erp of 5W or less).
4. Area coverage by regional beacons (erp of 50W or greater).
5. The upper limit of ssb is flexible.
70cm Band Plan
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an erp of 50W or greater. 38 (%]
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(erp of SW orless). oe v
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23cm Band Plan
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—
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v
w
Notes

1. Area coverage by regional beacons having an erp of S0W or greater.
2. Mo regional planning for low power beacons (erp of SW or less).
3. The upper limit of ssb is flexible,
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designated channels which are in 25kHz steps starting at
433MHz and continuing upwards probably to 433-3MHz.
This scheme will be compatible with present fm simplex
channels already designated, eg 433-2MHz. Actual channels
for repeater working have yet to be decided. The thought is
that additional repeater requirements, especially in larger
cities, could well be met by the use of 70cm rather than 2m,
thus helping to reduce overcrowding in the 2m band and to
increase occupancy of 70cm.

FM simplex

The needs of channelized fm simplex operators will be met by
the use of fivechannels: 145-5MHz, international and national
mobile calling; 145-55MHz, international and national
mobile working; and 145-525, 145-575 and 145-6MHz as
alternative working channels. Former standard Japanese
2m channels, eg 144-48MHz, will no longer receive recogni-
tion in the new plans. FM simplex channel operators are
therefore urged to equip themselves for the new channels as
soon as possible. Many, of course, have already done so
following publication of the Scheveningen conference deci-
sions. Existing fm groups can help greatly by encouraging
their members to move to the new channels and perhaps by
making arrangements for the bulk purchase of crystals.
Repeater output channels may also be used for fm simplex
operation but operators are asked to avoid interference to
repeater working in areas of coverage.

RTTY and sstv

In the UK, rtty has used 145-:3MHz (North) and 144-6MHz
(South), with the former channel being designated for inter-
national working. The revised band plan shows the lower
channel for dx and the upper for local working, both now
having received international recognition, Operators using
other modes are specifically requested 1o avoid these rity
channels. No specific provision has been made for sstv
at present, although it can be expected to be found near the
ssb segment. Should the need arise, a channel will be desig-
nated for the purpose, leading in due course to international
recognition.

Space satellites

A segment of the 2m band, 145-845 to 146MHz, has been
reserved for space salellite working, an activity which will
increase in future years. This has been done in conjunction
with AMSAT, who were represented al the Region | meeting
by AMSAT Deutschland e.v., including Karl Meinzner,
DJ4ZC. This provides for the world-wide recognition of
this sub-band, now well established from the successful
operation of Oscar 6. IARU headquarters has yet to react
to the European proposals but is confidently expected to
endorse the recommendations. Space working is already
covered in the 70cm band (435-438MHz) while up-links will
depend to a large degree on specific Oscar systems. Il was
also agreed that no specific provision need be made for
balloon-borne satellites of the ARTOB, ANJOU and
MIRABEL types owing to their very short operating life.

Raynet

It is not considered practicable by the Raynet Committee to
administer local group frequencies centrally other than to
register them. Local Raynet groups are therefore free to
find suitable net frequencies, observing the basic provisions
of our national band plans, eg not to use phone in the cw
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segment. Furthermore, Raynet groups should be equipped
for multi-channel operation as far as practicable and should
in their own interests avoid common usage channels to
minimize the risk of interference. In a genuine emergency
all band users are expected to give overriding priority to the
nceds of Raynet and this can confidently be expected to be
done.

Summary

Band planning can only succeed with the voluntary and
willing co-operation of all concerned; users, equipment
suppliers and planners. The revised plans have the full
endorsement ol all European countries and are an example
of international co-operation achieved through representa-
tion in IARU region 1. They also have the full endorsement
in the UK of the following RSGB committees: Mobile and
Exhibition, Raynet, VHF Contests and, of course, VHF;
and of Short Wave Magazine. They have been formulated
after much consultation at national level with clubs, groups
and individual amateurs, and internationally after much
debate and compromise. It is now up to the vhf/uhf band
operators to ensure a smooth transition to the new arrange-
ments and to help resolve any local problems that may arise.

BOOK REVIEW

FM and repeaters for the radio amateur by the ARRL head-
quarters staff; edited by Thomas McMullen, WI1SL. 232
pages, copiously illustrated; QST format.

Obtainable from RSGB, 35 Doughty Street, London
WCIN 2AE. Price £1.60 inclusive of postage and packing.

This new publication is designed to meet the need in the amateur
field for accurate and detailed information about, in particular, the
use, design and building of repeaters.

FM operation itself Is not new, but the recent availability of
surplus commercial fm equipment in the USA has resulted in a
new facet to amateur radio activity, which manutacturers there
were quick to notice, The growth of fm repeater operation in that
country has been rapid and widespread, and there is a similar
development In some other cauntries. It Is still in the experimental
stage in the UK,

A brief history of fm and consideration of the fm concept
Introduce a condensed coverage of receiver technique, with
descriptions of detector designs such as the crystal discriminator,
the Kubo and the Travis transformerless discriminators, the bridge
type, and the phase-locked loop using a single ic; practical
squelch circuits also get coverage. There are fm recelving adap-
tors for 455kHz using valves and solid-state devices; an fm receiver
for 20MHz; a tunable 440MHz receiver; and a single conversion 2m
receiver.

The same space of 31 pages is devoted to transmitters for fm;
designs are given for a 146MHz transmitter, a varactor tripler for
420MHz, and various power amplifiers. There is a design for a
frequency synthesizer of the phase-locked-loop type, which is
quite a project.

Chapters on mobile and portable equipment, and aerials, lead to
one on repealers; then to another on repeater controls and
accessories—here encoders and decoders and solid-state morse
code identifiers will require some close study for readers not
familiar with digital circuits. Repeater technical problems and
cures are described, and the chapter on the testing of fm gear
gives designs In detail of many test instruments.

The book ends with advice on the use of surplus gear and tips
on buying it, repeater club organization, and operating practices,

Just as fm is a more sophisticated mode with complex circuits
and concepts, so this book is technically more demanding of the
reader than other ARRL publications. The wide coverage makes
for a conciseness in treatment which Is perhaps unavoidable, but
the reader who has a reasonable basic knowledge, and is not afrald
of mental application, will be amply repaid by its study. T.P.A.
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Amateur radio—
the preservation of its

right to operate
by T. R. CLARKSON, ZL2AZ

Present significance

Radio amateurs operating today commenced their opera-
tions in an era of stability as regards their right to operate.
Even in the early days, over half a century ago, there were
rules and regulations, and within them there was scope for
what amateurs wanted to do and were able to do at that
time. Later, things expanded and became more complicated,
but the general framework was the same, reasonable oppor-
tunities with official approval and encouragement, There
naturally developed a kind of trusting attitude, a general
beliel among amateurs that things would go along satis-
factorily, and that amateur operations would continue into
the indefinite future.

This happy state of mind is engendered by the slowness
of the controlling changes which can alter the general
situation, and the remoteness of influence that may be at
work to our disadvantage. Amateurs may be all right today,
and next year—but there is not the slightest doubt that every
five to ten years decisions are made which shape this subject,
a relentless control, on which the more distant future of
amateur radio is directly dependent. The present structure
was mainly identified with decisions made in Washington
in 1927 and in Cairo in 1938—amateur radio for the rest
of this century at least, will stand or fall, grow or decline,
in terms of what is done in this present decade.

So these remarks are to draw attention to the present
situation, and make some suggestions as to how amateurs’
interests should be safeguarded. Things have changed in the
world of radio since the last major changes in operating
conditions were introduced in 1947—demands by other
services have increased, and so have amateur ambitions.

The ionospheric era has declined, with the ascendency
of space, and rules and practices prior to space technique
arc out-dated, with vhf and higher frequencies being pre-
eminent now. Changes in the world at large act to our
detriment. At the Atlantic City Conference in 1947 policies
were pushed through by the radio advanced nations, who
had an enlightened self-interest in amateur radio prosperity,

But now the international influence of less developed
nations is discernible as opposing proper amateur radio
development. The special message ol the Space Radio
Conference at Geneva in 1971 was that “in the world
today, there is no majority opinion favourable towards the
advancement of the amateur service”. Individual and
corporate action is needed to remove amateur radio from
its position ol weakness.
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The author was a member of the IARU team at the
1971 Space Conference. His comments on the exist-
ence and the future of the amateur service apply
throughout the world. This article was first published
in TARU Region 1 News, December 1972,

What amateurs’ needs are

These remarks will conform to the principle adopted in
international and national regulations that amateur radio
constitutes a “radio service” in which the participants have
motives only ol personal interest and no pecuniary purpose.

Amateurs know of the many compelling reasons that
Jjustify amateur radio, in the community, the nation, and the
world. and they are excellently documented in our literature
(eg Stanford Institute Research Report). Sometimes there
is insufficient attention given to the “superior™ position of
amateurs compared with other radio work by virtue of its
being “voluntary™ Its unique character ariscs from spon-
tancous motivation in the individual—the urge to com-
municate, with similarly imbued fellows, using skills and
resources within their sole proprietorship.

When practising this kind of self-expression there are
numerous desirable secondary products, community value,
sell’ training, research and development, etc, which are the
obvious justification lor a nation to support ils amateur
radio. The essentially personal nature of our thoughts and
actions entitle them 1o recognition as a human right, which
should not be denied by others. Nevertheless, practical
politics bring the secondary effects into prominence, and
for the present at least our welfare has to be thought of in the
pattern of existing kinds of regulations.

Amateur radio needs the opportunity to use representa-
tive parts of the radio frequency spectrum. But in general
the parts for practical use are those where equipment
limitations do not prevent individual ownership and opera-
tion.

Radio communications use [requencies as low as 14kHz,
but throughout its ascendency amateur radio has used
frequencies higher than 1,500kHz. The author is not aware
that there has ever been a need expressed for amateur trans-
missions at, say, 100kHz. So there has been adequate scope
for amateurs in the higher parts of the spectrum. and this
has exploited the vhf and higher bands. Now very much
higher frequencies are coming into use for various services
and the international regulations foresee allocations as high
as 275GHz. There is provision for amateur work in bands
extending up to 24GHz.

During the next few years, services will be making claims
to get future assignments in the higher gigahertz part of the
spectrum. Many of the needs are for intercommunication in
space beyond earth’s atmosphere and other earthly effects.
The question will come up as to whether the amateur service
should seek allocations for the future at frequencies above
24GHz.

Present technical approaches to communications in space
involve plant and equipment far removed in nature from
the modest resources of amateurs giving satisfactory scope
for earth-bound activities. Beyond the realm of the geo-
stationary orbit, radio intercommunications seem to fall
outside normal amateur aspirations. So the very high part
of the spectrum seems to be of little practical interest, in the
same way as the very low part.

849



These considerations lead to the idea that amateurs need
access to parts of the spectrum, say, between 1,500kHz and
24GHz; that is where techniques are attractive for operaling
individual links of communications. Amateurs should be
free to explore parts of this spectrum having different
characteristics, using both earth and space techniques.
What the author is suggesting is that amateurs should con-
centrate their interests primarily on earth-bound links, but
using space techniques to distances as far as the geo-station-
ary orbit. Those of the fraternity who wish to extend their
interests further out in space may well find scope in some
other radio service, for example radio astronomy.

By defining their interests to a part of the total spectrum,
amateurs should be able to strengthen the claims they have
for it. They should also concentrate on having access, to
operate, in representative bands from 1,500kHz, to 24GHz,
both on earth and in space.

The squeeze on amateur bands

It is only natural that in the progress of radio, the use of the
spectrum should become more economical, with tighter
standards and closer scrutiny among all users to avoid
wastage of [requency space. Even so, amateur bands have
been compressed unduly, and the same effects can be
expected, particularly at vhi” and higher. It has been a
continuous process since some of our popular bands had
their origin at the Washington Conference of 1927.

Then there was world-wide access of 500kHz at 3,500kHz,
300kHz at 7MHz, 400kHz at 14MHz—the latter two being
exclusive. At Cairo in 1938 some broadcasting came into the
7MHz band and in Europe amateurs lost access to 3,950-
4,000kHz. At Atlantic City 1947, regions were introduced:
Region 1, Europe and Africa; Region 2 the Americas;
Region 3 the rest.

At 3,500kHz, the amateur access became: Region 1,
300kHz; Region 2, 500kHz; Region 3, 400kHz. At TMHz it
continued 300kHz in Region 2 exclusively for amateurs, but
only 100kHz in Regions 1 and 3 and sharing with broad-
casting in another 50kHz. In those regions broadcasting
took 150kHz of the original amateur band.

In the higher amateur band at 14MHz, the USSR claimed
the use of 100kHz of a reduced amateur band for fixed
services. The overall amateur band became 14,000 to
14,350k Hz. At Geneva in 1939 the general table at 3,500kHz
remained the same, except that amateur access was reduced
in Australia to 200kHz and in India to 10kHz. At TMHz
in Regions | and 3 amateurs were reduced to the exclusive
part only, ie 100kHz, that is one-fifth of what it once was.

Despite the losses in this period of 30 years there was an
important indirect gain—the fact that amateur radio became
recognized as a “service” in the international negotiations
concerned with the control of radio.

How do amateurs stand in world opinion?

Leadership in the use of the radio spectrum used to be
taken by the leading countries in science and technology.
They pushed through the international legislation necessary,
and in general amateur radio received reasonable provision.
There was not much actual voting, policies being advanced
largely by “‘force of character”™ at the international con-
ferences. The last example of this was in 1947 at Atlantic
City where the main dccisions were contributed by the
USA, USSR, France and China. There were 72 signatories
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at Atlantic City, but at the 1971 Space Conference there
were 96, an increase of one-third.

The new countries that have built up the membership of
the ITU and contribute to the decisions of its conlerences
include many that do not have a background of technology,
or a national climate favourable to amateur radio. Some
other services, such as broadcasting, are favoured. In some
developing countries there is not just a lack of understanding
about amateur radio, leading to indifference towards its
interests, but an actual antagonism to the moves made by
enlightened countries. The altruism of such moves is also
brought into question.

Some advanced countries use their influence against
amateur interests, This is probably because of economic,
political and military reasons, and only a moderate degree
of support within the particular countries.

In this unfavourable situation there are only very few
countries in the world today who will come out boldly and
advocate a helpful progressive attitude when matters
concerning amateur radio come into prominence, and when
support is weak there is a readiness to vote quickly and
dispose of the matter.

Spectrum demands and changing techniques

The world of radio that amateurs have mostly been con-
cerned with has come about during the era of the ionosphere,
and they have experienced the good and bad features of
ionospheric propagation. In negotiating the spectrum space,
the peculiarities of the ionosphere have had to be dealt with.
While this kind of rado communication will now decline in
importance and occupy a subsidiary role, it has meant that
valuable experience has been gained, not only in operations,
but in meeting the difficulties of obtaining satisfactory
spectrum space for amateur activities. Valuable techniques
of sharing have been developed.

Now major interest is in vhf and higher [requencies.
This applies to all radio services, brought about by improved
equipment, the vast frequency width available, and most
notably the improved types of services available by using
space techniques.

One of the great changes due to space technique is that
frequency bands once considered as of local or national
use are now international. This has prevented the higher
amateur bands from being readily available for space use.
It is also found that in many countries bands that were
thought to be available for amateur use are actually in
operation for other terrestrial services. So new problems are
coming to light.

The allocation table is rather complicated—at Atlantic
City 1947 it had 120 footnotes detailing irregular use and
these had increased at Geneva 1959 1o 240 for a similar
spectrum width. At the 1971 Space Conference more
were added. 1t becomes increasingly difficult to get anything
in the nature of an exclusive world-wide allocation on any
frequency whatsoever.

The Space Radio Conference, Geneva 1971

Proposals were put before the Space Conference by a number
of friendly countries to lead to amatcurs being able to use
all their existing bands in space as well as terrestrially. There
were pious hopes that there would not be much objection
to this.
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The result was the opposite. There was intense opposition,
with a categorical denial for space operations in any of the
shared bands. Space work was approved in exclusive bands,
the only important ones of these being at 144MHz and
24GHz. There was a very special exception for 3MHz at
435MHz to be used on a sharing basis with special restric-
tions, but apart from this there is no availability of space
amateur transmissions all the way rom there up to 24GHz.
The allocation at 435MHz was only approved after the most
exceptional actions by supporters at the conference.

The failure to get proper provision for amateurs in space
was accompanied by another failure. That is the obvious
general lack of support for amateurs and their requests made
through their respective governments.

This condition can be expected to continue at more
general administrative radio conferences, when other bands
also will be under scrutiny.

The following example illustrates the atmosphere met
at the Space Conference.

In the principal allocation committee, there were proposals
for the five shared amateur bands starting at 1,215MHz to be
approved for use in space. The chairman proposed that all
five bands should be dealt with together. New Zealand
disagreed and proposed that each band should be considered
separately, and statements in support of this action were
made by Israel, USA, UK, Philippines, Denmark, Canada,
Italy. Statements against were made by Sweden, Syria and
Cuba.

The chairman called for a vote on the New Zealand
proposal and it was lost, 38 to 26 with 6 abstentions. So it
was clear that of the participants, a majority favoured a
summary package deal, rather than a close study that might
well have found some little slice of a band that would have
met amateur needs. So the chairman called for a vote on the
use of the bands by amateurs, the result being:

Against amateur use - - .. 46
Foramateuruse .. e 4% .. 18
Abstentions 6

So it was not only the result, but the approach to it, that
contains a lesson. There were numerous other somewhat
similar examples.

How to influence the situation

The first thing is to deserve and retain the understanding
and goodwill of the official government administration.
This is not only to promote good operating arrangements
within national boundaries, but also to try and have
each country take its place for amateur radio at large when
engaged in international negotiations. Obviously amateurs’
influence will only be the best if all their activities are
pursued to the highest possible standard.

If all amateur radio national societies in all countries
gained support from their governments, affairs would be very
different, and the kind of thing that occurred at the Space
Conference would be unknown.

IARU headquarters has a continual policy of promoting
liaison between national societies and their respective govern-
ments. The regional IARU organizations work along the
same lines. However, the road is by no means easy.

IARU has access to ITU conferences, as an observer, and
this is a great advantage. In addition to what might be done
through administrations by societies, it gives direct contact
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with the scene of action, when matters affecting amateurs
are being decided. In big international conferences dealing
with all aspects of radio usage the official delegations have
little time to spare for concentrating on amateur matters.
Here is where an international society can assist, in adding
an element of continuity, performing useful functions on the
side lines of the meetings. Moreover, this is the only way to
find out details of what really happens to questions that are
vital to amateurs.

Experience has shown that the presence of observers can
make the difference between success and failure in some of
the outcome.

Amateur radio differs from all other radio services in that
it is, by regulation, voluntary. It has, therefore, no backup
of income to meet expenses. Attendance at conferences is an
expensive business. 1t devolves on socicties to see that the
IARU is present in effective strength at these critical times,

A time of opportunity

Now is a unique time for amateur radio to use all its re-
sources o advance its interests for the future, not only
because of the importance of the present challenge, but also
because the world organization of amateur radio is in pretty
good shape.

Despite the known weaknesses in many countries, IARU
and its set up, including organizations in the three ITU
regions, provides machinery through which proper actions
can be taken. This has been proved in connection with the
1971 Space Conference, which conference was better
prepared for in regard to amateur interests than any other
in history.

Moreover, such degree of success as was achieved can be
linked very directly to the efforts of national societies and
IARU headquarters.

The radio frequency spectrum is in the process of being
expanded right up to 275GHz and it is opportune for
amateur radio to declare its ambitions, with a view to
asserting its needs for spectrum space and sampling. Claims
have been made in the past for amateurs to be able to apply
their talents to small sections through the whole spectrum.

The present is a time of vast change in communications
technique in which vhf and higher is becoming the principal
important part of the spectrum. Old concepts of frequency
allocation and regulation need to be scrutinized and perhaps
changed in the light of this new order; amateur radio needs
to be in the formative stages of new methods to ensure its
rights are not missed out. (There is an opportunity here to
wield influence through the ITU Radio Consultative Com-
mittee, CCIR).

Countries who do not support the advance of amateur
radio seem only recently to have been showing up definitely
in this role. So it is opportune for amateur radio to identify
its friends and marshal support as widely as possible while
there may yet be a bit of flexibility in some of the attitudes.

It is important for all amateurs to be aware of this subject,
and to have it in mind, whatever branch of amateur radio
they may specialize in.

The author is of the opinion that amateurs’ strength
will continue to be in pursuing amateur radio vigorously,
and enthusiastically, and concentrating on the characteristics
in which it is unique, and which cannot be usurped by others.
If they continue to aspire to excellence in these, their position
is secure.
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TECHNICAL TOPICS

NUMBER ol the experimental projects suggested in

TT over the past few months have evoked a good deal
of comment and evidence that soldering irons are being
put to good use. Polyphase ssband huff and puff stabilization
of oscillators are among the lopics we take another
look at this month—but we also include a number of fresh
topics. Several items have to be held over, including some
detailed information from GW3ZTH and G8ANQ on the
PAOEPS system of phase-lock ssb for vhf, and more on
the cocktail party effect.

But certainly it is refreshing to find so many amateurs who
are prepared to tackle new ideas, even when—as for poly-
phase ssb—it means really digging into the theory as well as
the implementation,

More on polyphase ssh

Peter Martinez, G3PLX, has done a valiant and valuable
follow-up t¢ the recent item (77 October 1973) on the poly-
phase system for ssb generation. Although he has not had
time to build a complete ssb exciter, he has gone back to the
original paper by M. J. Gingell and translated the mathema-
tics into practical terms, and has built several polyphase
networks with results well in line with expectations.

He sees the polyphase network as, in effect, a new way of
making a wide-band audio phase-shiflt network—but with
the advantage of being much more tolerant of component
values than the well-known approaches. With a six-stage
network, which can be realized using readily available
components, he believes that 10 per cent tolerance can be
used in the first five stages and two per cent in the final
stage, yet this should be capable of providing some 40dB
sideband suppression. Such a phase-shift network would be
constructed as indicated in Fig 7 of the October TT (page 699)
using capacitors and resistors,

by PAT HAWKER, G3VA

To quote from G3IPLXs letter:

“Referring to Fig 7 (page 699), and labelling the inputs
1. 2, 3 and 4 and the outputs «, ». ¢ and d, il we feed al into
land 2 at 0 and into 3 and 4 at 180 (for exampie by using a
phase splitter) then the outputs from a, #, ¢ and  will be in
the sequence 0°, 90°, 180", 270" over quite a wide range of
frequencies provided that the right component values have
been chosen.

“Consider one section on its own with inputs at 07, 07,
1807, 180° and what happens to the output at different
audio frequencies. At very low frequencies, where we can
ignore the capacitors, outputs will remain 0, 0°, 180, 180";
at very high frequencies, where we can ignore the resistors,
outputs will be 1807, 0~, 07, 180", But at the frequency where
f= 1/(2xCR), the sequence will be 2707, 0", 90, 180 —the
desired sequence. This is at only one frequency, but after
only one section of the network.

“However, it is not too difficult to show that if the
sequence 270°, 0°, 90°, 180" is fed to the next section, the
output from this second section will be in the sequence 07,
907, 180°, 270° regardless of the values of the capacitors and
resistors of this second section. Thus, if one connects a number
of sections in cascade, each with different values represented
by 1/(2aCR), then the output from the complete network
will be exactly 0°, 90°, 180, 270" at each of the design
frequencies of the various sections, and fairly close to this in
between, Thus, for a four-section network, as shown in the
Qctober TT, the response curve will be as shown in Fig 8
(page 699) if yvou think of the Y axis as representing the
‘goodness’ of the sequence.

“Then, to complete the ssb generator, Michael Gingell
feeds the a. b, ¢ and « outputs to four modulators, and
combines the outputs; each modulator being fed with rf
carriers in the sequence 0, 90°, 180", 270°. This has the
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Fig 2. Diagram showing how the polyphase netwark creates
the right phase relationships at various audio trequencies

advantage of cancelling out harmonic sidebands which occur
on each side of the harmonics of the carrier frequency. But a
simpler arrangement would be just to feed @ and b to two
balanced modulators fed with carriers at 0° and 90°. In
practice there may be a good reason for not ignoring the ¢
and d outputs, in which case « and b ought to be fed in push-
pull to a balanced modulator with a balanced input, and
similarly with b and .

“To establish practical results I built a couple of poly-
phase networks after calculating the required component
values. The results are very promising. 1 found however,
that a four-section network (of the type shown in Fig 7 of
page 699) with design frequencies equally spaced between
300 and 3.000Hz required some rather odd values, all falling
between normal preferied values. A much neater solution
results from using a six-section network, with frequencies of
cach section chosen in the same ratio as preferred value
components. This ensures that the values come out exactly
at preferred values. Fig 1 shows the network which | would
recommend. In accordance with Mr Gingell's suggestion
that only the final section needs high tolerance components,
I have placed the lowest value capacitors at that end since
closer tolerance capacitors are easier to obtain in lower
values. With 10 per cent components in the first five stages
and two per cent in the final stage, | would guess that 40dB
sideband suppression would be possible.
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“I have shown also the circuit of what I believe Mr Gingell
has in mind for the polyphase modulator. The four rf
carrier signals are taken directly from the logic outputs of a
7473 integrated circuit (as in the arrangement used by
G3UFP for his third-method ssb generator outlined in Fig
10 of page 699) in the sequence X1, X2, XI, X2, All four
preset potentiometers affect both carrier balance and side-
band balance, and the easiest way to find their correct setting
would be to adjust them all in turn for minimum modulation
on the ssb output, using a IkHz sine-wave input—a tech-
nique which has been described before.™

Unfortunately G3PLX has not had time to complete the
project, as he is moving QTH, but intends to do so when
possible. Meanwhile he feels (I am sure rightly) that his
information may be of interest to others, and that we shall
soon be hearing polyphase ssb on the amateur bands—and
50 beat the commercials to it!

As we attempted to make clear in October, polyphase ssb
generation appears to offer the promise of becoming an
effective and practical system, capable of giving the per-
formance of a good filter system at the appreciably lower
costs associated with phasing systems. We should be most
grateful to GIPLX for tackling the rather “difficult™ paper
by Michael Gingell and providing this very practical com-
mentary.

VXO ideas

Recently we mentioned that some good ideas appear to
remain buried for many vears in little-known patents before
their value is recognized. A notable example of this is the
variable crystal oscillator (vxo) which today is almost
always based on the principles outlined in a patent taken
out by STC and L. F. Koerner as long ago as April 1940
(British patent No 537.167). As far as I am aware this
particular patent has never been acknowledged in any
amateur account of the development of the vxo. In a slightly
different form the vxo was rediscovered independently in
the late 'forties by two British Post Office engineers—
Stanesby and Fryer—and some details of their system were
published in at least two amateur journals (Amateur Radio
and RSGB Bulletin). But it was not until a decade later,
following the publication of a design by W3BWK in QST
(January 1958), that the idea really attracted attention, and
then only slowly. All these systems have depended upon

01!0\1—
330k 2.7k t:

TR1
HEP725

Fig 3. K9KZT's Clapp-oscillator version of the vxo. The fre-
quency in this case was chosen to triple into the 28MHz band
but the circuit could be adapted to other bands
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adding external capacitance and/or inductance to modify the
electrical equivalent of the piezo-electric crystal.

Even today, as noted by Larry Lisle, K9KZT, in “The
tunable crystal oscillator” QST October 1973: “The field
of variable-frequency crystal oscillators is still wide open
for experimentation. Among the things needed are a single
circuit for operation both above and below the crystal
frequency, a linear tuning system, and a thorough mathema-
tical treatment’’.

Among the information provided in this latest article is a
Clapp-oscillator version: see Fig 3. He notes that if difficulty
is experienced in obtaining adequate frequency deviation
below the crystal frequency, the first thing to suspect is that
L2 is too small. He suggests that crystals mounted in
FT243 pressure-type holders work rather poorly compared
with plated crystals. For maximum stability all voltages
should be regulated, temperature compensation should be
used, and the vxo isolated as much as possible from the load;
it should be operated at a low power level.

Wide-band noise generator

The application of zener diodes to noise generators for the
adjustment and checking of receiver front-ends was described
in TT several years ago and is included in ART. But we were
interested to find a useful-looking noise source of this
general type (using a transistor operated in the avalanche
mode to provide the noise) in Electronic Engineering (October
1973) and stemming from Prof G. Sinigaglia, I4BBE, and
Dr G. Tomassetti, [4BER. It is claimed that this unit (Fig 4)
is virtually temperature independent, a most important
characteristic when the source is to be used from time to
time to check that there has been no deterioration in receiver
performance.

The zener diode is formed from an inversely polarized
emitter/base junction of a 2N918 hf silicon transistor which
was found to provide “incredibly high” noise generation right
up into the gigahertz region. The 2N3819 fet forms a current
generator largely independent of temperature changes.

The noise output is stated to remain within about one per
cent over the temperature range of 0 10 50°C, and as a noise
source the only drawback is that it nceds to be calibrated
against a primary source unless it is intended to be used just
as a sensitivity check rather than to measure quantitively
the noise factor of a receiver. The designers include an
output pad to vary the output by known amounts and also
to provide an output source matched 1o 50 or 72Q.

12v 10k

10k
2N3819

Fig 4. Temperature independent solid-state wide-band noise

generator suitable for use up to the gizahertz region using

avalanche multiplication processes in the base-emitter junc-

tion of a silicon hf transistor as the noise source, and with a
fet current regulator
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Batteries in parallel

A tip in Radio-Electronics (July 1973) notes that when con-
necting batteries in parallel it is advantageous to do so
through diodes: see Fig 5. The reasons are that two batteries
seldom have exactly the same voltage and with a straight
parallel connection one may discharge through the other;
further, the diodes offer protection against connecting them
the wrong way round, and also provide protection to an ex-
ternal circuit. There will be a voltage drop across the
diodes, equal to their potential hill; this will be lower with
germanium diodes than silicon diodes.

Fig 5. Use of diodes in connection with batteries in parallel
(Radio-Electronics)

Parametric up-conversion

Several years ago, thanks to Walter Schreuer, K1YZW/
G3DCU, we presented in 77 what was probably the first
down-to-earth description to appear inany British publication
of the use of diode parametric up-converters as the first
mixer of hi receivers. This technique has been used in a
number of American military receivers although (since the
system is most attractive for receivers having a very high
first i.f. over about 100MHz) it has possibly limited applica-
tion at present to amateur receivers. Still, the following
extracts from a recent article in Electrical Communication
(Vol 48, No 3, 1973) on new military equipment made by the
French company Le Matériel Téléphonique (an ITT associate
company) suggest that the technique should not be forgotten
entirely,

“Until now the input circuits of a good receiver have
traditionally used high selectivity and a degree of amplifi-
cation before the first frequency changer . . . Latest methods
use mixers with a low noise factor, low insertion loss and
very high linearity, even for high input signal levels. This
enables the whole of the selectivity problem to be dealt
with in the fixed intermediate frequency stages using high
performance crystal filters.

“In this range of hf equipments, frequency conversion at
the receiver input is of the parametric type; it is achieved
with variable capacitance diodes for which the capacitance
C characteristic, as a function of the applied voltage V, is
\;:ry shiarp and of the constant CV*® type, where n is greater
than 1.

“Although the maximum usable gain of this type of
frequency changer is equal to the ratio of output- frequency
to input frequency (Manley-Rowe law), it is possible to
stabilize this gain over the 1-5 to 30MHz range lo about 6dB
using suitable adaption circuits. With sufficient synthesizer
output level, excellent frequency changing linearity is
obtained up to input signal levels approaching SmW, with a
very high receiver signal-to-noise ratio.

“Although this technique appears to be complicated in
principle, in practice it is both simple and economic. Other
methods using hot carrier diodes or field effect transistors
connected in a bridge give similar results, but are technically
rather more complicated.
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“In fact, the success of modern wide-band mixers is
limited only by the spectrum quality of the frequency
synthesizer (local oscillator) signal, which has to be carefully
considered lrom this point of view.”

In these equipments the i.l. is above 100MHz, and it is
interesting to find in the same issue of Efecirical Communica-
tion a description of the Swedish CR300-series receivers

which have a first i.l. at about 140MHz, based on the beliel

that with front-end selectivity largelv abandoned, "'theoretical
studies and tests on conversion circuits showed that the i.f.
had to be higher than at least the third and preferably the
fifth harmonic of the input frequency.” The receivers use
low-pass filters and fixed tuned sub-octave filters. [n this
range the first and second mixers use matched hot carrier
diodes. With the i.f. at 139:3MHz, more than 100dB of i.f.
and image rejection; the rf amplifier provides only just
enough gain 1o overcome the loss in the first mixer and age
is applied with a pin diode.

AGC-controlled aerial attenuators

The subject of receiver front-end performance in the presence
of strong signals is also discussed in a detailed article by
Th Moliere, DL7AV, in CQ-DL (No 8, 1973). This includes
a pin-diode attenuator with constant impedance (Fig 6),
apparently derived from a Hewlett Packard application
note and using two BA379 pin diodes to provide up to 40
to 50dB of control working directly from the receiver agc
line at the 502 input impedance socket of the receiver (we
have discussed the advantages of such attenuators on a
number of occasions). Pin diodes have tended to be rather
costly for hf applications but it would appear that the
BA379 from Siemens or the Philips group is more reasonably
priced.

—
v

Fig 6. Use of pin-diodes to provide agc-controlled aerial
attenuator for hf receivers

For vhf applications a rather different technique has been
described by D. S. Walters and Prof W. Gosling of Swansea
University: “"Helical filters with pin diode Q-control for
pre-converter age” (Rudio Receivers 1972 conference book).
The use of a high-Q tuned filter in front of a vhf receiver
provides the further advantage of attenuating all out-of-band
signals, such as those from local vhfifm broadcasting or
television- or vhi/mobile base stations. The four-section
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Fig 7. Four-section helical filter with pin-diode Q control to
provide agc-controlled attenuator for vhf, and to increase
front-end discrimination of the receiver

E
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helical filter (Fig 7) provides a passband of about --2MHz
at 100MHz, some 50dB attenuation beyond about SMHz
out-of-band, and a controlled range of some 40dB in the
passband, depending upon the control current (from 0 to
about 400xA). The original design used four pin diodes but
it was found to be better to use the diodes only on the two
outer sections. One always hesitates to recommend the
inclusion of non-linear devices in the signal path, but the
published results indicate that intermodulation products
produced by this filter are well over 50dB down relative 1o
two frequencies 50kHz apart centred on 100MHz, and are
too small to be significant. The system thus provides at least
40dB of age control range in front of a vhf converter, for
control currents measured in microamperes.

Reducing receiver drift with FETs

When field effect transistors began appearing around 1966,
several items were included in 7T on their possible use for
the conversion of old valve receivers to solid-state. Generally
today, however, few amateurs would want to modify a
receiver so drastically. This is partly lrom fear of ruining
any remaining resale value, and partly because it is now
recognized that the signal handling capacity of simple fet
stages, although better than that of bipolar transistors, is
usually no better than, if as good as, that of well-designed
valve amplifiers.

But there is one exception to this—as Hector Cole,
G30HK, points out. A fet can prove a very worthwhile
improvement over a drift-prone valve oscillator. So if you
have an old hf receiver that drifts, it may well be worth
modifying, either by substituting a fet in the oscillator stage
or by adapting the receiver for use with an external vfo.

G30HK writes: “*Valves are ner *old hat’ but FeTs can be
a worthwhile substitute for drifting oscillators, though
clearly ‘messing about’ with a valuable or good receiver
would be crazy. Its second-hand value would disappear and
the experiment might not come off’; but that old job, which
drifts like mad, might be much improved. Fig 8 shows a
typical modification to a receiver using an ECH8I frequency
converter.

**Another idea is to build an external vfo which can give
good results if properly built (solid, rigid etc). The only
snags are that a toggle switch may have to be mounted on the

_receiver to cut ht from the internal oscillator when using

the external vio, and a socket will be needed to couple into
the receiver the output from the vfo. But one of the possibili-
ties is that the external vfo can be made to cover just one or
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Fig 9. Use of an external fet-vfo with a valve receiver

several amateur bands to give any required bandspread to a
general coverage receiver: Fig 9.

“Another point to remember when attempting to improve
the stability of a receiver is that the bfo can also drift—do
not blame the vfo until you have checked the bfo. I have
been using three external vFos; two with ssb transmitters
and one with a receiver: all three work well.”

Snappy trapies
R. Kell, A6817, faced with the problem of sealing and
waterproofing a trap for a multiband vertical aerial, has
found an answer in using “‘Snappies” a widely available
form of cling film used for cooking. He says this can be
tightly stretched and clings very effectively to the outside
of trap. One wonders what the rf insulating properties are
like, but the idea seems worth trying.

He also points out that the caps off old toothpaste tubes
make excellent cabinet feet and drawer handles: Fig 10.
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Fig 10. A6817's suggestions for using toothpaste tube tops for
cabinet feet and/or drawer handles

The Climie repeater

In TT (November 1972) we included some details of the
144MHz Climie hand-held portable transceiver designed by
Fred Johnson, ZL2ZAMJ, as one of the ambitious Upper
Hutt Branch of NZART kit projects. We mentioned at the
time that the name was derived from the 2,823(t high Mount
Climie where a local m repeater had been put in operation.
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Readers may like to know that a detailed 14-page description
by ZL2AMI of this Climie repeater, presented as a construc-
tional project for clubs, appears in Break-In August 1973,
This is a well-designed all-semiconductor unit designed for
700kHz spacing (receiver 146-3MHz and transmitter 1456
MHz in the New Zealand 144MHz band).

ZL2AMJ, who is the current President of NZART,
comments that “this repeater has been one of the most
interesting amateur projects that I have ever been connected
with, and certainly an asset to our branch. It has been a club
effort involving countless man-hours by many people.”

We draw attention to this useful article, covering all
technical aspects of the repeater, even though at present
such a project is not open to groups in the UK where
only three experimental repeaters have been authorized.
If the position changes, this is an article to note. The rf
output from a 2N3994 transistor is about 7W, and simple
telemetry indicates when the equipment is running on batter-
ies due to a mains power failure.

Huff and puff comments

Useful comments continue to come in on the implementation
of huff and pull vfo stabilization (77 July, October, Novem-
ber) though this month we must keep them fairly short.

Keith Taylor, GINNW, agrees with GIRUZ about the
internal resistors in the SN7412IN. He writes: “The
SN7412IN has an internal timing resistor of about 2kQ
obtained by strapping P9 to P14. Using this it is possible to
obtain pulse-widths between 30ns and 10ms for values of
timing capacitor (between P10 and P11) between 10pF and
10uF. The internal resistor is subject to normal ic manu-
facturing tolerances and does not give accurate, repeatable
pulse-widths. A more accurate pulse-width is obtained by
connecting an external resistor of between 1kQ and 40kQ
between P11 and P14, P9 being left open-circuited. Making
this resistor variable allows the pulse-width to be adjusted.
The values used by G3IBY (10nF and 22kQ) give a pulse-
width of about 170us. The same result could be obtained by
strapping P9 to P14 and making the timing capacitor equal
to 01 F. Finally it is not necessary to use an inverter from
P6 of the last SN7412IN to reset the SN74191N, as an
inverted output is available at P1 of the SN7412IN."

Malcolm M. Bibby, GW3INJY/W9, has also, like
BRS33882, commented on the question of timing periods.
He writes: “As you say, when the measuring period is 1s
the resolution is 1Hz. Since the 74191 is a four-bit binary
counter the locking range is 16Hz not 10Hz; thus PAOKSB’s
intervals become not 50Hz but 80Hz and not 25Hz but
40Hz. Actually, in 77 the schematic pin 6 of the 74191 is
Q- (2?) so that PAOKSB is checking whether the count is in
the range 0-3 or 4-7, This provides him with a locking range
of 8Hz so that now his 25Hz step is actually 20Hz. For base
16 pin 7 should be vsed.

“The IMQ’1,000pF time constant in conjunction with the
varicap should be such that with the capacitor nominally
at +-2-5V the vfo drifts high with the resistor connected to
+ 5V, and drifts low when connectea to 0V. The better the
basic vfo, the longer this time constant can (and probably
should) be. The varicap should not be placed directly across
the LC circuit but should be in series with a small capacitor.
This will reduce the capacitance change but more importantly
will help to prevent the diode being driven into its forward
conduction mode (it might help if the cold end of the varicap
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is returned to the vfo power supply and the IMQ resistor
connected to Q at pin 5 on the 7474 (pin 6 which is correct
is shown as Q but should be Q).

*The D input to the 7474 is not pin | but pin 2. G3BY is
right in inserting the inverter to clear the 74191, but using
the Q output on the 74121 at pin 1 would be just as good.
Also the 74121 has its own timing resistor brought out to
pin 9 provided that pin 9 is connected to +5V.

“I would certainly agree that this technique is not a cure
for a bad vfo. It raises the interesting question of short-term
versus long-term stability. A number of vFos have acceptable
long-term stability but examination with a frequency counter
shows them often to have short-term instabilities in the
region of kilohertz'sampling period (my KW2000A provides
an example). I presently have a 19 to 21MHz vfo that is very
good, but now [ am going to see if it can be made excellent.™

1t is appreciated that several of the comments in November
and in this issue cover similar points, but it is felt that all
these various views will help those who find the digital
techniques rather complicated to grasp.

Power meter

In TT of August 1972, details were given ol a general-purpose
power meter/dummy load used by Dick Halls, G3EIW/
ONSKM. A slightly different approach, but said to be
suitable also for home construction, appears in C-QS0 the
Belgian journal for September 1973. This provides circuit
information (Fig 11) of the "ME 11 R unit (presumably a
kit). R1 represents virtually all the dummy load, and must
be a suitable type for this application, but a small portion is
provided by the 10 resistor R2. In effect the remainder of
the unit represents the means of measuring the voltage
developed across R2 with 15 and 60W ranges.

r‘;; _______ A
! 52 1NB2 -LSOOD
: -t f’
i
| 15w 60W
i
I S S
10k S »2 10k
< b
5k Sk
1k 200uA

Fig 11. General purpose dummy load/power meter

Here and there

In the May 77 we included details of the method recom-
mended by Harry Habig, KBANV, for the building of delta
loop quad aerials. During a recent 14MHz contact he passed
along an important additional detail: I was wondering why
that rubber tubing was holding up so fine and then [ found
out it was silicon rubber. I am told that if ordinary rubber is
used it is unlikely to stay put for more than a year's exposure
to the sun’s ultra-violet rays. The rubber tubing concerned
is that used in the construction of the gamma match section.
When the notes were originally prepared, KBANYV was under
the impression that he was using ordinary pure laboratory
gum rubber heavy tubing.
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MICROWAVES—I1,000MHz and up....

Waveguides and wavelengths
In the design of microwave equipment, the dimensions of
components can frequently be generalized in terms of
fractions of a wavelength, for example a A/4 choke. It has
been the practice in this column to emphasize this where
possible since it enables designs for one frequency of opera-
tion to be scaled to another frequency. However, nothing is
simple, and wavelengths come in three sizes to prove it.
Firstly there is the wavelength in air (which for almost
all practical purposes is the same as that in vacue), which is
used for the length of dipoles, the aperture of aerials, and
for coaxial circuits. Its value is given by the relationship
A = ¢/f where ¢ = 299776 < 10""'mm/s and [ 'is in hertz.
The second wavelength used is that in waveguide, Ag.
This differs significantly from the wavelength in air: for
example, A at 10GHz is 29-978mm whereas Xz in WGI16
is 39:703mm. In designing components such as chokes and
cavities in waveguide, and only in waveguide, it is therefore
important that Ag is used. Its value depends on the dimen-

Table. The dimensions, cutoff frequencies, A and )g of
standard waveguides

Waveguide Outside dia Cutoff Freq s o
number Inside dia freq MHz mm mm
(in} (MHz)
6 6660 « 3410 08 1,215 246733 37204
6-500 « 3250 1.207 231133 323654
1,328 226-249 310837
] 4-460 « 2:310 1,372 2,300 130:337 162-417
4-300 = 2150 2,305 130:056 161878
2,450 122-359 147710
9A 3-560 < 1-860 1.736 2,300 130-337 198-635
3:400 ~ 1700 2,305 130056 197-863
2,450 122-359 173-361
10 3-000 < 1-500 2,0m8 3,400 88169 111-391
2-840 « 1-340 3,457 B6-T17 108-505
3475 B6-256 107-626
12 2:000 x 1-000 3,152 5.650 53058 63933
18712 % 0872 5,781 52036 62169
5,850 51244 60831
14 1:500 = 0-750 4,301 5,650 53-058 81821
1-372 « 0622 5,761 52:036 78221
5,850 51-244 75601
15 1250 = 0625 5,259 10,000 29-978 35246
1122 « 0-487 10,050 29-828 35004
10,369 28011 33547
10,500 28:550 32-987
oid 1100 « 0-600" 5.901 10,000 204978 37133
English 1-000 = 0-500 10.050 29828 36849
10,369 29 35161
10.500 28-550 34517
16 1000 = 0500 6,557 10,000 29-978 33703
0900 « 0400 10,050 20328 39383
10,369 28 371-322
10,500 28550 36-553
0 0-500 « 0-250 14,047 24,400 1249 15407
0420 = 0170 24,102 12-391 15221
24,250 12-362 15167
22 0:360 « 0220 21,075 24,000 12491 26109
0280 = 0140 24,193 12:301 25245
24,250 12362 2499

* Approximale.

*4 Upper Sales, Chaulden, Hemel Hempstead, Herts.
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sions of the waveguide and the mode of propagation of the
wave, For the TE,, dominant mode generally utilized:

S £ N (o 3}

Where a is the wide dimension of the rectangular wave-
guide. The table summarizes values of A and A¢ for standard
waveguides at frequencies corresponding to the amateur
band edges and the centre of the crystal-controlled sub-
bands. Within each set of figures, values at other frequencies
can be obtained by interpolation with usually sufficient
aceuracy. Also included in the table is the cutoff frequency
of each waveguide below which waves will not propagate
without severe attenuation. A waveguide is not normally
used above twice its cutoff frequency because of the risk of
overmoding.

The third sort of wavelength used is that where the
component operates in a dielectric other than air. In this
case the wavelength, either A or Ay as appropriate, is
reduced by a factor of 1/4/p where g is the dielectric con-
stant. For most common microwave insulating materials
such as ptfe, polythene and polystyrene (and Sellotape
probably!), p is in the range 2:2 to 2+7 so this lactor is 0-6 1o
0-7. An exception is mica, which has a dielectric constant
ol about 7, so the factor becomes 0+32.

23cm equipment review

The “standard” 23em equipment of today appears to be a
transmitter generating a few watts of rf power, a receiver
front-end using a point contact diode (or sometimes a
Schottky diode), with a dish 4ft in diameter. It would be
interesting to hear of the more sophisticated and powerful
equipment that is in use, and the success achieved when using
it.

A miniaturized history of VHF National Field Day

1962 (for 2m only and held in July): 39 entries, winnors Wolverhampton Group,
GWIKMT/P.

1963 45 entries, winnars Surrey Radio Contact Club, G2RD/P-G30DY/P, using 70,
1a4 and 432MHz. Three contestanis used 1,206MHz.

1864 54 entries, winners Wolverhamplon Group In conjunclion with Severn Valley
ARC, GW3IKMT/P-G3SVR/P, using 70, 144, 432 and 1,206MHz. Ten conleslants
used 1,206MHz.

1965 54 enirles, winners GB2GC Group, using 70, 144, 432 and 1.206MHz. Twelve
conleslants used 1,296MH:.

1968 57 entries, winners GB2GC Group, using 70, 144, 432 and 1,206MHz. Fourteen
conlestanls used 1,296MH1.

1967 66 entries, winners GB2GC Group, using 70, 144, 432 and 1,206MHz. Sixteen
contestants used 1,206MHz and ane contact was reporied on 2,200MHz.

1968 81 enlries. winners Mid-Essex VHF/UHF Conles! Group, G3VPK-G3IORL-
GAILTF/P using 70, 144, 432 and 1,296MH1. Twenty contestants used 1,296MHz.
three used 2,300MHz and ona the 10GHz band.

19069 105 entries, winners Mid-Essex VHF/UHF Contest Group, G3VPK-G3ORL-
GILTFIP, using 70, 144, 432 and 1,206MHz. Twenty-three contestants wsed
1,206MHz, four used 2,300MHz and ene the 10GHz band.

1870 123 entries, winners Mid-Essex VHF/UHF Contest Group, G3VPK-GISKT-
GILTF/P, using 70, 144, 432 and 1,206MHz. Twenty-lour contestants used
1.206MHz,

1971 126 enlries, winners Mid-Essex VHF/UHF Contest Group, G3VPK-G3ISKT-
GILTF{P using 70, 144, 432 and 1,206MHz. Twenly-seven contestanis used
1,206MHz.

1972 140 entries, winners Mid-Essex and Mid-Severn VHF/UHF Contest Group,
GW3IVPK-GWIWRA-GWILTF/P using 70, 144, 432 and 1,206MHz. Thinty-
slght contestants used 1,206MHz.
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FOUR MTRES AND DOWNGGGOGGQOGGOQGSGSOO

999998999956996999999696995699996059999959986599996 by JACK HUM, G5UM*

Is your QSL card really necessary ?

The time-worn phrase that a QSL is the final courtesy of a
QSO seems to us to need some rethinking in the light of
today's conditions. Granted that a QSL card—or some form
of verification, be it a picture postcard or a letter—is indis-
pensable where the checking of award claims is concerned,
the automatic sending of a QSL following a QSO is a waste
of the sender’s money if the other man has no intention
of replying, for any one of several reasons.

What reasons? Simply, . . . because I no longer collect™,
Or *...QSLing is a luxury I'm not prepared to splash out
on...when my present stock has gone, that's it!” as a
prominent Class B man from the south west wrote to us last
month, typical comments frequently uttered.

Then there was the contest group who QSLd every contact
made during VHF NFD, to stations who must have been
worked on previous Field Days and had probably received a
card already. Said one member of the group: “Contest
exchanges should contain the phrases *‘No QSL’ or *Pse QSL’
to obviate the wasted expense of sending unwanted cards™.

After any big metre-wave contest or expedition, QSL
writers over-burdened with hundreds of cards to fill out
and send off sometimes fail to include such vital information
as band in use. This could invalidate a card submitted for an
FMD Award, but fortunately seldom does, for other clues
on the QSL suggest the QRG. Obviously, a card invalidated
is a card wasted,

More generally, it seems from what people say that more
selectivity in QSLing would be no bad thing to practise,
at least where 70MHz and up is concerned.

Another “Supreme’ with 23-content

Last month's piece asking “*Where are all the 23cm FMD
Certificate claims?" had barely gone to press when Roger
Taylor sent one in—and a very important one at that, for
it wins him a “Supreme" as well. Already he had earned.
either under his present callsign G4BEL or his former one
G8BBB, the Senior Award for 14dMHz and for 432MHz
Transmitting. And two “Seniors” plus one 23cm Standard
equal the “*Supreme”—only G3IMCS has achieved the feat
before. The other Gold Label winners earned theirs with
three “*Seniors™ apiece.

Roger Taylor's site at Haddenham in north Cambridge-
shire stands on a small 100ft ridge rising from the Fens. His
best dx on 1,296MHz was an OZ at 720km who failed to
QSL. Happily, F2TU, ON4HN and PAOAJR turned up
trump cards to give him his three countries. Among the 20
counties which the 23cm claim requires, one singles out the
G4ALN/P team for a special mention: they gave Roger
Taylor BE, HN and RD during 1973.

Equipment at G4BEL uses a 3CX100AS tripler to a pair of
3CX100A5s in the pa at 150W input feeding a 4ft dish at

*Houghton-on-the-Hill, Leicester LE7 911
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35Mt. On the receive side the line-up is an HP35821E first
if stage followed by a BFR90 second 1T stage into a TIV35
hot-carrier mixer giving a tuning range of 28-30MHz.

And so to G4BEL the 1,296MHz Certificate No 2, and
the “'Supreme™ No §.

From Cambridge across to Bristol. . .

23cm again—and some “‘Seniors”

Certain callsigns are synonymous with microwaves. That of
Charles Suckling. G3IWDG, is one of them. And linked with
the equipment he used to earn a 23cm Transmitting Award
for G3IWDG/P are others. For instance, the transmitter
was a G2RD-type tripler driven by 12W from a 3/20A
tripler. The receiver was a GBARM-type ring mixer.

Most of the three-plus-20 collected by G3IWDG/P (and
the cards for them came in with commendable celerity) were
worked from high spots in Wiltshire and Berkshire. A
rather longer foray from the Bristol home base was required
to collect Devon: Charles Suckling drove down to Dorset
for this operation. A 23cm contact with GBADP was the
result—and so was Certificate No 3.

* * *

“Equip yoursell for as many modes as possible’” says
paragraph 9 of the 2m code of practice. Joe Ludlow at
Bridgend did just this: in fact, two years ago GW3ZTH was
virtually a loner on A3J before sideband had spread to its
present ubiquity. His 15-plus-60 turned in for the 144MHz
Senior included a representative cross-section of a.m., fm,
ssb and cw, tropo, aurora and ms, with such unusual
delights as an Ar contact with GM30XX when the latter was
using only 4W in, and the time-consuming but rewarding
ms two-ways with HGSAIR and I4BER, in which co-opera-
tion by G3CCH and G3WZT respectively is gratefully
acknowledged. Now Senior No 49 is on the GW3ZTH wall.

Whoever said that 4m is little used should have a look at
the activity analysis compiled by G3ZRH for the 1972-3
period during which he was collecting cards towards the
six-plus-60 for the 70MHz “Senior”. Tony Stokes worked
367 different callsigns spread over a total of 984 contacts
that included 209 fixed, 119 portable, 25 mobile and 14
“Stroke A". Says he: “'I think 18 months is as long as anyone
should need to take for a 4m Senior. It scems to be only the
not-so-active amateurs who complain of lack of activity on
the band!™ This concentrated endeavour sent Senior-cert
No 15 to Brentwood. See later for some G3ZRH observa-
tions on 70MHz propagation.

What is dx?

In the opinion of G4BSN, Tom Barrett, of Portchester in
Hampshire, investigation into metre-wave propagation and
the pushing back of frontiers can be accomplished only with
QRO. “When QRP can do what QRO does already then I
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will recant™ he declares, adding that QRP. like ... that
other craze, fm from a Japanese ‘black box’, takes little
effort 1o get going™.

The G4BSN cquipment can give 200W p.e.p. vfo-con-
trolled anywhere over the 2m band, and it certainly works
the dx.

We have no doubt that plenty of people will be prepared
to come back and reply that anyway dx is relative and, like
the term “hi-fi”", incapable of definition.

A house of many mansions, again. It all turns on the way
the individual prefers to practise his amateur radio.

Further to the pushing back of frontiers . .,

Extra-terrestrial

Another success for GILTF. On 13 October between 0200
and 0230gmt he made an e-m-e contact with K2UYH in
New Jersey on 432MHz cw via the 15ft dish at the Chelms-
ford end. and a specially constructed 4578 pre-amp that
gives the receive system a noise factor of !-5dB.

On the ms frontier GW3ZTH near-missed UTSDL during
the Orionids but once again worked I4BER on 2m. Nearby,
GW3NIW enjoyed a 455 ms burst with OKIDW that
boosted signals to S8.

Some sad news for ms men: TF3EA succumbed to a heart
attack on 16 October. A silent key that will be truly missed,
Einar was a keen constructor of some fine vhf equipment
and a determined satellite operator. His Thursday night
schedule with G3CCH via ms had reached a total of 51
contacts.

The fullness of 4m

Assessing a couple of years of G3ZRH activity on our
70MHz band, Tony Stokes of Brentwood observed nearly
1,000 amateur callsigns from eight countries and 75 counties
{he worked six plus 61 of them to earn his 4m Senior).
Non-amateur stations heard from three continenis and
more than 30 countries included all the scheduled broadcast
stations in Europe. During the summer of 1973 over 50
different USSR broadcasters were noted in or around
70MHz. And a useful beacon in the direction of ZB2VHF is,
says "ZRH, the Voice of America station at Tangier on
70:4995MHz. As for the Gib-beacon itself, G4BEG logged it
for almost 90h during the four mid-summer months, but
never man-operated.

Much of the foregoing was via ionospheric propagation.
No tropo was noted by G3ZRH beyond 600 miles, but
sporadic-E was detected on 84 days during 1973, suggesting
to Tony Stokes that a GM in the far north of Scotland could
expect about 10 good sporadic-E openings to the SE in a
twelvemonth.

What has also become evident is the frequency selective
nature of some forms of sporadic-E, big signals on 4m being
no indication that it is worth looking on 2m or 28MHz;
on the latter band the peak of QRK may occur an hour or
more after the TOMHz one.

A little lower down, at S0OMHz, both G3ZRH and G4BEG
have noticed strong openings into Cyprus from northern
Europe on a number of occasions in the summer of 1973,

In Cyprus itself, we learn from Clifford Mapp (ORS32024)
that the beacon on 50-50MHz (ZC4VHF) operates 24h
a day beamed on ZS. Good reports have been received from
Cape Town. On 144MHz a permanent opening in the sum-
mer months gives RS59 communication at any time with
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Beirut and Jerusalem at 400km. Back in the UK this 6m
beacon has been logged S9 by G4BEG when “Six” was
open to the USA (W1 and W2 also heard).

Mounting the 2639: help offered

To the 23em man the 2C39A valveis a *goes-without-saying™.
Even on 70cm people are beginning to use it as after-burner
to an existing 432MHz sender to impart extra decibels at a
distance. Unhappily, a deterrent to its greater use is the
difficulty of obtaining the necessary contact fingering with
which to mount it.

Now comes a generous offer from G8FPT. Shortly he will
send off to Instrument Specialities in the USA for contact
fingering for the anode, grid, cathode and heater rings for
the 2C39A. He says:

*1 would be only too pleased to offer my services and
assistance to others requiring contact fingering for the
2C39A, and also the anode fingering for 4CX250B type valves
plus the straight type as used in the ARRL design of 2C39A
amplifier. | offer my assistance at no cost, but by ordering in
bulk the prices are very much reduced, and can be as low as
half price for quantities of 50 or more.”

All enquiries inelueling sae to A. Nehan, 53 Ingatestone Rd,
Woodford Green, Essex.

Where to look for slow-scan

The FMD note about the slow-scan tv activities of G3IWW
prompted G3ZJO to look for the 2m signal from Richard
Thurlow, and so another two-way sstv contact was made.
Both recognize the need for a spot frequency where other
slow-scanners can lie in wail, and they have settled on
145:468 MHz. [t is, as "ZJO says, “'related memory-wise to the
10m frequency of 28-680”. And G3YQC has asked BATC
to recommend to its members that they too use it.

5 2BAR
STV

Product of a slow-scan contact on 2m is this image of the

G2BAR test card photographed from the Robot monitor screen

at GAWW in Cambridgeshire 140 miles away, believed arecord

distance for an sstv contact on vhi. Exposure was 8s—and the

blank white triangle in the bottom right-hand corner occurred

because the Polaroid developing pack was pulled off too
quickly in the excitement of the occasion
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At G3ZJO there was no camera available, so tape record-
ings of sstv signals were put across to GIWW. Soon he will
have a tape to give his station details and “CQ SSTV™.
Already GIWW has madc half a dozen such tapes for slow-
scan enthusiasts.

In turn G3WW seeks the advice of the technical video
experts on the following:

His Robot camera is now equipped with means for with-
drawing the tube from the lens to reduce the normal mini-
mum focal length of 18in down to 1l-3cm, so that the
monitor screen can be filled with the image of something
as small as a postage stamp. He wishes to experiment with
a method of transmitting transparencies by projecting them
on to a screen and aiming the sstv camera at it. Coloured
pictures give illegible results. Black and white transparencies
are needed, but are hard to get. Can any member provide a
few on loan?

Tech Gorner

From G8DCA (Mike Telkman, of Hassocks, Sussex).

Last Easter attention was concentrated on building a single-
sideband transmitter for the 70cm band which, duly tamed
with the aid of a "scope, runs 20W p.e.p. The block diagram
shows the system used. All units were built on a single pc
board chassis except for the reference vfo. Drive from the
2/6 to the mixer is ample and screen volts on the driver may
be kept low. The main ht line is 220V except for 300V for
the 3/20 anode and 250V stabilized for the 3/20 screen.

B Ea

356-358
* 174 MHz2 M E
Reference Phasalock 3IN140 GANS BAKS 2[6
vFO loop |79 Butfer Driver Doubler Driver

4-5MHE 178-179 MHz

78MHZ SSB-—-‘-‘

PMHE 558

The use of a 3/10 in the sideband chain may
seem to be generous: at least it is inexpensive.
Stability of this 3-stage linear at 76MHz is
achieved by complete screening of the first stage
(3N140). R

The 2/6 mixer accepts 356-358MHz coupled into its grids
on quarter-wave lines and 76MHz into its cathode to
produce A3J on the ssb calling channel at the low end of
70cm. An attempt to inject the 356 MHz into the screen was
abortive.

From G3IPV (P. W. Haylett, Bacton-on-Sea, Norfolk)
Work has been proceeding for some time at G3IPV to
evolve a 2m front end of high selectivity peaked at the 100kHz
telegraphy segment. In (a) a block diagram is given. The
first two stages are diode decoupled and diode neutralized;
the third rf stage is a standard mosfet from Solid State
Modules Ltd, and the mixer a Burns converter without rf
stage.

Fig (b) shows the circuit of the first rf stage, input circuit
self-resonant and supply voltage slightly reduced. In the
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(a) 1L
TISBBA TISEBA MOSFET — e H Mixer
Grounded Grounded 1 Schotthy
source gate Zan barrier
High@ 5 diodes
Braok Y2n High:Q Break
——cutput
1
TIS88A Microwove Sp
1N23E 144 MHZ cvais cvars
+9v
-5000 220p
L=
Cv41s 18p
[
ngu!_; J——Output
144 TISBBA 44
MR MHZT Cvals  cvais
5p 50 2y
320 I 2200 220p
p S N
Lo

second stage (c) omission of the diode was found to degrade
the noise factor.

The high-Q breaks are 3in aluminium boxes, the first
being 17in long to give a quarter-wave configuration, the
second 34in long to be a half-wave at 2m. They are lightly
loaded with coupling loops only fin square.

Results have more than come up to expectations, and OZ
has been copied when 2m otherwise appeared to be flat.

Look, no valves

Starting this item with a “ORP Corner” headline in mind
to report the escalating activities of people building milliwatt
transistor transmitters, one was reminded upon receiving a
note from G3TPW that semiconductors do not necessarily
mean QRP. (Steve Webb, by the way, is back in Oldham
after four years in Cambridge.)

**My station is now all solid state running off’ 14V" says
"TPW. He has 40W output on 4m and no less than 120W
on 2m from a pair of 544BLYs. For 430MHz a pa stage
delivering 100W from a pair of CTC transistors with a 30W
driver is on the way.

Steve Webb has hopes of getting atop Winter Hill to try
and access GB3PL. Back at Cambridge he could do this with
the 30mW sender, but from Lancashire he fears the 120W
“machine” may be necessary—and that takes 15A at
13:8V!

A move of QTH for Bob McHenry (G3NSM) from Bel-
fast to Oxford. There, after a four years’ absence from the
air, he decided to try some unmarked transistors which had
been given to him to see if they would work at 144MHz,
They did. A page of 2m contacts on telegraphy was filled
with the help of the resultant one-watter. Best dx: PAOWLB.

Pocket size rigs are just the job for GBGQY of Ulverston
for his regular climbs on to the Cumbrian fells. Getting on
to the good sites is a sure guarantee of hearing QRP signals
at a great distance: the 400mW sender at GEEPA in Wolver-
hampton was RS55 and the 60mW at GBFOZ in Sutton
Coldfield produced a punchy S7. Both used 8-el Yagis.
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Being gathered together. .
On Monday evenings at 9pm
the White Horse Net meets on
144-41 MHz. On the first Tues-
day of each month it meets in
person at *The Angel”, Upper
Scudamore, Westbury, Wilts,
with an almost 100 per cent
turnout of local vht men. Film
shows and other activities to
promote interest in the metre
waves are planned. At the
October gathering a dozen full
calls, four BRS men (all study-
ing for the RAE) and one yl
were represented. When this
picture was taken they were
passing round the personal
transceiver of GSBMR (iop
left) and modified T28 receiver,
held by G3TYJ (centre).
Other vhf group meetings
of which we have information are:
West Midlands: 6 December at Meriden. Info from GRAHW.
Glamorgan VHF/UHF Group: 18 December, talk and de-
monstration, 3cm equipment, by GECKT. NCB Staff Mem-
bers’ Club, Tondu, near Bridgend. Details from GW3ZTH
(Kenfig Hill 740561).

Skedspot

Want Westmorland on 2m? Look for G4AUP between 15
December and 7 January when he will back home at 12
Ryley Field Road. Milnthorpe, on 145-4] ssb, Write to lan
Suart for sked, stating preferred times.

And Bristol on 70cm or 23em? The University Club
Station G8CXH is operational again from a radio room
100ft agl on top of the Physics Block. Sked-requests to
G3IWDG QTHR.

“*Where are the GMs 7" ask the Gs. Every night GM4-
BWT gives the answer. He is on 145-94 between 2000-2030-
gmt looking for cw contacts. Crank beams on to Edinburgh.

What they say

* . .cannot condone FMP comment aboutl pirates. ‘to
deter rather than detect’. They can and do cause a great deal
ol damage to the image of the amateur Iraternity. Only this
week a major rescue was launched ofl the west coast due
to an insistent ‘Mayday™ call from one of these louts. Far
from passively ignoring these people (FM D, September) the
amateur should do everything to locate and report their
anti-social and illegal activities"—G4AVT.

“The IARU must consider some action to try to restore
a bit of gentlemanly behaviour on 2m, otherwise I can see it
degenerating into 2 number of Im fixed channels at 25kHz
intervals . . . as for using 400W output on ssb, has the MPT
ever withdrawn an amateur licence or even warned a
licensee about using more power than is necessary?"'—
GIFPK.,

“I am interested in contacts with members of the IPA, the
International Police Association, a social organization to
assist in holiday travel, friendship and the like. It has
branches in most countries'—GM8BZX.

862

“I'm relieved to read (FMD, September) that at least
GSARM is not endeavouring to force the phone modes
down the cw men's throats. What a pity a lot more phone-
only men are not so minded . . . | for one am not trving to
force cw down the throats of the phone men, although there
are times when 1 am of the opinion that a gag would be far
more effective and beneficial!"—G3DAO.

“Crowds of 2m operators seem content to have loads of
QS0s with the new commercial ssb rigs. A design to trans-
verl these to 70em might be interesting”—G3Z0D.

Here and there

Leicester Show talk-in statistics: GB3ARE manned by
members of Leicester Radio Society talked-in 11 stations
on I'8MHz, 15 on 3:5MHz and 225 on the 2m band. Of the
latter, 33 were on ssb, 84 on a.m. and 108 on nbfm, these
including one walking mobile, who called for nav-aid when
he got off the train at London Rd station. Next year 2m
only? Hardly seems worth setting up talk-in stations on
other bands.

Listen out at lunchtimes on 70-26-—nearly always someone
there. At Stoke, GIHVI from his superb 700ft site often
links Midlanders to Lancastrians—but under weak signal
conditions be prepared to put that 4m sender on to Al.

Further 1o Al, Monday night is still telegraphy night on
2m...but where went the 100-plus telegraphists active
during the November key-contest? The day-afier-the-night-
before only a tenth of them made a Monday appearance.
Put it down to satietv. Put it down also (Monday, that is)
in your radio room diary. Constant CQ calls in various
beam directions from 2000gmt onwards should produce dx
vou hardly knew was there.

Did you think to get yourself two copies of the 1974 Callbook
while you were at the Leicester Show ? If vou do any portable
or mobile work it is valuable to be able to identify what you
are hearing, especially if you are in strange territory, and a
copy of The Callbook kept permanently in the car enhances
the enjoyment of operating
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It was cold on “‘them thar hllis“lm the members of the Wake-

field Radio Society when they put GIWWF/P, G3IWRS/P and

GACLI/P on 4-2-70 during VHF NFD. In this picture, taken

inside the GACLI/P tent, GBHTB looks on while G4CLI talks
into the 432-box

Last month’s advice to mark QSL cards clearly **. . . hits the
nail on the head' say Bert and Florrie Mathews, G6QM,
who are sub-managers for four callsign blocks. “Add letters
delta and oscar to the list of indecipherables—and persuade
members Lo print™, they add.

25 YEARS BACK

. the Society informed by the G.P.Q, thal a number of new bands would
be made available to U.K. amateurs as lrom January 1, 1949 . ., 144-145Mc/s,
1,215-1,300Mc/s, 5,650-5,850Mc/s, 10,000-10,500Mc/s. The band 58-5-60Mc/s
will contine to be assigned—probably until March 31st, 1849, On all of these
bands an input power of 25 watls will be permilted."

RSGB Bulletin December 1948.

Four Metres and Down
Certificates

J0MHz Transmitting Section

1 G3IEHY: 2 GIPJK; 2 GRAIH: 4 GIOHH; 5 GIKEU/P; 6 GINUE; 7 G3IUD: 8 GENB;
9 GBPD/A; 10 GSFK: 11 GINDF; 12 G3IMV; 13 GIJHXV/P; 14 G3SKR; 15 G30UF;
16 G3BNL; 17 G3PMJ; 18 GIFHG; 19 GCIDBM; 20 GITLA/P; 21 GIGHXV; 22 GSUM;
23 G30JE; 24 G3SEK; 25 GIRWMIP; 26 GIFDW/P; 27 GIPPG; 28 GIFIJ: 20 GAGGL;
30 G3RDQ; 31 GINJF/P; 32 GIRWM/P; 33 GINUE/P; 34 GIAZI; 35 GIPDW; 36
GIIHCG: 37 GALAS: 38 GIHRH; 30 GM2UU: 40 GI3PGG: 41 GIVPK: 42 G3RLE;
43 GAUFS; 44 ZB2VHF; 45 GIOUL: 46 GIUUT; 47 GSNU; 48 G30ZJ; 49 GIIHCG/P;
50 GIIPGG/P; 51 G3UBX; 52 GIVSA; 53 GINKL: 54 GITHO/P; 55 GIJHMIA: 56
GI3VJS/P; 57 GIEKP; 58 GIJHM; 59 GIVOF; 60 ZB2BO! 61 G3JHM/P; 62 GINNO;
63 G3WQP; 64 GIOXD/A; 65 GISWEL; 66 GIOHC; 67 G2WS5/P; 68 G3JEQ; 62 G3RZK;
70 GBLY; 71 GATDOH: 72 GIGZJ; 73 GIXLH/P; 74 GIHBG; 75 GIVNOQ: 76 GIVPFIP:
77 G2WS: T8 GaVJR; 79 GWJIOXD(P; 80 GSUM/P; 81 GM3IUAG; 82 GW3UCB/P;
83 GEUM (new QTH); 84 GIREP/M; 85 G3NKS/P; 86 EI2VBE/P; 87 G3VFD; 88 G3DOR;
88 G3REP; 90 GIWOS; 01 GWAABR/P; 92 GIKSU; 93 GSDF; 94 GIZYC; 95 GIJUN;
96 G4BEG; 97 GIGW) IVPS/P; 08 GIJFO; 00 GIZRH; 100 GIYSK; 101 G3WKH; 102
G3IYP; 103 GINYY/P.

TOMHz Senlor Transmitting Sectlion
1G3ISKR; 2 GIRWM|P; 3 GIFDW:4 GITCT: 5 GSNU, 6 GEHD; 7 GIOHH; » GIVSA.
9 GAVFD/P; 10 GIGM)IKSU/P; 11 GIJHM[A; 12 G3COJ; 13 GIRDO: 14 G5DF: 15
GIZRH.
TOMHzx Hecelving Section

1 BRS15744: » BRS15822; 3 BRS32038; « BR524450,

144MHz Transmitting Sectlon

1 GIHBW; 2 GIBLP; 3 GIMTI; 4 GSYV; § GIBNL, § GIMCS, 7 GILAR; 8 G3CO;
9 GIBA, 10 GWIMFY, 11 GIDFL; 12 GINAQ 13 GINNG, !4 G30JY 15 GIKPT:
16 G3JYP. 17 G3KMT: 18 GIOHD; 10 GIBBRIA ; 20 GIHRH 21 GMIEGW, 22 GI3OFT;
23 GI0BD/P; 24 GRHIF; 25 GIIDN: 20 GAVZ. 27 G2AXI; 28 GMYT; 29 GIUM, 30
G3EJO, 31 GIPBV. %2 GIFDG: 33 GIOSA; 34 G3JLA, 35 GCIFIC. 35 G'WOC;
37 GIMTIIM; 38 G30JY (new QTH) 39 GIJWQ; 40 GINOH, 1 G3IPSL 47 GILBA;
43 GIFUR: 44 G2BJY; 45 GIMAA; 46 GIAGN; 47 GIMDH/P: 48 GIGMY. 48 GIGGK;
50 GIMDH: 81 GINLR; 52 GMILDU; 53 G3CKO; 84 GSHZ, 85 GINNK 56 GSGN;
5716GSZT 58 GIPL 50 GIFIL 60 GISAR: 61 GINUE. 62 PAOEZ; 63 GIAHB 64 GIPTM;
85 G3LAS; 66 GIRMJ; 57 GECOX; 68 GIORL; 88 G2DHV/P; 10 GIFIJ. T1 GICXM;
72 G3HRH/P: T3 GIBDS; 7 GIFNM; 15 G3IMY: 78 GZBO: 77 GIKHA. 78 GIOHC:
79 GASHZ; 80 GAPKT; B1 GIUFA; 82 GIRST;: 83 GSNU, 84 GZBHN: 85 GIOZP;
86 GWIKYT; 87 GIICO 88 GIETH: B0 GIWS, 90 GINJF/P, 91 GWICBY, 92 GITLA/P;
93 GIJFO, M GITDR, 98 GSUM/P; 96 GM2UU; §7 GAUUT, 88 GIBNC, 9 G35ZX;:
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100 GIUKV; 101 GCI0BM; 102 GIFVC: 103 GIBJD; 104 GIPWJ; 105 G2ATM; 106
GIISX: 107 GIUSF;: 108 GIOUL; 109 GAUIK; 110 GIGZJ; 111 GIEJA; 112 GIJHM/A:
113 GBAAZ; 134 GIEHR; 115 GEATK; 116 GIWW; 117 GEAPZ; 118 GITR; 119 GIWZT;
120 G2WS/P: 121 GIEHM; 122 GIWSN; 123 G3RZK; 124 GIILO; 125 G3IRQ!; 126
G30XD/P: 127 GIWQG: 128 GSAPOIP; 129 GBBOX: 130 GSBJK: 131 GBLK; 132
GBAYN: 133 GISALP; 134 GEBHI; 135 GBATK (new QTH); 136 GIUQK; 137 GEBSH;
138 GEBWW; 130 GEAUN: 180 GSAEJ; 141 GIWDG; 142 GBBCP; 143 GBABA:
144 GIWUW: 145 GIYUA; 146 GEVN; 147 GEBCA; 148 GIOHC/P; 149 GSBEO; 150
GIWUW/P; 151 GSBOX/P; 152 GABPY; 153 GECMB/P; 154 G5UM (now QTH); 155
GBAEL! 156 GECKG: 157 GIHCW,; 158 GECJV: 150 GECKV: 160 GBCEZ; 161 GISFV/P;
162 GECEA P: 163 GSBEW: 164 GIOHC/M; 165 GECXM/A; 166 GECMU; 167 GIYRH;
168 GaYDY; 160 GEBKR; 170 GECVK; 171 GIPKV: 172 G&FI; 173 GBCUD: 114
GW30XD/P; 175 GW30XD/A; 176 GEDBB: 177 GECCE; 178 G3IENY: 179 G8BQH:
180 GEBUJ; 181 GBADP/A; 182 GBCVS; 183 GEBXX; 184 GSBGE; 185 GBCUT: 186
GBDLZ; 187 GEDBA-GIZNW; 188 GEDJF; 139 GBDLP; 190 GSBCI/P; 181 GW3UCB/P;
192 GEA PO: 193 GBDKV: 184 GECBZ; 195 GBBXJ; 196 GIDOR; 197 GECBU; 198 GEBKQ:
199 GEDMY ; 200 GEDJM; 201 GEBCL ;202 GACXV; 203 GIYED; 204 GEDJK; 205 GECRN;
206 GEBRT: 207 GEBRT/P; 208 GIEFX/P; 209 GCAYIZ; 210 GMEBZX; 211 GBBYV; 212
G3AWHK: 213 GMBBDX; 214 GBANQ: 215 GBCXQ; 216 GIVNQ: 217 GSEAV: 218
GBCKX; 219 GMBBKE: 220 GECJO; 221 GEDML; 222 GAD AW ; 223 GBDKF: 224 GBEGS;
225 GBCKV/P; 226 GIISX/M; 227 GSEBI; 228 GBENL: 220 GISRX: 230 GWEBAZU/P;
231 GBCEX; 232 GMBBRM|P; 233 GW4ABR|P; 234 GBEBV; 235 GEBDJ; 235 GBBXC/P;
237 GEBCO; 238 GBERW; 230 GIXEB; 240 GIBAYZ/P; 241 GECPG; 242 GINHE; 243
GADAO: 244 GAADE; 245 GRABP; 246 GEDWC; 247 EIZVBD/P; 248 GBEJH; 248
GBAWA,; 250 G3FRV; 251 GBEBJ; 252 GADDC/P; 253 GBEBF; 254 GAXFW; 255 GIWZT;
256 GBCFI/P; 257 GBENI; 258 GBAWV/P: 250 GBCOG; 260 GIBW: 261 GEDWT; 262
G3ZNZ; 263 GIUCS; 264 G4AVX/GBCXC; 265 GIPQF; 266 GEBPO; 267 GWBEQH; 268
GaxTQ; 260 GOFDE; 270 GACKY; 271 GBDTQ: 272 G3PFR: 273 GWAZSS/P; 274
G8DYC/P; 275 GAGBH: 276 GABPN: 277 GBERM; 278 GBCQW; 270 GAFFC; 280 G8FUI;
201 GM3EQJ; 282 GAXTT; 263 GIPJK; 284 GM3IJFG; 285 GMIZVB; 266 GEFNI; 287
GBFIH; 288 GBDHA; 200 GACDW; 200 GBFBL; 201 GIFYX; 202 GBFIY; 203 GBFDV;
204 GBAMU; 205 GIHBG: 290 GMIUAG: 207 GAYZU; 298 GBESY: 299 GBCLK: 300
G3IMYY; 301 GBFAG; 302 GHEOP; 300 GICMH/P; 304 GEFVZ; 305 GBOVS; 306
GHCDL/P; 307 GW3IZTH; 308 GEEZF; 300 GEFBF; 310 GBDKG; 311 GW3FEC/P; 312
GM30XX/P; 313 GM3OXX; 314 GWSFOL: 315 GBBXC: 316 GMACHR: 317 G/GW)BADP/]
P; 318 GWSEFKB; 310 GM3ZVL; 320 GBAOB/M; 321 GWADUP; 322 GEFRX/G4BSWY;
323 GWBBNJ/P; 324 GWACOP/P; 325 G4BBR; 326 GECIB|P; 327 GSAEQ; 328 GBAIH|
G3YNT; 329 GMABHA: 330 GWBERP/P: 331 GEDVD: 332 GISEK: 333 GEGPR; 334
GBEUI; 335 GWBEHK; 336 GBATY; 037 GABAU; 338 GATLV: 339 GBDXS; 340 GIGW)
AACG/P; 341 GWBACG; 342 GBFAL; 343 GWEBFQF: 344 GABBB; 345 GIFPK: 346
GBFEP; 347 GBGNE; 348 GWBFQF/P; 349 GEGMR: 350 G3ZOD;: 351 GEHAC: 352
GEFRA; 353 GEGAL/P; 354 GEGMU; 355 GAXDY; 356 GEGV A 357 GEFMHK; 358 GIYSK;
350 GISEWM; 360 FICF; 361 GBGLV; 362 GIXWZ; 363 GSFUI/P; 364 G2HDT; 385
GBFQE|P: 367 GANYY/P; 368 GINYY.

144MHz Senlor Tranamitting Section

1 G3CCH: 2 GIFAN; 3 GEMA; 4 GIBLP 8 G3CO; 8 G3BA; 7 G6NB: 8 GIEDD;
9 GIHRH; 10 GEGP; 11 GILAS; 12 GIIMV; 13 GIPTM; 14 GENU; 15 GAGN; 14 GIKHA;
17 GIAOS; 18 GIMRA; 19 GIBHW; 20 GWIMFY; 21 GIDAH: 22 GIJEQ: 23 GuRH:
24 GIMCS; 25 GIGIM; 26 GRPL; 27 GZNH; 28 GUSB; 20 GETA; 30 G2G2J; 31 G3C0J:
32 G3JYP: 33 GBBBB: 34 GIOZP; 35 GIHCW: 36 G3DY: 37 GIKEQ: 38 GIWSN: 39
GIFIJ; 40 GIDKF; 41 G3JXN; 42 GCZFZC; 43 GSENI; 44 GECUT; 45 G3NHE; 46 GIZYC;
47 G3EHM; 48 GSDF: 40 GWIZTH.

14MHz Recelving Sestlon

1 BRS22550; 2 BRS22322; 3 BRS15822; 4 BRS15744; 5 NL6ST; 6 BRS20108; 7 A3470;
8 AdD43: 9 BRS2168T; 10 A4BTI: 11 BRS23140: 12 BRSTI2I: 13 ASMIIP; 1. A3B4Z;
15 BRS24550: 16 BRS30352; 17 A5032: 18 A6812: 19 BRS31172: 20 BRS31468; 21 A75820;
22 ABG5T; 23 ATE8D; 24 BRSO3, 25 BRSI2751; 26 BRS33823,

144MHz Senior Recelving Section
1 BRS15744; 2 A5032,

432MHz Transmitting Section

1 GANNG; 2 GIKPT; 3 GILHA; 4 GIBNL; 5 GIMCS; 6 GRAAZ; 7 GRBABP; 8 GIAHBE;
9 GSUM: 10 GEACQ: 11 GWBACG: 12 GWEACG(P; 13 GEAHD; 14 GBAEJ; 15 GEAGG:
16 GBAGU/P; 17 GIPTM; 18 GBAAY/A; 19 GBAGQ/A; 20 GIHRH; 21 GEAJU; 22
GBARM: 23 GEADP/P; 24 GBAUE; 25 G6GN: 26 GBAQA: 27 GEAWO; 28 GEAXP;
20 GBAHE(P; 30 GBAOD: 31 GBAWW,; 32 GEAKT; 33 GBANS: 34 GRARD: 35 GHAIE:
36 GIPKT; 37 GBATK; 38 GBACP; 39 GBAQZ; 40 GOARC: 41 GBAVL; 42 GBART:
43 G5NU: 44 GIFIJ; 45 GIXEB; 46 GWBAHI; 47 GBAVX; 48 GEAKQ/P: 49 GEABB;
50 GBADC: 51 GSADC/P; 52 GBATL,; 51 GAUBX; 54 GBAZO; 55 G2WS; 56 GEALM;
57 GBAYN; 58 GABGQ; 50 GRAWS,; 60 GBAWS/P; 61 GBBYV; 62 GAUQK; 53 GBBAK;
64 GHBCA; 65 GEBIL: 60 GBAPZ; 87 GECKX; 68 GRAMU: 69 G3IEHM; 70 GEDLP;
71 GIRZG/P; 72 GAUM (new QTH); 73 G3OBDIP; T4 GC2FZC; 75 GEBQH; 76 GIPBY;
(old QTH); 77 GECKX/P; 78 GZWS,P; 70 GEAMU/P; 80 GIRZK; 81 GEBKR; B2 GEERW;
83 GRAAC/A; 84 GBCIT: 85 GRADPIA: 88 GIFRV: 87 GWBEOH: 88 GEFCK: 89 GBFUI;
90 GBDAW/G4BMM: 91 GBEOP; 92 GBAVC/G4AGE; 93 GSCUT, 84 GBAUM; 95,
GWIUCB/P; 96 GINHE; 67 GWSFQF/P; 08 G4BBB; 99 GEFMK,

432MHz Senlor Transmlitting Section
1GIMCS: 2 GBAKE: 3 GIKEQ; 4 G2XV: 5 GBAWS|P; 8 GBAUE; 7 GBACQ:8 GBATS
9 GABBE. 10 GICOJ; 11 GBARM; 12 GEBCA; 13 GIXEB; 14 GENU: 15 GIZYC; 16
GIDAH; 17 GSUM,

3IMHz Recelving Section
1BRS15744; 2 AS032: 3 AGE12

1,206MHz Transmitting Section
1 GIMCS: 2 G4BEL: 3 GIWDG/P.

Suprama Award
1GIMCS; 2 GSNU; 3GIZYC; 4 GIC0J; 5 GABEL.

Microwave Section: Jem
1 GWIRPE(P; 2 GIZGO/P; 3 GRAPP|P; 4 GIZKR|P; § GIWDG/P; 6 GIBNL/P; 7
GW3IEEZ/P: 8 GECVS|P;: 8 GEBAZU/P; 10 GWBCKT|P.
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THE MONTH ON THE AlR.....cwuuwnu.
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READERS who are having difficulty curing tvi in tele-
vision receivers which have been designed with complete
lack of consideration for possible interference problems will
share the writer's enthusiasm for a recent European Com-
mission draft directive which proposes that common inter-
ference standards should entirely replace national standards.
Manufacturers would be responsible for ensuring that their
receivers met these common standards, and all equipment
which conformed could move freely throughout the EEC.
The German Federal Republic is fortunate in already having
an enlightened administration which takes a fair interest in
the rights of the radio amateur as well as those of the elec-
tronics industry, and sets which do not meet reasonable
standards are not allowed into the country.

Your scribe would like to take this opportunity to thank all
those who have helped in the compilation of MOTA through-
out the past year, and to wish all readers a happy and pros-
perous Christmas and New Year. The RSGB would also like
10 express its gratitude to Dr G. Lange-Hesse, DJ2BC, of the
Lindau lonospheric Institute in Germany, for his kindness in
supplying the information which is used in compiling
Propagation Predictions, Finally, a very special thank you to
the editors of the various news sheets and magazines listed
at the end of MOTA each month—without their help the
writer's task would be impossible.

Apologies for an error in the frequency of the Cyprus
beacon station, 5B4CY, as given on page 766 of November
MOTA—this should have been 28,180kHz and not 28,120
kHz.

Top hand news

The October issue of the WIBB 160 Meter DX Bulletin
forecasts that the next two or three years will be excellent for
propagation on the If bands. The same publication lists
QSO0s by G3XVY with LU, ZP, CX, ZD9, ZX0VG, 5Z4KL
and EP during the summer transequatorial tests—the con-
tact with CX3BH is believed to be the first between the two
countries. A one-page 160m worldwide sunrise/sunset time-
table is available from Gordy Weightman, VE3XU, 3637
Victoria Ave, Regina, Sask, Canada, for 50c¢ (or four
IRCs); a special timetable for any particular area can be
obtained for $1 or eight 1rcs. Congratulations are extended
to Stew, WIBB,. on his recent marriage to his neighbour—
a lady who has allowed him to run aerials and radials
across her property for many years!

News from overseas

Norman Polan, 9H1BX, has written to express his apologies
1o those waiting for his QSL card for the delay in replying.
Unfortunately Norman's wife has been ill and they have
both been in the UK. They hope to be back in Malta at the
end of November and an immediate start will be made then.
Norman wishes to thank all who have sent kind letters which
have done a great deal to cheer up his wife.

*10 Knightlow Road, Birmingham B17 5QB
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Ed Hopper, W2GT, has kindly forwarded a cutting from
the Herald-News dated 22 October. This announces the
death of Paul Godley on 20 October at the age of 84. Godley
was a co-worker with Marconi, and was sent to Scotland in
1921 to make amateur transatlantic tests. As a result he was
the first recipient of a telegram sent across the Atlantic by
radio.

The 10th Australian Scout Jamboree will be held at Wood-
house, Victoria, between 28 December and 6 January, and
will be the meeting place for 10,000 scouts. During this time
a special station—VKSBP—uwill be on the air from 0230
30 December to 1030 5 January, 24 hours daily, Frequencies
will be: 1,819, 3.625, 7.050, 14,190, 21,190 and 28,190k Hz.
They will have three transmitters, two of which will be on the
air simultancously on different bands. Aerials will include
quads, dipoles, and a long wire for 1-8 to 28MHz.

DX news

SY5MA has been reported on 14,010 and 21,010kHz, and on
TMHz cw on a number of occasions. It seems that he is living
at Ouranoupolis in Greece but is able to visit Mt Athos
fairly easily. It is not clear whether he has already operated
from there. He will have ssb equipment soon and hopes to
put Mt Athos on the air quite frequently.

JA3IGZN now acts as QSL manager for the following
stations: JDIACH, JDIACK, JIDIACM, IDIAFE, IDIAFF
JDIAHN, JDIAIV, JDIARR and JA3LWA/IDI. All these
operated from Ogasawara Is, but in addition he can supply
cards for contacts with JDIAJA, who was on Minami
Torishima Is.

ZD9BM closed down on 9 October and has been replaced
by Ian Anderson, ex-VP8GZ. Tan's call is ZD9BT. ZD8JID
is Gerard, formerly of FB8XX, and is asking for QSLs via
his home call (F2ID). FRTAX is Pierre, formerly SRBAG and
FMOXF. 3V8DM believes that it may be a long time before
there is any more activity from Tunisia when he leaves to
become VEG6AIF once more. He is said to be fairly active
between 1900 and 2100 on 14,180kHz.

VE3GCO is currently acting as QSL manager for
VP2DAE, VP2LC/P, VP2ZMAC, VP2ZMF, VYP25M, 8P6CE
and 9Y4VE.

ZF1JA’s call has been pirated on cw but during the period
27 to 30 September 1973 some genuine cw operation took
place while Richard Limebear was visiting and before he
received his own ZFIWL call.

The British Commonwealth Net now meets on 14,170kHz
at 1430 on Mondays, Wednesdays and Fridays. The Afri-
kaner Net meets at 1900 daily on 21,355kHz.

Interesting rumours appearing in Wesr Coast DX Bulletin
include news that the Irag government has signed a contract
with a USA firm for construction of oil exporting facilities in
the Arabian Gulf. It is also mentioned that Burma has
started to ease in its aloof attitude to the outside world and
has invited bids from foreign countries to explore for oil.
In both these instances such actions could be a prelude to
amateur activity. There is apparently some activity from
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Paul Caboche, 3B8AD, was the first amateur to come on the air from Chagos way back in 1936. His original equipment (left)

consisted of a TPTG transmitter running off a 110V battery with the mains connected in series at night time! The receiver was

a Philips 1-V-2. Paul, who is an electrical engineer, now has a KW2000A (right) plus linear with 12AVQ, G5RV and TA33Jr
aerials, and puts out a good signal from Mauritius

another country where amateur radio stations have been very
scarce for the past few years—DK3IHA /601 has been worked
on 14 and 21MHz and says that he is in Mogadishu,
Somalia.

QSLs for contacts with KSLTH and KH6HDB from Kure
Is are being sent out by WA3HUP, and KH6BZF says that
all QSLs that were able to be matched with the available
logs from the KH6EDY Kure operation of a year ago have
been sent out. Unfortunately up to 30 pages of the logs have
been mislaid and QSLs obviously cannot be sent out for the
contacts recorded on them.

Dxpeditions

Mention of a visit by WBSBID to Bouvet Is is still being
made and he is said to have been heard talking to ZS2MI
about the possibility of such a trip in February 1974.

“DX News Sheet”

A moslt suilable Christmas gift for anyone interested in dx
is DX News Sheer. This is a single sheet news bulletin pub-
lished weekly by Geoff Watts, 62 Belmore Rd, Norwich,
NOR 72T, from whom full details may be obtained.

Northern Ireland activity periods

The City of Belfast YMCA Radio Club is organizing two
periods during which there will be special activity on all
bands 1-8 to 28MHz on cw and ssb by Gl stations. GI6YM
(QTHR) offers to try to meet schedule requirements if an
sae is supplied. The periods of special activity will be the
weekends of 12-13 and 19-20 January 1974,

Contests

The ARRL 10 Metre Contest

1200 15 December to 2359 16 December.

Stations may be worked once on ¢w and once on phone.
USA and Canadian amateurs will transmit signal report and
state or province, others will give report and serial QSO
number starting from 001, Stations which are not land based
transmit their ITU region number. Cross-mode contacts
will not count but contacts via Oscar 6 will, and all cw con-
tacts must take place below 28,500kHz (except for those via
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Oscar 6). Two points are scored for each contact, and four if
made with a novice station. The multiplier consists of the
number of different states, Canadian call areas (VEI-VES,
VO), ITU regions (as sent by non-land based stations), and
DXCC countries contacted. A state or province may not be
counted again as a country. All entries must be postmarked
before 21 January 1974 and sent to ARRL, 225 Main St,
Newington, Conn, 06111, USA. A limited supply of sum-
mary and log sheets should be available from G2BVN (sae,
please).

The Hungarian Contest

0000 to 2400 23 December

All bands, phone and ew. Exchange RS/T plus ITU zone
number. Contacts between stations on the same continent
count one point, on different continents three points. Those
with HA/HGS count four points, and with HAS five points.
The multiplier is the number of different ITU zones contacted.
A summary sheet and signed declaration should be sent with
logs to: BRAL Contest Committee, PO Box 2, Budapest
134, Hungary, before 15 January.

The recent AGCW/DL Summer QRP Contest showed an
increase of 60 per cent in entries compared with the winter
contest held in January, logs being received (rom 10 Euro-
pean countries and three USA call areas. Overall winner
was OH2BOR with 11,571 points, Leading G entries were
G8PG (l1th), G3IDNF (19th—a fine effort with 2W on
14MHz only), and G4BVS (21st). The next contest will be
held on 12 and 13 January 1974, and the rules will be pub-
lished in December MOTA. They have been revised (o
include a section for QRO stations to compete in working
QRP stations. G8PG has been appointed UK contest
manager and will handle all UK logs in future. The success
of the summer contest is further proof of the current boom
in low power working on both sides of the Atlantic.

TOPS CW Club Contest

1800 8 December to 1800 9 December.

3-5—3:6MHz cw only. Call *CQ TAC"” or “CQ QMF".
Contacts with own country count one point, with other
stations in same continent two points, and with other
continents three points. Each call area in W/K, VE/VO. U
and VK counts as a country. Total score is total points
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multiplied by the number of prefixes (as per the WPX)
contacted. Entries (which may be single- or multi-operator)
should be posted before 16 January 1974 to P. Lumb,
G3IRM, 22 Hervey Rd, Bury St Edmunds, Suffolk, England,
IP33 2DW. The 1972 event attracted 219 entries, only 14 of
which came from the UK! Overall winner was OHILX
(102912 points); top UK station (single-operator) was
G3ESF (24,198 points) with G3PHW (14,219), GM3PIP
(13,716) and G3XTT (11,172) following.

Due to the kindness of WAIPID, results of the 1973 ARRL
DX Contests have been received and are as follows:

Phone Section

G2QT 476,952 points G3YTU 3,564 points
GW3INVW 390,133 " G4ANT
{Multi-op) 1,821,232 "
G2FNK 108,204 " G3UBR
(Multi-op) 1,177,344 "
G3YBH 53,694 " G4ALE
(Multi-op) 410,880 .
GM5AXO0 20,808 " M3ZRC
(Multi-op) 24,960 e
GSAWX 8,748 " GW3UCB
(Multi-op) “
CW Section
G3IKMO 1,174,428 points G2AJB 27,900 points
G3IMXdJ 1,058,688 W GC5BAU/P 20,868 m
G20T 639,366 " G3KSH 11,664 "
GW3Jl 535,068 " G3YBH 5,904 "
GW3sSYL 369,438 " G3CWL 4,599 "
GM6RV 180,810 " G4ALE
G3APN 158,598 |, (Multi-op) 283,147
G2RO 127,018 " G3TBK
{Multi-op) 467,901 "
G3VDW 100,584 " G4BTY
{Multi-op) 370,722 "
GM5A X0 54,441 " GW3UcCB
(Multi-op) 225,000

Congratulations to the certificate winners (listed in bo]d
type). The Braaten Trophy (for top G) is won by G3IKMO,
and the Milne Trophy (for leading non-G UK station) by
GW3JI. G4ANT was leading European multi-operator
single-transmitter entry.

Note that in the forthcoming CQ WW DX Contest (CW)
a new award—the G2LB Memorial Trophy—will be given
to the participant with the highest score in Europe on 14MHz.
G2LB held the record 14MHz score for Europe for many
years,

Awards

The Ten American Districts Award

This is available to all licensed amateurs and requires proof
of cantact with stations in all 10 USA call areas (1 to 0).
Cross-band and cross-mode contacts are accepted and there
are no band/mode endorsements. Applicants should send
QSLs (which should show “bureau marking of postmark, or
it must be accompanied by its original mailing envelope™)
plus S1 or eight 1rRecs to Lockheed ARC, 2814 Empire
Avenue, Burbank, Cal, 91504, USA.

The Worked All Zones Certificate (WAZ)

Available to all licensed amateurs who have proof of contact
with all 40 of the world zones as defined by CQ magazine.
Contacts must have been made since 16 November 1945,
and the award is issued for all-cw, all-phone, two-way ssb,
and mixed modes. A zone map and application form may be
obtained from G3FKM (sae, please) to whom completed
forms and QSLs should be sent by UK amateurs for check-
ing. Certified applications should be sent (accompanied by
$1 or eight rcs) to DX Editor, Postbox 205, Winter Haven,
Fla, 33880, USA.
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QTH Corner

APZKS via SMICNS, PO Box 336, 62103 Visby 3, Sweden.

FGTAK/FST via FGAEVY, P, Luizard, Hotel Digue, 50 Mont St Michel, France.

FGOAFA/FST J. lrwin, 578 Morris Av, Apt A-6, Elizaboth, NJ, 07208, USA.

FRTAX P. Guannel. BP 109, 97420 Le Porl, Reunion Is.

IHSAA via IBAA, Dr R. Pentimalli, 28 Via Firenze, 83100 Regoio Calabria,
Italy.

KAIBL via KOSVW, 1100 14th Sl. Bellndor!, lowa, 52722, USA.

KZ5PW via WABAHF, 17484 Via Alamitos, San Lorenzo, Cal, 94580, USA.

oxXivy Rinn Hoftman, 3961 Umanak, Greenland,

PJADX/PJT via K2FJ, K. R. Palmer, RFD 3-Williston Rd, E Aurora, NY, 14052,
usa,

PJSAVN PACGAVN, A. Verroen, Burg van Houlplein 33, Viymen 4032,
Netharlands.

PJSGIW via K4CDZ, F. Ashworth, RFD-2-Box 353, Lewisville, NC, 27023,
usa.

SY5MA via W4KA, L. Haijsman, 1044 SE 43rd St, Cape Coral, Fla, 33904,
usa.

TRESS via DJ510, Max Haas, Nailaer Sir 106, 8671 Lichtenberg/Oblr,
Germany

TY3ABB TU28B, Felix Vieira, BP 208, Abidlan, Ivory Coast,

VPISYL R. Burt, 6353 Kingston Ct, New Orleans, La, 70114, USA.

VP2sU A, Samuel, PO Box 142, Kingstown, St Vincenl.

VP2sv J. Caldwell, Palm island, St Vincenl.

VPZVAN via K2FJ (see PJBDX/PJT).

VRIPC via WABKQB, G. H. Gabriel, 5917 Cobblestonc Ct, El Sob
Cal, 94803, USA.

VS9FBS vla G3LQP, 56 Combe Rd, Tilehurst, Reading, Berks,

VKIMC via KBZDL, Box 1351, Torrance, Cal, 90505, USA,

VPIMDX via WEPRO, 15 Willow Rd, Hampton, Va, 23364, USA.

VPZMYA via WSMYA, 1505 Cedar Ridge Terrace, Euless, Texas, 76036,
UsaA,

WEB4BUQ/BR1  via WAGMWG, 4040 Via Opala, Palos Verd Est, Cal, 90278, USA.

WELUV/KBS via WELUYV, 424 NE St, Lompoc, Cal, 83436, USA.

WASVKJ/OHO via W3HNK, Box 14, Norwood, Pa, 12074, USA.

ZD3Z via OH2NB, Lansipeilontie 12, SF-00390 Helsinkl 39, Finland,

ZDBJD via F2dD, 17 Rue Couture, 58 La Machine, France.

4CsA A via W2GHHK, PO Box 7388, Newark, NJ, 07107, USA,

BYSMA via K4KA, Box 4025, Falls Church, Va, 22044, USA,

TPBAM via G3SGK, Angling Spring Farm, Greal Missenden, Bucks,

RSGB QSL Bureau, G2ZMI, Bromley, Kent, BR2 TNH.

The Worked All Zones Certificate (Single band)

This version of the WAZ was introduced in 1973 and all con-
tacts must have been made since 31 December 1972. Applica-
tions should be made as for the ordinary award but QSLs
must clearly indicate on which band the contacts were made.
Applications must be for all phone or all cw.

The Ockenden Award

G2FUX advises that due to loss of most of the interest in
this certificate it will be discontinued after 31 December
1973, Certificates will be issued to all those with applications
in the pipe-line. Ockenden are most grateful for the support
which has been given over the years, and it is pleasing to note
that over £100 has been collected.
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The Curacao Certificate

This is normally issued for contacting three PJ2 stations
and costs 10 kcs. However, the award will be issued free
of charge to those who contact three of the stations using
the special PJI prefix during the month of December 1973.
Applications, including QSO details, should be posted by
airmail to reach VERONA, PO Box 383, Curacao, Nether-
lands Antilles, before 1 February 1974,

Odds and ends

The latest developments involving G3EPU, the pirating of
whose call was mentioned in July MOTA, resulted in his
callsign being omitted from the latest issue of the Amarenr
Racio Callbvok. This was due to an error at the MPT and
Ken wishes it to be known that he is still fully paid up and
licensed, and that he is mor a pirate! His full QTH is 32
Strathearn Rd, Wimbledon Park, London SW19 7LH, and
his telephone number is 01 946 1390.

Brian King, G3SGK. now has the callsign 7PSAM, and
says that he is at present using an FTI10l transceiver and
GSRV aerial. He is active mostly on 14 and 2IMHz from
1500 to 1600 (weekdays) and 1300 to 1600 at weekends.
Hospital work means that he may have to QRT suddenly on
occasion, and also that he finds difficulty in trying to keep
schedules. QSLs should go to the burcau under Brian's
G3SGK call, or to the address in QTH Corner.

Allan Papworth, G3IWUW etc, was in India in early
November and hoping to obtain a VU licence for use during
a short stay.

Band reports

G3RFG and others have drawn attention to the apparent
27-day cycle in periods of good propagation, and the Former
also points out the moon travels around the earth in 27 days
7 hours and 43 minutes. A rough check which he carried out
seemed to show that the best conditions were during the
five days after a new moon—further study seems to be in-
dicated.

The CQ WW DX Contest (phone) seems to have coincided
with excellent conditions, even on 28MHz, and GW6oUW
is reported to have worked all W districts during the event.
One wonders whether there would have been any activity
on the band had there bzen no contest taking place.

Very many thanks to the following lor supplying informa-
tion from which this section was compiled: G230Z, G2COT,
G2HKU, GIDO, G3IHB, G4RZ, G5JL, G6GH, GEMY,
G3IAAE, GIGVY, GILPS, GINKQ, G30RP, G3IRFG,
GIXYP, G3ZDF., G3ZUJ. GCICHY, GW4BLE, BRS
17567, BRS17991, BRS31301, A8298, A8306 and A8312.

Stations printed in italics were using cw, the rest ssh.

1-8MHz 0000 W/IAXA. 0100 WIBB, W2DEO. 2300
KV4FZ,

3-5MHz. 0000 WASVKJ/OHO. 0500 DLIRK/ HEO,
VP2MDX. 0600 ZM3IFZ, 0700 KZ5Ci), ZL4s HI, LT, NH.
2200 UADAG, UD6DFF, XNV5AC.

TMHz. 0000 EP2TW, SU7BB. 0100 CR4BS, 9Y4T. 0300
CH AWM (Canada), CMS8JH, CNSCF, CR71Z, VP2s MAN,
MDX, 4KI1F, 8P6EU. 0400 KGH4AA, GIMZVIVPYI. 0500
KZ5PW, PYs, ZLs. 0600 CT2AK, HC2VL, HRIRF, KS6DH,
YNOMQ, ZK23D, SWIAU, 9HIHE. 0700 EASEW,
OJOAM, TI2ZCF, VKTAZ, ZLs. 0800 Y114 D. 0900 HRIRF.
1600 UISLAG. 1800 O DSLX. 2000 CR41BS, CR7IC, JAGYB,
MP4BIS, VK(CT, VQ9s D, GP, 4STAB. 2200 CNSHD.
2300 XV5AC.
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Dick Allisette, GC4CHY, has been on the air since 14 July and
expects to be active during the Christmas vacation from his
home in Guernsey

14dMHz. 0700 AX0CC. KAIBL, VK9FV, ZD3Z. 0800
KLIMF, VASCD, VK9FH (New Britain), VK9s FV, LN,
ID2EK. 0900 A35SFX. FKSBV., JAs, KX6BU, VK9RH
(Norfolk Is), ZLs. 1000 KV4IG, VP2ZMDX. 1100 FK&s BU,
BV. VKK, VP2M. 1400 KL7MF, ZC4ASG. 1500 VSIMB,
W6/W7, XVSAC. 1600 VKOXI, VQUR/F, ZS2MI. 1700
CR3IWB, WB6GPT/VQ9 (Chagos). VS9FBS, XTZAA. 1800
FGOAFA/FS7, KH6BB, VSIMS, 9M2CX 9XSNA. 1900
FP8BR., VP2EN. ZD7s FT. SD, 4KID. 4WIBC. 2000
FOZZ/FS?, TU4AG. VP2s AZA, MIK, 8P6EX, 9Z4L0
(=9Y4). 2100 PYOAO, VPSMS. DL2GG/YV5, ZDSRW.
2200 FLSBH, JAs, KMG6BI, VPISYL, VP2ZVBU, ZD3IM.
2300 CRSA), HCIHFM, HKOBKX. MP4BJS. VK6WC.

2IMHz, 0800 KC4USP, SYSMA, SN2ZABG. 0900
KGOSW, VK9s, EM, MC, XV5AC, ZLs. 1000 DLIRK/H BO,
VS6AW, SB4ES, 9K212C. 1100 KA6BQ, KGOHJAR, VKIMC
(Papua), 4L6A. 1200 AP2ZR. CR5AJ. FBSXA, YBIBC,
ZDTFT, SXSNK. 1300 HCSGL, SQ5Z (=SP). 1400 FR7AG,
VQIBP/F, XW8BP. aY5MA. 1500 FLSBH, FR7AX,
TN8BI, V()9s GP, ML, 3EIKC (=HPIKC). 1600 VP2Ms,
Wos. IVEDM, 4WIBC, ST5FP. 1700 VQOHCS (Astove 1s).
1800 HCRGI, ZFIGW/VPT, VPEKF, W7SFA, 4K1D. 1900
KSQHS/CE3, FGOZZ. XEIIL.

28MHz. Reported open into Europe after 2400 on 22
October. 0800 A2CCY. XV3SAC., XWSAL, YBOABB,
OM2C), 0900 UAY9s, VEKo6s, 1000 Ads, Abs, JYOUMN,
VKSOM, ZD3Z. 1100 FR7AX, PYs, ZSs, IBEMS, 9J2s,
1200 FG7XT, TRSDG, VU2ZDK, WI1.23s, ZD7FF. 1300
CPIEU, CT2GB, FYTAL, VP2s, ZFIGW/VPT7, W1,2.3.4.8,
9s, ZSs. 1400 CR6s, CXSBE, FGOAFA/FST, PISDX/PIT,
PZIAC. VPISY, 9Y4DWS. 1500 A2CIP, CR5AJ, FRTAH,
ElLs, ET3USE, PJOGIW, TU2EF, 4CY9AA (Mexico), 4W1BC,
9Z41L.0. 1600 CE3PY, CR7s. EAYEL. TJIEJ, VP2ZVBU,
VPEKF, YNIDS, ZSs. 1700 CESAG, CR4BS, 5B4AP,
QLLJT. 1800 HKOBKX, LUs, PYs, WOJFE/VQY (Chagos).
1900 CE4K U, ZPSHZ.

Very many thanks to all correspondents and especially to
the following for items obtained from their publications:
Long Skip (Nick Sawchuk), the West Coast DX Bulletin
(WABAU D), DX press (PAVINA/PAOTO), DX News Sheet
(Geoff Warts), the 29 DX Club Newsletter (George Allen),
World Radio News, and the DXers Magazine (W4BPD).

Please send all items for January issue to rcach G3FKM
no later than 28 November, and for February issue by 9
January.
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Propagation Predictions

Conditions will become worse in December compared to the two
previous months. Short days mean shorter hours of communication
on the hf bands and the {2 MUFs are lower than in October and
November.

28MHz will be open very rarely for dx traffic, and short skip
conditions will also be rare on this band compared to the summer
months. Only South and Central America, Africa and south and
south-east Asia will be heard with certainty on 21MHz, but early
sunset will mean the clesing of dx around 1700gmt,

In contrast to 21MHz, 14 MHz will be open for traffic with all con-
tinents, but dx traffic will cease after 1930gmt. The best chance for
WAC on this band will be between 0700 and 1200gmt. Seasonal con-
ditions favour dx via the indirect path on 14MHz, and communication
with South America and east Asia should be possible before noon.
On favourable days traffic with Hawail should be possible via the
indirect path between 1600 and 1700gmt.

As 14MHz closes so early, TMHz will become more important for
dx traffic. Basically, dx is possible on 7 and 3-5MHz when mostofthe
path lies in darkness. This is even more Important for 3:5MHz than
7MHz: QRM permitting, it should be possible to reach eastern North
America from about 2000gmt, South America from 2100gmt and
Japan from about 1330gmt on 7MHz. During the latter part of the
night, traffic with North America will be interrupted now and again
as frequencies drop too low, the same might occur now and again
in traffic with Japan after 1900gmt,

Local traffic will be interrupted by the dead zone on 3:5MHz dur-
ing the second half of the night.

The provisional sunspot number for October 1973 from the Swiss
Federal Observatory was 33'0. Solar activity was concentrated at the
beginning and end of this month with several days in the middle of
Octaber showing a total absence of solar activity, The predicted
smoothed sunspot numbers for February, March and April 1974 are
26, 25 and 24 respectively.
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The Leicester
Exhibition

For the second consecutive year the Granby Halls, Leicester,
were the scene of the Midland Amateur Radio and Elec-
tronics Exhibition organised by the Amateur Radio Retailers
Association. The majority of the exhibitors were names
familiar to the readers of Radio Communication.

The emphasis seemed to be on commercial equipment
and lew stands had any appreciable quantity of kits or
components. There were exceptions and in the Heathkit
range there are several new models including the HW-202
for 14dMHz fm, which is currently under review by the
Society.

Surplus mobile system radiotelephone equipment, both
as complete units and as modules and components, was in
evidence on a number of stands. In contrast, Burns Elec-
tronics displayed examples of their new communications
modules (available as kits) and a great variety ol components.
Considerable interest was shown in the Scopex 4D-10 dual-
trace solid-state oscilloscope with a bandwidth of dc¢ to
10MHz. At a price in the region of £90 this appears to be
bringing current production test equipment within the reach
of the radio amateur. A unit such as this would be an asset
to any club workshop. It is hoped to review this scope in
Radio Communication in the near [uture.

A stand almost entirely devoted to new components was
that of J. Birkett of Lincoln, and judging by the bulging
pockets of the visitors the acquisition rate was high.

The RSGHB stand, transported, assembled and manned
by a team comprisine GIMVV, G3ICI, G3GIW, G3VPK,
GBAXA and GSGDBM. together with other transitory
helpers, conducted a brisk business in publications, parti-
cularly the new 1974 RSGEB Amatewr Radio Callhook. Pre-
publication copies of the new Teleprinter Handbook were on
view and a number of orders were taken, including one of
500 copies from Ham Radio Magazine. Many new members
were enrolled, subscriptions taken and a variety of queries
dealt with. This was the first appearance of the Society at
the Leicester Exhibition and, in the opinion of those present,
the expenditure and effort was well worthwhile, The only
grumbles aired were those heard after a long day on the
concrete Moor of the Granby Halls, which seemed to have
an unyielding quality.

Overseas visitors to the show were Ham Radio Magazine
and Venus Scientific Inc. Skip Tenney, who came over from
the USA specially for the exhibition, was on hand to accept
new subscriptions, deal with queries (mostly resulting from
postal delays), and to sell Ham Radie Magazine casibinders
and the new Ham Radio Notebook. Venus Scientific displayed
their $S2 Slo-Scan Monitor and accessories. Slow scun is a
growing interest within amateur radio and the $S2 monitor
incorporates several new features in a compactly styled
presentation. It is anticipated that the Venus equipment will
be available in Europe in the near future.

Attendance at the exhibition was said 1o have been about
5,500 persons, with more than half of this number passing
through the turnstiles on the Saturday. At the time of
writing there is no information on the possibility of a similar
event in 1974 but it would be a pity if the exhibition cannot
be a permanent feature of the amateur radio calendar,

G2BVN
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Radio amateurs as pioneers
of progress in radio
technology

Address delivered by Mr M. Mili, Secretary-General of the
International Telecommunication Union on 10 June 1973,
during a mecting of the International Amatewr Radio Club,

“Thanks to radio amateurs, transatlantic hf communication
will celebrate its first 50th anniversary this year. It was in
the winter of 1921-22 that radio amateurs in the USA
organized a series of transatlantic communication tests.
They sent an experienced radio amateur, Paul Godley,
with the most up-to-date receiving equipment of the time
and with an aerial designed by another radio amateur, H.
Beverage, to Ardrossan Moor in Scotland, where he was
able to receive several amateur stations in the USA,

“Al that time, the wavelength used corresponded to a
very simple allocation table prepared by a preliminary
conference in Washington:

Wavelengths above 6,000m —transoceanic communication
Wavelengths between 3,300

and 6,000m —continental communication
Wavelengths between 2,650

and 3,300m —ships
Wavelengths between 2,050

and 2,650m —government broadcasting

Wavelength of 1,550m —acronautical service
Wavelengths between 275

and 285m —police
Wavelengths below 275m  —radio amateurs

“It will be seen that the enormous part of the spectrum
below 275m was simply “given' to the radio amateurs, as
the professionals of the time were convinced that those
waves were ‘no use’ and certainly could not be used for long
distance communication.

“Nevertheless, the radio amateurs organized a new series
of tests in the winter of 1923-4. On the memorable night of
28 November 1923 (27 November in the USA), the French
radio amateur Leon Deloy, 8AB, of Nice was able to
communicate on 110m with Fred Schnell, IMO, a radio
amateur in the USA. That was the beginning of the epic
era of radio amateur communication.

“During a series of propagation tests between 22 Decem-
ber 1923 and 10 January 1924, 96 amateurs in the USA
heard 20 in the UK, 14 in France and 6 in the Netherlands.
In 1924, the same Leon Deloy succeeded in getting into
touch with the antipodes on 91m and communicated with
the New Zealander Smith, who used a wavelength of 86m.

“That was also the beginning of the era of long-distance
continental communications—more difficult than trans-
oceanic communication—with a link established by Fedor
Lbov, RIFL, between Nijni-Novgorod (now Gorki) and
a station in what was formerly Mesopotamia. Three decades
later, radio amateurs throughout the world performed a
similar exploit by listening to the first signals of the Soviet
Sputnik launched on 4 October 1957 and making the first
observations on space to earth propagation.

“At the present time, some 500,000 radio amateurs keep
voluntary watch all over the world, prepared at all times
to lend their services to science and humanity. Let us take
one of the most recent examples of this activity, which
also concerns the IARC. Exceptional solar events took
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place carly in August 1972 and the International Union of
Radio Science (URSI) declared the period between 26 July
and 14 August 1972 to be a ‘Retrospective World Interval’,

“The International Amateur Radio Club took that
opportunity to invite radio amateurs throughout the world
to send it their observations, in connection with its con-
tribution to the Propagation Research Competition. (CPR)
The response was most encouraging: over 200 radio
amateurs in 23 countries have so far sent over 5,000
observations, and this number continues to increase.
During this meeting, IARC officials will announce the
provisional results of the competition and will draw con-
clusions from the experiment.

*I wish to take this opportunity of congratulating all the
participants in the competition and wishing them further
success in an activity which has undeniably rendered ser-
vices both to scientific progress and to humanity.”

RAYNET

by S. W. LAW, G3PAZ*

The meeting of the Raynet Committee on 3 November was a little
too close to our press deadline for a full report o be presented in
this issue. However, it may be said that there was much ground to be
covered in the few hours available and thal Exercise Diamond
reporls were nol the least of the matters to be covered, apart from
other exercise reports from several of our very active groups.
Correspondence from many quarters also has to be carefully
considered and can often result in considerable debate if cogent
points arise therefrom.

One main point stands out above all others: this jubilee year of
1973 has obviously had a particular significance attached to the
two final digits! A very good year indeed, and as we approach the
festive season the committee would like to convey to all our
members its thanks for their support coupled with the traditional
good wishes for a peaceful and happy Christmas uninterrupted by
any call-outs. Our regards and good wishes are also extended to
those of the user services who have so ably and willingly worked
with us in liaison for the common good.

A look to the future
We have mentioned before that 1974 heralds the 21st birthday of
the radio amateur(s') emergency network, originally conceived in
1953 due to the efforts of the RSGB and now generally known by the
euphonym "Raynet" (our apologies to the purists whe would
rather we had used "raenet"”; we think the deviation from exactitude
conveys a little more punch and is of greater appeal to user services
and the public alike), The avoidance of the transmission of the
Initials RAEN over the air has been explained belore; for the
benefit of new readers any four-letter combination such as this
may form the type of callsign used in marilime operation and
therefore is not permissible for use on the amateur frequencies.
The Raynet Committee is considering the possibility of some
special event to mark our 1974 “coming of age" and suggestions
from members are welcome, Possibly those members of the
original committee who are still with us might have some ideas on
the matter ? We should be glad to honour our progenitors in some
way by proving our continuing efforts to uphold the groundwork
and concept laid down by these dedicated workers.

Dated ?

We have noted that a certain publication for the amateur operator
unfortunately contains some rather misleading Information about
Raynet frequencies in its 11th edition. This will be brought to the
notice of the compilers in due course and we trust will be rectified
in future editions.

* 130 Alexandra Road. Croydon, Surrey, CRU 6EW
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VHF NFD, 1973
RESULTS

Despite a wide belt of inclement weather which swept across the
country from the south-west, VHF NFD once again attracted more
interest than any other event in the Sociely's contest calendar.
The total number of groups taking part was not significantly lower
than last year's record figure, although from the evidence provided
by the 427 cover sheets it seems likely that the average number of
operators per group was, in fact, slightly less than in 1972.

Different operational procedures, equipments and regularly
occurring callsigns characterize the individual amateur bands to
give each its own particular atmosphere. VHF National Field Days
have, in the pasl, influenced these characteristics very little, and
each section of the event has faithfully reflected the current trends
and facets of their respective frequencies. VHF NFD 1973 followed
this general pattern, at least so far as 70MHz, 432MHz and 1,296MHz
were concerned, but on 144MHz the recent explosion in the number
of stations with ssb transceivers has been so dramatic that operat-
ing on these frequencies in a major event has been revolutionized
in less than 12 months.

Although approximately three-quarters of the groups taking
part in this year's contest possessed lacilities for sideband in one
form or another, there remained a sizeable minority who could
work 144MHz only with outdated equipment. It was not surprising,
therefore, to find contestants who experienced difficulty in raising
the Continental dx where an even higher proportion of the stations
are solely ssb. It may be that when this revelution has stabilized,
the minority will come to accept the handicap of a less fashionable
mode of transmission with more equanimity, but while so many
popular ssb transceivers lack the flexibility of the older type receiver
It is inevitable that stations will not have their calls answered, The
restricted tuning range of these transceivers tends to concentrate
more than half the stations on the band into a few hundreds of
kilohertz, thereby aggravating the interference problem and adding
to the frustration of those who adhere lo "'rock-bound" frequencies
outside the hallowed channels.

There were a few contacts made in the cw portion of 144MHz,
and valuable points were scored on this mode, but the popularity
of the key diminishes year by year. It is difficull to say if this is due
to a steadily increasing number of Class B licences, or if the advent
of ssb is the root cause, but the fact remains that VHF NFD 1973
had fewer cw QSOs to its credit than any previous VHF Field Day.

All these factors contributed to the many reports of poor propa-
gation conditions prevailing throughout the contest, and while
these were, at the besi, only average, plenty of dx was worked from
sites all over the country. Few leading stations failed to make
contact with six or seven different countries, and almost all were
more caustic about the weather than about the propagation.

Although 144MHz logs account for not more than 40 per cent of
the entries submitted for VHF NFD, the 427 cover sheets which
accompany them contain nearly all the comments regarding the
event, It was not surprising, therefore, to find most of the criticisms
regarding the abolition of the 25W power rule were confined to
this band. The VHF Contests Committee was bracing itself to
receive a deluge of complaints from contestants whose receivers
had reacted unfavourably to an overdose of rf radiation, but as so
often happens the anticipation proved far worse than reality.
Several complaints of splatter, spreading and overmodulation
were made against specific stations, bul none were corroborated.
In consequence, the signals radiated during VHF NFD 1973 proved
lo be the cleanest on record with every contestant taking extra
care to ensure that he, and the station for which he was responsible,
conformed to the vhf operators code of practice,

There were, in fact, only a small minority who took full advantage
of the Increased power limit, and even lhough those who would
prefer to see the 25W rule re-imposed outnumber the advocates of
high power by over two to one, the committee has yet to be pre-
sented with a really convincing argument in support of reinstating
the 25W limit next year. The issue seems lo be mainly one of
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personal preference, and indeed several contestants were con-
vinced that their scores were In no way enhanced by the use of
high power,

In a major contest, the 144MHz band is now seriously over-
populated throughout Europe, and if this section of VHF NFD is
not to degenerate into an annual rat-race, steps will have to be
taken to encourage an appreciable exodus to the less populated
bands like 432MHz.

During this year's contest, 432MHz suffered more from conditions
and circumstances than did any other band. Neither the weather,
nor the propagation, proved to be particularly helpful, and the
absence of Continental activily due to the opposing interests of
the IARU 144MHz Contest conltributed to the lower than average
scores returned by most groups.

Some lifts did occur during the Sunday morning, and a few good
dx contacts were made along a north-south path, but in general
only mediocre conditions prevailed throughout the contest. The
true level of activity was, in fact, not as low as most groups believed,
and even though several stations found themselves scraping the
bottom of the barrel long before the end, the logs entered for the
432MHz section compared quite favourably with previous years,

Most of the groups operated 1,296MHz and 432MHz under the
same callsign, and it is very doubtful if those stations who elected
to divorce the two bands gained any advantage from the extra
lime available for each frequency. Only six 432MHz stations used
the maximum licensed power; the remainder being quite content
to use equipment running a modest 10 to 30W Input and high gain
aerial systems.

The number of groups operating 1,296MHz Increased again this
year, and while only five additional slations entered logs in this
section, the increase was the more significant because it was
against the trend on the other bands, The strong winds which
covered mosl parls of the country made the alignment of even the
smallest dish difficult, and more than one group complained that
their waveguide served only to fill up the pa cavity with rainwater.

Comments, other than those about the weather, were few, bul
some stations did express their annoyance at groups who went
over to 1,206MHz only when they had exhausted 432MHz. Conditions
had deteriorated by the Sunday afternoon, and in consequence
valuable points were lost. At least two groups made a strong
plea for more cw on 1,296MHz, but as more and more G8 calls are
becoming interested in these frequencies, it is difficult to reconcile
the call for more cw with the growing population.

In contrast to the operators of all other bands, the groups who
are devoted lo 70MHz comment little, They seem quite content to
make the most of the increased activity which VHF NFD provides,
This remains the one band where cw contacts are still considered
essenlial to a good score, and where old standards and procedures
are maintained year aiter year, The regular users of the band seem
quite oblivious of the advantages of ssb and co-channel working,
and although a few progressive groups now think in terms of
elaborate, high-gain aerial arrays for VHF NFD, the basic receivers
and transmitters would not have been regarded as anything
sensational 10 to 15 years ago.

Nevertheless the TOMH2 band always contributes its fair share of
points 1o the grand totals, and few groups would ever contemplate
reaching the top 20 places without a 70MHz contribution. Activity
between field days and other conlests, however, is abysmal; so
much so that the VHF Contests Committee is compelled to ask If
groups are really interested in TOMHz remaining a part of VHF NFD
when their equipment is obviously taken off the shelf once a year,
dusted down and used only for this one essential purpose annually.

The 70MHz section of VHF NFD 1973 ran true to form. Comments
were almost non-existent; conditions were fair, and scores were
slightly up on previous years.

Each year the VHF Contests Commitiee finds it necessary to
remind competitars that the rules of the contest require the logs
for each band to be accompanied by a separate 427 cover sheet,
and that if the entries are to be included in the overall results table
it is essential that a summary sheet is included so that the logs
and callsigns of a group can be correlated after adjudication. This
year more competitors than ever failed to provide the correct
paperwork to cover their entries. In consequence, the commilttee
regrets very much that some group entries may have been omitted
from the overall results table.

All current 427 forms, log and summary sheets are printed on
Ad-size paper and are readily available from any member of the
VHF Contests Committee, or from RSGB headquarters, upon the
receipt of an sae. It is appreciated thal occasions may arise in
which a contestant is not able lo obtain the correct entry forms
belore the last day of posting; in these circumstances, the com-
miltee will accept an entry provided some attempt has been made
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to write out the essential information on a separate sheet. A
handwritten 427 should always contain a signed declaration, the
name, address and callsign of the group, together with the claimed
score. Summary sheets must list all the callsigns and claimed
scores of all the stations whose logs are to be combined in the
group entry. Logs which are posted under separate covers will be
combined automatically only if accompanied by a summary sheet
listing the stations comprising the group entry.
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OVERALL RESULTS

Group

Pye-Telecom-
munications CG ..
March & DARS ..
Midland ARS ..
Surrey RC Club
Albright & Wiison
ARS and Cae-
saromagnus VHF]
UHFCG | =
Crawley ARC .
Golden Valley
VHFCG ..
Marconl RC
Dunstable Downs
RC .

Norlh Uuorpaol RC
Varulam ARC
Radio Society of
Harrow v i
Horsham ARC
Salop ARS
Bournemouth/
Poole VHF Gp
South Dorsel RS .
AERE  (Harwell)
ARC e
Southamplan
RSGB Gp .
gornlsh RAC VHF

Soulhduwn ARS..
Worthing DARC
ond Adur CG .
Sulton  Coldfield
RS and VHFGp .
South Con% VHF/
UHF G

Lel:tatur RS and

HF Gp

w:m Kont ARS .
East Kent RS
Echellord ARS
Saltash DARC
Pennine VHF CG
Crystal Palace
DRC s 3
East Notts CG
Mid-Herts ARS ..
Addiscombe ARC

]‘ GEFIS/GIFO CG

"Me  and
_Friends*
“Southend DARS
and G4KF CG
Wessex ARG
Slade R & S5
Chichesler DARS
Yeovil ARC
North Wales CG..
Cray Valloy RS
Norfolk ARC .
Blockpool & Fylde
ARS

My

Hull & DARS
Ponliypool RSGB

Gp

Preston ARS
Grafton RS .
Sheflord & DARS
Solihull ARS .
Sealand & Wirral
CcG .

Luton VHF Gp ..
Wakelield & DRS
South of Scotland
VHF/UHF CG
Swindon & DARC/
Plessey Semicon-
ductors CG .

Paoints

10,794
7.848
7,531
.m

2,278

2,254

TOMHz

GWSPI|
Gavey
GW3MAR
GETB

GW3YRJ
G3TR

GWIABR
G3ZLQ

G3ZFP
GWATPF
GiJKB

G3aTUX
GINPF
GAAZS

G3ZXD
GavPF

G3NNG
GIMRA

G4ADY
G3XUS

G3YHM
G3RSC
G3ZCI

G5UM

GIWKS
GIXDV
G3ITDR
G4ACDU
G3VVT

G3XFT
G3YCT
G3AAZ
G3XJO
G3JFO

G3UHN

GAKF
GIZTZ
GIZVK
G3ISO
GWIBBU
G3ITAA
G3ZIG

GINJIN
GIPQY

GWIVXC
G3KUE
GIZKE
GIXTQ

GWIITZ
GIWOS
GIWWF

GWIPYE
G3REH
GWIBA
G30DY

GW20XD
GIWSC

GW4BBR
GUTW

G8poC
GWIXMG
GIVER

GIEFX
G3TNO
GISRT

G3IPFM
G3s0s

GIPIA
GBFAB

GIxC
GEBOQX

GIWOR
GapMC
GAJHM

G3LRS
GIBKG
GIATX
GIUES
GAAZY
G

GIFZL
G3ITBK
GiBwY
GAALE
GEFIS

GISHK

GEQK
GIRZIV
G4BRT
GUZD
GICMH
Gwacop
GIYGR
GAAUN

GISEK
GIAMW

GW4BLE
GBEJB
GIAFT
GIFJE
GWAIGE!

GWINWR

GMEDMZ

GW3IFEC
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432MHz

GWISXK
G3IPMH
GW3YJH
G2RD

GWasLJ
GIGRO

GW3RPO
GIWYT

Gavav
GWIVXK
GIYHY

G3IHBR
GIWEIT
GAAZV

G308D
GIRZG

G2CXT
Gisou

G2BHW
GIWOK

GBBDJ
GBAVH
G3INNW

G3TQF
G4BOO
GaadC
GIHZL

GIWKF

G3vepP
GasHY
GIWGC
G3WRR
G3JFO

GaCLY

GIYOA
G3NIL
G3SRS
G2DSP
GBAFA
GWBAHI
G3RCV

GBGBY
GWiIUUs
G3INKL
GEOWL
GEAKT

GWeAAP
GHEIK
G4ACLI

c.5

1,286MHz

GW3ISXK
G3PMH
GW3IHAZ
G2RD

GWasLJ
G3GRO

GW3RPQ
GIWYT

G4ARD
GWIVRK
GIYHY

G3HBER
G3IWZIT
GaugH

G30BD
G3EGV

G2CXT
GIWDG

GawaK
GBBDJ
GIxXXdJ
G3JVL

GBEMF
G4BOO
G4AJC
G2ZHDJ

GIVCP
GiSHY

GW3IUUs
G3INKL

GW3NTI
GBATD

Posn

57

58
59
60
L]

62
63
64

65
66
67
=]
69
70
n

T
3

"
75
76
n

7
T

8= 8

-
]

Sgsss2z ¢

16
17
18
119

121

Group

Bury & Rossendale
RS and Bollen
DRS
Mid- Se\rom Valll.'y
Raynast CG 5
Kingston & DARS
Colchester CG
Medway ARTS
Thames Vllllmj'
ATS
Isie of Man ARS |
Hovering & DARC
West Cumberland
VHF Gp .. .
MAFIA CG
Purley & DRC 3
City & Counly of
Brisiol RSGB Gp
Reigale ATS
Nunsfield House
Community  As-
socialion AR Gp
Royal Signals ARS
Bedlord & DARC
VHF{UHF Gp
Grimsby ARS
Maidenhead &
DARC

Clilton ARS VHF/
UHF Gp A" -
GITLK Gp .
Plymouth CG
Glenrothes &
DARC

Mid- Chelhlw ARS
Mexborough &
DARS g

Mid- Wurwicllamre
ARS

Chomnham ARS
Clifton{New Cross,
London) “'B"
Basingsioke ARC
Guildlord & DRC
Liverpoo! & DARS
South Manchester
RC/NW VHF Gp ..
Cannock  Chase
ARS

Chiménnham .

Herlot Watt Unl.
vorsity ARS
Woodmansierne
Gp ..
Mld-Sunu ARS
?DJWJGIHV\'

Cardifi RSGB Gp ..
GWINNF/
GWBFOL CG
GMASAN Gp
Gravesham CG ..
Swansea RS
GEAYY CG
Spalding & OARS
Doncaster College
ol Technology .
Sutton & Cheam
RS .. ) i
Banbury ARS -
ARC of Nonlng-
ham
G3ICDG Gp
Border ARS
Edgware & DRS
Ipswich RC
Chad RC ..
Silvertharn RC
Tynoside ARS
Dinl House RS
Carlisle & DARS .
GEFBQ CG
GBADP CG
Gramplan FMGp..
GIWOA CG
Guernsey R & ES |
South Birmingham
S .. o e
Mansfield Gp ..
GBFMZ Gp .
GMABIP CG .

Points

2,220

227
2,198
2,154
2,108

2,088
2, 04?
2,039
2,010
1,989
1.979
1,867
1.966
1.944

1,841
1.936

1,850

1,842
1,740
1.625

1,803
1.514

1.508

1.482
1.460

1.451
1.416
1,368
1,313

314

3
n
118

TOMHz

G3IBRS

G3ZYS
GaYH

G2FJA
GIJEQ

G4CAF
GI3FFF

G3ISXY
G4ARO

G3IZKA
GIWTP
G3IRPY
G3IRQI
G3GHN
G3TLK
G3PRC

GMABYF
GIJWK

GIVJIR
G3IEHA
GINZK

GITCR
GIPJX

G3UFW
GM4AOR
G3KTA

144MHz

GAWY

GWIWRA
GLAKA
GEHOR
G3ECI

G3TVS
GD3IFLH
GEHRC

GIWIN
GIGYM
GeDTQ

GeYB
GIREN

G3EEO
GiRS

G4CBZ
G3CNX

GIWKX

GIFVG
G3TLK
G3ULN

GM3YOR
G3ZTT

GAANP

GavDN
GSBK

Gapow
G6GS
GW3IAHD
GaUHF
Gasce
GOUFW
GMIWEE

GECCK
G3IZMS

GEDJW
GWIGHC

GWA3INNF

GWSZL
G3Xes
G3UER

G4ADM
Garuw
GIEKW
GMBBDX
GBERS
GACFI
GACAR
Gacsa
GBGTE
GIWDH
GMEDVD
GBFBQ
GM4CKY
GIWOA
GCIHFN

G30HM
GEGFC
GBFMZ
GM4BIP

432MHz

GazPL

G3KIN
GeDLO
GIZNW

GDEDMA
G4ALN

GIBAYZ
G8DLB
GaBlY
Gavow
G88DO
GaVIR
GEFMG

GaCly
GAJRY
G3ZZS

GM30XX
GBCFY

G4BZD

G4BRX
G8DIU

GBCKN
G3ITLM

GIFVA
GEBLM

GMaBJF

GaXPU
GBAYY

GITUW

I I O

GMICKV

GazpPL

GaALN

GaveT
GIJKY

11

|

GEADP
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70MHz BAND RESULTS 144MHz BAND RESULTS

Posn Calisign (/P} Points QS50s Counly Bestdx Km Posn Calisign (/P) Points QSOs County Best dx Km
1 G4ADV 2,724 106 cL GMEAOR/P 5715 1 G30DY 2,991 282 SX FIBOH/P 52
2 G3IVVT 2.342 133 Ys G4ADVIP 455 2 G3TNO 2,950 279 SX FEAZK/P 900
3 GWSPI 2,210 139 DB G3IXDV/P 364 3 GW4BBR 2,924 366 RN HBOAMH/P 920
‘ GW3TPF 2,182 101 cv GIXDV/P ans 4 GIWSC 2,850 m X DJDAYP 45
5 GW4ABR 2.2 134 RN - — 5 GW3PYE 2,522 ars DB DKOLE 690
] G3NJN 1,868 101 LE GIXUS/P 420 [ GWAIGE! 2,400 328 MG DCEBB/P 704
7 G3JFO 1,900 08 Ys G4ADV/P 518 7 GW30XD 2,307 307 RN OZSTE 960
8 G3VPF 1,860 124 oT GIWWF/P 420 8 GWaBA 2,391 339 MG PAOLPN/P 610
] GW3MAR 1,806 113 MG GMABYF/P 360 9 GMEDMZ 2,216 193 W6 PAOPRY/P 695

10 GW4BBU 1,642 100 FT GM3KHH/P 425 10 GWIFEC 2,254 252 cv DCEBB/P 80
n G3zIG 1,638 (7] NK G4ADV/P 530 1" GWIWRA 2217 m BR DLIGM/P 805
12 G3UHN 1,630 L] ¥S GAADV/P 530 2 G3REH 2,152 233 CE HBORO/P 740
13 GaTLK 1,568 81 DN GISFFFIP 491 13 GBBOX 2,089 224 SX FEKFL/P 670
il GAJEQ 1.562 (] sY GD2HDZ 425 " G4BKG 2,067 242 KT DLOTN 667
15 GaTuX 1,478 "7 Sx GI3FFFIP 592 15 GawIN 2,039 242 co FIBHL 595
18 GazZXD 1,466 16 WE GD2HDZ 293 16 GSOK 1,951 204 EX DCBKT no
17 GWaYRJ 1,434 104 RN GM4AOR/P 350 17 G3SRT 1,841 290 SE FOYR/P 825
18 G3ZLQ 1376 17 HE GIIFFF/P 520 18 G4AZY 1,929 165 cL PADTHT 5
19 GaXUs 1,346 12 SX GIIFFF/P 57 L] GiLRS 1.798 270 LR FSYRIP 720
20 Gavcv 1.330 108 CE GM4BYF/P 25 20 GIWOR 1,768 m SX FIBMP 690
21 Gaxpv 1,022 94 KT G4ADVIP 450 21 GE8FAB 1,763 243 WE F1AUQ 660

G3INNG 1,322 17 BE GISFFFIP 463 7 GD3FLH 1,728 177 M FicCP 610
23 GIWWF 1.288 64 Ys G4ADV/P 525 23 G3ISHK 1,723 148 Ys DCBXL/P 718
24 G3PQY 1,268 k] Ys G4ADVIP 510 24 G8DDC 1,18 201 BE DLBPCA 683
25 G3TR 1238 100 sX GD2HDZ 430 25 G3VER 1,637 230 BS HBAMHP 740
26 GaTAA 1,212 14 KT GI3FFFIP 560 26 GIATX 1,614 178 KT F1BMJ/P 618
27 GaTB 1,208 108 SX GaJYP 432 21 G3JHM 1,662 180 HE FexT 640
28 G4CDU 1,108 58 cL GIJFOIP 450 28 G31ZD 1,837 192 5X FICIP/P 610
29 GIZTZ 1,184 92 DT GDZHDZ 3890 0 G3IPFM 1,524 179 WE oL21xp ot
30 GAKF 1,168 105 EX G4ADV/P 435 30 GaJIJ 1,514 206 Ys DCBXL|P 768
N GIZVK 1,144 100 WR GIIFFF/P 362 N GEDTQ 1.485 150 5X DLOTN 690

a2 GwWalTZ 1,142 83 FT G4ADVIP 230 32 GW3XMG 1471 150 cv PAOJOUIP 720

33 GaYHM 1,120 100 5% G3NJN/P a2 33 GIEFX 1,458 168 SX HBORO/P 653

% GW3VXC 1118 MH - - 34 G3CMH 1.440 166 8T DCEBB/P 685

G4ARO 1118 m SX GININ/P 3% 3s GIAFT 1.423 219 ox HBOAMH/P 745

3% GIIFFF 1,102 &0 AM GaTUX/P 580 36 GTW 1,31 174 HE FIAJD/P 505

N G3PRC 1,072 58 DN G3UHN/P g a G3UES 1,350 188 HE DLBEK/P 695

38 GAZFP 1004 14 BS G4ADV/P 363 38 G3SFG 1,345 220 BS HBIAMH/P 745

a9 GWAIXSN 1,006 63 2] GMIUAGIP 436 » GiFxa 1,333 163 sX HBSAOF/P 650
] GazZYS 1,000 s sY GIIFFF/P 540 40 G35DS 1,320 204 DT GISYMIP 495
o G3BRS 954 (] LE G4ADV/P 425 Ll GBDMC 1,327 238 SD FSFT 590
[ Gsum 986 -] LR GI3FFF/P w00 a2 G4RS 1.318 " DT DLIGM/P T

2 G3TDR 086 [ HE GIJYP 387 43 GW3AHD 1.313 208 D8 GMA4CKVIP 448
GaNPF 986 1) SX G3NJN/P 00 “ GSHOR 1312 134 EX HBIAMH/P 688

45 GaULT 978 o4 HE GIWWF/P 330 48 Gaxc 1,236 122 cL GIAMW/P 405
48 GaxXJO 976 07 sy GI3IFFF(P 515 46 G4AUN 1,213 123 NK DCBXLIP 575
o G3YCT 968 64 LN G4ADV/P - 47 GEDDW 1178 182 KT DLOTN 655
G4AZS 968 84 SE G4ADVIP 295 48 G3ZMs 1,152 144 5X HBBAMH/P 640

49 G3RSC 054 84 sD G4ADV/IP 308 49 G3zZay 1137 199 LE G3XC/P 395

50 G3TCR 948 Fl] HE GIANJN/P 345 50 G8FIS 1138 131 ¥s G4AZY/P 540

s G3TDM 938 96 BS GIIFFF/P 478 1] G4BRT 1421 229 WR PAOSKF 460

52 G3JKB 020 100 BS G4ADV/P 63 52 GEDJW 117 135 DT DLIGMIP 738

53 G3WKS 900 81 KT GININ/P @20 53 GIFZL 111 167 sY DJOAY/P 680

54 GaXTQ 892 82 BD G4ADV/P 80 54 GW3GHC 1,100 155 GN PAOJOU/P 658

111 G3IGHN 876 82 KT - s 55 GW3NNF 1.083 k1 AG FicCcP 565

56 G3RPY 870 &0 LN GIIFFF/P - 56 GM3SAN 1.074 103 K8 Gawsc/p 496

57 GAYK 842 (] EX GAADV/IP 450 57 G3ICNX 1.066 147 LN FIBRM;P 550

58 GIWOS 828 95 BD GAADVIP 380 58 GM3YOR 1.043 129 SK GAAZYIP 558

59 G3Iso 822 " SX G3NJN/P 3715 59 G3UHF 1,042 156 ¥s FIBRM/P 568

60 G3PJIX 786 84 sY GINJN/P 363 &0 GABEM 1,024 196 SD FIBEG/P a4

61 GIIWK 768 70 CH G4ADV/P 385 61 GIYGR 1,024 187 KT HBIAOF/P 660

(4] G3EHA 764 7 WK G4ADV/P 330 62 G4ALE 1,009 167 sY HBSAMH/P 675

63 GIUFW 762 66 WE GINJIN/P 320 63 GBEEQ 1,017 181 DY PADANS 520

G2FJA 762 69 KT - — 84 GSBK 1,018 180 GR PAOCKV/P 483

65 GaXFT 756 82 sy G3VVT/P - 85 G4CCC 1,008 193 HE GIEYM/P 500

8 GIKUE 4 51 LE G4ADV/|P 435 86 GWECOP 1,008 160 FT ONGDH 550

G3IZKE T4 88 ox G4ADV/P 337 87 G4CBZ 023 118 BD DLIGM/P 525
68 GaAAW 696 82 sy sy 6l 68 GIWRS 900 103 YS D76BB/P 837

6 G3zcl 688 n HE GIUHNP 382 @ GWSZL o P =

) G3VPR 670 50 LN G4ADV/P 440 1o GAPIA o 160 &

n G3UER 894 136 Ys PAOJOUIP 517

" G3CDG 654 57 GR G4ADV/P 295 7 GEGCC 890 163 sD FOFT/A 594

G3IAAZ 578 63 HF GAADV/P w2 7 G3ISEK 817 137 LE GAAZYP 410

G3KTA 578 7 sY G4ADVIP mn L] GaTBK 859 128 LN ONéPB/P 43

" G3RQI 564 n BS G4ADV/P 308 L GEYB 837 155 ST PADZAZIP 520

GM4BYF 536 20 SK G3INNGIP 452 % GIAMW 831 124 Ys GIXCIP 510

iy GISXY 53 @ ST GIVTR 270 n GBEB 80 128 LE FIGER -

n WTP 78 G4BWY 823 18 HF HB3AMH|P T30
G3 520 57 BD G4ADV/P 400

il GEDHA 823 153 GR GISYM/P 410

78 G4BQH 508 42 ST GIVVT/P 339 80 GIBYM 812 80 AM G3TNO/P 565

™ GIZKA 506 48 DT —_ —_ 81 GIRZV 73 137 DT G3ISHK/P 402

80 GACAF 476 61 EX G3VVT/P 300 82 G4AKA 760 153 sY FIAGB/P 615

81 G3VJR 424 a Y8 G4ADV/P s 83 GAIXZW 752 130 ST FOFT/A 625

82 GM4AOR 478 27 LK - - 8 GIEKW 71 136 NM PARSAPDIP 475

85 G3auDN ne 130 WK FOFT/A 570

LE] GIXZK 240 18 GR G3ZBIIP 130 P GBECH 686 18 KT FayT 640

84 GISRA [P 220 38 EX GWSPI/P 270 87 GI4BZH 681 81 DwW GSFABIP 480

85 GWAAHY 6 1 GN G3ZLQ/P 250 88 GEANP 641 14 Ys PAOJOU!P 537

(1] GM4BIP 16 3 - GMJAOR(P - 1] GM3IWEE 627 88 LK GHAZYIP 560

w GIZTT 620 137 CH GMBHEY[P U0

Check log (no declaration) received from G3ZBI/P. 1] GMBBDX 619 75 BW GEFAB/P 508
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Posn

105
107

109
110
m
112
113
14
15
116

118
118
120
121

123
124

126
127
128

Callsian (/P)

GECCK
G3REI
GBGGP
GEERS
GACFI
GIWKX
GICAR
GMBHEY
GIULN
GEGTE
G8CDL
GIWDH
GMEDVD
G3IFVG
GIFJE
GSFBQ
GaTUW
GIUFW
GSDIZ
GEHRC
GawY
GECSA
GM4CKV
GaTvs
GIWOA
G6GS
GC3IHFN
G30HM
GBGFC
GaxBs
GBFMZ
GW3NWR
G3IXH
G4ADM
G3TLK
GWUBLE
GMABIP

Points

QS0s
136
141
135

45
a“

County

Best dx

FBAXP/P
GIWIN/P
F1AJD/P
DLORR/P
GIKC/P
GIWINP
PAOJOU/P
GIUES/P
GDIFLH/ P
G30DY/P
GMEDVD/P
GI0DY/P
G30DY/P
GIWIN/P
FldZ
GIBYMP
ONSEW/A
G4ARFIP
GIWIN/P
GIXC/P
GIACIP
DKIIKA
GIREH/P
GMBDMZ P
GEGTE/P
GWIPYEP
FEKFL
ONBOH
G3IZOD/P
G3IsSDS/P
FEBZA
G4ARNP
GIEYM P
GWIGEIP
GOPG
GIREIP
GW3AMD/P

Chech lons from G3FPK, GBBKR, GBECT, GEGHD and GAHVY.

432MHz BAND RESULTS

Callsign (/P)

GW3ISXK
GWIasLJ
GIPMH
GISHY
G3IHBR
GWaYJH
G2RD
GWIVXK
G2CXT
GIWYT
GIGRO
GIsSouU
GITTV
GEDOR
GBAFA
G30BD
G3NNW
G8BDY
GW3IUUS

G3TQF
G4BOO
G2D5P
GIWKF
G3NIL
G3SRS
G3RCY
G4ALN
GIWZIT
G8GBY
G3HZL
GACIHJ
GIWRR
GaDLg
G3ZPL
GWBAAP
GIWOK
GEBIY
GINKL
GZBHW

Points

4,068
2,826
2,742
1,950
1722

L EEE

23B7RBEREE:

__,,_d_______________
[=1
23

E8838%

#33883883

88383

&

512
606
576
540

QS0s County Besidx

a2

28
12

GIDAH
GIDAH
FiLpP
G3WKF/P
F1AZY
G2BHW/P
FIAZY
GIVCP/P

GIPMH/P
GWIVXK/P
GWaVXK/P
FBOD
GW3ISXK/P
GWAVXK/P
GWAISXKIP
GBAFA[P
GWIVXKIP
FSOD

G30BD/P
GWIVXKIP
GWISXKP

G3IRIG/P

FiLP
GWISXK/P
FB0OD
GEDOR/P
GWISXK/P
GINIL(P
GWISKK/P
GWISXK/P
GWASLJ/P
GBCRN
FIAZY
G2BHW/P
GIPMH/P
GICXTIP
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276
335
419
265

227

Posn Callsign ({P) Paints
GaJKY 504
80 GBEIK 504
52 GspLB 501
53 G3XPU 408
GEFMG 458
55 GBCKN 468
55 GWIRPQ 462
i G48Z0 a4
GBOWL 444
50 G3KIN 438
60 GBBDO 432
61 GITUW a4
62 GIIFO in
L= GaBLM 366
(2] GDBEDMA 360
65 GWEAHI 351
66 GWACFM 38
67 GITLM 312
68 G8DIU 276
69 GIFVA 252
70 GIYQW 246
n GIZNW 216
T2 G4BRX 204
73 GaYoa 186
T GACFY 126
75 GIVIR 120
7% GIBAYZ 96
P GACLI B4
GMBBJF B4
79 GBDIZ 78
B0 GECLY 54
L) GIZZS 30
82 GM3I0oXX 24
1,296 MHz
Posn Callsign {/P) Poinis
1 GWSXK 1,994 19
2 G4ARD 1,679 22
3 GWIHAZ 1,636
4 G3PMH 1.624 17
5 G3YHY 1,498 20
L] GIWDG 1.467 19
E G3GRO 1.420 8
8 G2RO 1,392 18
L] GIWYT 1.3% 20
10 GIWGC 1.221 14
" GIXXJ 1,160 17
12 GaTry 1,13 16
13 G2HDJ 1.051 20
14 GIUQH k-2 ] 13
15 G2CXT 060 "
18 GasJx B30 16
17 Gavee 815 18
18 GIJVL T2 15
19 G30BD 613 10
20 G3EGY 585 ]
A GEATD 578 1"
22 GINKL 557 6
23 GsBDe 517 ]
24 G3NIL 503 8
25 GSBMF 50N B
26 G4ALN/P 443 9
27 GIWQK/P 433 9
28 GWINTI/P 420 7
29 GIBDJ/P 407 9
0 GW3sLJ/P 404 []
an GIHBR 397 ]
az GIAFA 380 ]
n GRADP 326 L]
34 GW3RPQ/P 305 5
as G4BOO/P n 7
ki GW3UUS/P 278 4
k1 G3JZFP 215 5
38 GIWZIT 259 8
a0 GIZPLIP 254 3
40 GAAJC|P 206 3
41 GW3IVXKIP 205 2
az GIVCT 55 L.
43 GIJKY ] L]

QS0s

County Beost dx
KT GBAWS P
BD GW3sLJ/P
sx F80D
KT GIWYT/P
BD GWISXK/P
HE GIWKF P
RN GINKL/P
¥s GRDOIP
ox GIHBR/P
sY GIPMH/P
ox GIKMS
¥s GWISKK/P
sSD GWEFQF
M GIFVAIP
FT G2CXT P
DE GDEDMA P
SY GWaUusp
KT G3IFMH/ P
Y5 GDBOMA /P
SX GIWGC/P
SY GBATK P
GR GBAWS P
EX GIYHY/P
CH GW3ISLJIP
DT GIGRO/P
AM GWISXK P
¥s G3ASHY/'P
LK GMoZV
HE G2RD
¥s G3SHY|P
DN GBEQL
SK GMBBKE

BAND RESULTS

QS0s County Bestdx

[2]:]
BD

GIWGC P
GWISKK P

GW3SKK/P
GW3SXK P
G3UQH P
FBOD

F80D
G3PMH P
GW3ISXK/P
GIWGL/P
G2RD/P
GBATD/P
GIYHY/P
GIWGC/P
G3PMH P
GIPMH|P
GaNIL/P
G3GRO/P
GIWYT/P
G3IGRO/P
G3UQH/P
GWISXKIP
G3IGRO/P
GSARD/P
G3YHY/P
GaTTVIP
G3INKL/P
G4BOO/P
GIKMS
GeZHDJ/P
GIWDG/ P
G3ATTV/P
GWIVXK'P
G8BDJ/P
G3EGV/P
GW3SLJ/P
G3IVCP/P
GW3HAZ(P
G2RDJP
GW3RPQ/P
G2ZHDJ/P

Km
240

238

Km
270

Aerial

Sitdish
4ftdish

ditdish
el Pb
4ftdish
34el Yaai
3itdish
43t dish
aftdish
3ftdish
I dish
33el Yaol
120t dish
3ftdish
32el Yani
36el Yagi
4 = 18el
4ftdish
3itdish
Git dish
8/8 slot

Aft dish
3t dish
41t dish
dit dish
3t dish
31t dish
4it dish
4ft dish
6t dish
33t dish
4ft dish
St dish
8/8 slot
41t dish
22el Yaal
Aft dish
41t dish
4ft dish
51t dish
Cor refl

Mobile Rallies Calendar

19 May 19?4—N19rthern Mobile Rally. Details later. Contact G8BZY,

QTHR.
19 May 1974—Amateur Radio Mobile Society's Rally, RAF Cosford,

Shropsh

ire.

26 May 1974—Hull Mobile Rally, Bishops Burton.
7 July 1974—Longleat Mobile Rally.
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Affiliated Societies Contest 1974 rules
1. The General Rules for RSGB HF Contests, as published in
the January 1974 issue of Radio Communication, will apply.
2. When. From 1800gmt to 2200gmt on Saturday 12 January 1974
and from 1800gmt to 2200gmt on Sunday 13 January 1974.
3. Eligible entrants. All fully paid-up affiliated societies.
3.1 As the contest is to encourage club activity, it is not in the
spirit of the contest that a competing station should be operated
by only one operator for all, or nearly all, of the time. Entries
which indicate this method of operation may be disallowed.
3.2 All entries will be classed as multi-operator.
3.3 Entries will only be accepted from stations operating within
a 10-mile radius of the normal meeting or hq of the affiliated
society.
3.4 Callsigns which have been issued to affiliated societies must
be used.
3.5 More than one entry will be accepted from an affiliated
society providing that where a club callsign has been issued,
that callsign is used by the '""A" station.
4. Contacts. CW (A1) only in the 1-8-2MHz band.
Competing stations only (as defined in Rule 3) must send AFS
to identify themselves after the report-serial number group, eg
599001 AFS. Repeat contacts may be made during the second
session.
5. Scoring. 15 points for each contact with an AFS station, and
one point for all other contacts.
6. Logs. Column (5) must be headed "Enter AFS if received".
Entries must be sent to the HF Contests Committee, ¢/o R. S. Biggs,
29 Lord Avenue, Clayhall, liford, Essex.
7. Trophy. The Edgeware Trophy will be awarded to the affiliated
society submitting the highest checked score.

National DF Final, 1973

Although this event, the major direction finding event of 1973, was
organized by members of the Stratford upon Avon Radio Club,
the participants travelled on 23 September to the Shropshire Hills,
to put their skills to the test in unfamiliar neutral territory. The
magnificent views available from the start point on the Long Mynd,
1,500ft above sea level, were marred by overcast skies, but the
weather remained dry throughout the contest.

Three healthy signals from the hidden stations were provided
for the 15 finalists, who seemed to have difficully in determining
their strategy, since they were siow to leave the start when per-
mission to disperse was given at 1300.

Most competitors set off first to find Station “B", nearest to the
slart, some 44 miles to the west. The transmitter here was hidden
among prickly conifer trees, and was teed into an aerial 500m long.
The favourite technique adopted by the hunters was to follow the
aerial, trying to locate the tee point, which meant that several
parties had a long run downhill to the far end of the aerial, and then
back up again.

Station "“C" was 10} miles south-west of the start, concealed
among the earthworks of an ancient hill fort which were overgrown
with brambles. The ancients who constructed these enormous
mounds and ditches would be amazed to see them put to use in

stations and would therefore need to make use of true direction
finding skills. An ingredient of tricky navigation had been added,
and the need for a measure of physical eflort had been included.
The exhausted state of some of thase present testified to this latter
feature of the contest,

Following announcement of the results (subject to confirmation),
presentations were made by Mr D. A. Findlay, general manager of
the RSGB, The victorious champion, M. P, Hawkins of Chelmsford,
received the RSGB DF Trophy, and prizes were also presented to
runners-up E. L. Mollart, of Oxford, and W. J. North, of Chiltern ARC.

Posn Name Cilub Times of amival

Station "A" Station "B" Station “C"

1 M.P.Hawkins Chelmsiord 1518 1353 1442
2 E.L.Mollart Oxford 1531 13545 1442}
3 W.J.Norlh Chiltern 1553 1406 15015
4 G.W. Anderson Dartlord Heath 1608 1405} 1505
5 R.J. Parsons Oxlord 1611 1455§ 1532
6 D.Holland South Manchaster 1617 1409 15324
7 B.J.Mahony Ruaby 1429 1627 15344
8 A.W.Butcher Chelmslord 1629 1455 1535
9 T.C. Cage Oxlord 1630 1455} 1582
10 L R. Butson Chelmsford 0000 1408 -
11 R. Pearce-Boby Ouxlord 1450 - 1543
12 G. A. Whenham Coventry - 1407} 1556
13 P. Tyler Ozlard 1455 - 1556)
14 B. M. Bristow Oxford 1410 1628 -
15 R. Warbey Dartford Heath 1425 -— -
BARTG 5th VHF /UHF RTTY Contest results
14aMHz 432ZMHz Total
1 DJBEA B4 0 b4
2 DLEVX 56 L] 56
3 DJUH 44 0 49
4 GIYKB 26 8 44
5 DLSSX 39 0 38
6 GIWMQ 10 24 34
T OEIVKW/3 29 0 29
gf GODIF 23 0 23
| G3WJG 5 18 23
10 G3THOQ 3 18 2N
11 DCOXL 18 0 18
12 GBGOJ 8 0 8
13 EISBH 7 (] 1
14 HBIMDP/P L] ] 6
15 SMGEBM 2 o 2

Best dx. DJBEA—DK4LI, 380km.

Points deducted. OE1VKW/3 worked same club station six times at five points per

cantact—deducted 25.

G3YKB and GBDJF worked same club station twice at one paint per contact—deducied

ane each.

Check log received, with thanks, Irom GBLT and SMECOT,

Conditions in this caurmy were poor and thnm appears lo have been no activity
ide SE England dit in DL app. Iy I batter,

BARTG Spring RTTY Contest rules

When. 0200gmt 23 March until 0200 gmt 25 March 1974. The total
contest period is 48 hours but not more than 36 hours of operation
is permitted. Time spent in listening counts as operating time.
The 12-hour non-operating period can be taken at any time during
the contest, but ofi-periods may not be less than two hours at a
time. Times on and off the air must be summarized on the log and
score sheets. The contest is also open to short wave listeners.
Bands. 35, 7, 14, 21 and 28MHz.

Stations. Stations may not be contacted more than once on any
one band, but additional contacts may be made with the same
station if a different band is used.

Country status. ARRL Countries List, except that KL7, KH6 and
VO to be considered as separate countries,

M g Messages exchanged will consist of: (a) Time gmt and

repelling the onslaught of a band of 20th century radio enth ts
The first invader here was M. P. Hawkins, closely followed by E. L.
Mollart, arriving at 1442 and 14424 respectively. These two had also
been first to locate the “B" station only minutes apart, and were
therefore in direct competition to pin-point the A" Station and win,

The major obstacle at Station "A'" was physical inaccessibility,
as it could be reached only by climbing 500t up an exceptionally
steep hill, located 7+ miles south of the start. The energy required
to do this may have been a factor in widening the gap between the
two leading contestants, since the youthful M. P. Hawkins stormed
to the top to find the transmitter and win the contest at 1518, some
13min ahead of E. L. Mollart. Evidently on this occasion youth
triumphed over experience and guile,

The competitors, organizers and transmitter crews re-assembled
for tea at an hotel in Church Stretton, after which the plans behind
the contest were revealed. The event had been designed so that
competitors would find it difficult to guess at the locations of the
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(b) Message number and RST.

Points. (a) All two-way rtty contacts with stations within one's
own country will earn two points. (b) All two-way rity contacts with
stations outside one's own country will earn 10 points. (c) All
stations will receive a bonus of 200 points per country worked
including their own. NOTE Any one country may be counted again
if worked on another band but continents are counted once only.
Scoring. (a) Two-way exchange points multiplied by total countries
worked. (b) Total country points multiplied by number of continents
worked. (c) Add (a) and (b) together to obtain your final score.
Sample score.

Exchange points (302) » countries (10) = 3,020

Country points (2,000) = continenis (3) = 6,000

(a) and (b) added to give a score of 9,020
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Logs and score sheets, Use one log for each band and ir
any rest periods. Logs to contain: date, time gmt, message and
RST numbers sent and received and exchange points claimed.
All Logs musl be received by 31 May 1974 to qualify.

Certificates will be awarded to the leading rtty stations and
SWLs. The final positions in the resulls table will be valid for entry
in the "World Champion of RTTY" Championship.

The Judges decision will be final and no correspondence can be
entered into in respect of incorrect or late entries.

Send your contest logs to: Ted Double, GBCDW, 89 Linden

Gardens, Enfield, Middlesex, England EN1 4DX,
Additional notes, (a) It a contestant manages to contact 25 or
more different countries on two-way rity during this contest a
claim may be made for the Quarter Century Award issued by the
British Amateur Radio Teleprinter Group and for which a charge of
US%2 or 8 IRCs is made. Make your claim al the same time as you
send in a contest log. Holders of exisling QC Awards will auto-
matically have any additional new counlries added to their records.
(b) It any contestant manages to contact stations on two-way
rity with all six continents, and the BARTG Contest Manager
receives contest logs from the operators in those six continents, a
claim may be made for the WAC Award issued by the RTTY
Journal, The necessary information will be sent on to the RTTY
Journal who will issue the WAC Award free of charge.

Contests calendar

9 December —144MHz Fixed

8-9December —TOPS

15-16 December —ARRL 28MHz

1974

12-13 January —AFS (Rules in December issue)

12-13 January —DL QRP CW

20 January —432MHz SSB

25-27 January —CQ WW 160m CW

26-27 January —T0MHz Fixed

26-27 January —REF CW

2-3 February —ARRL DX Phone

3 February —144MHz Fixed CW

9-10 February —First1-BMHz

16-17 February —ARRL DX CW

23-24 February —REF Phone

2-3 March —144MHz Open & SWL

2-3 March —ARRL DX Phone

9.10 March —BERU (Rules in November 1973 issue)

16-17 March —ARRL DX CW

30.13 March —CQ WW WPX SSB

23-25 March —BARTG Spring RTTY Contest (Rules in
December issue

30-31 March —432MHz Open

7 April —80m Low Pawer

21 April —70MHz Open

4-5 May —144MHz Open & SWL

25 May —1,296MHz Open

26 May —432MHz Open

1-2June —NFD

9June —70MHz Portable

15-16 June —Microwave Field Day

22-23 June —Summer 1"8MHz

67 July —"Jubilee" VHF/UHF & SWL

13-14 July —SSB Field Day

21 July —432MHz Open

28 July —70MHz Open

18 August —144MHz QRP

7-8 September —WHF NFD & SWL

15 September —80m Field Day

5-6 October —UHF NFD & SWL

5 October —Start of 70MHz Cumulative

5 October —Start of 432MHz Cumulative

19-20 October
2.3 November
2-3 November
9-10 November
& December

For December and January TOMHz Cumulative Contest rules

—1IMHz CW
—7MHz Phone
—144MHz CW
—Second 1-8MHz
—144MHz Fixed

see September issue.
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YOUR OPINION

The Editor

Radio Communication

Sir—| agree with G3HKL (July issue) it is becoming increasingly
difficult to find suppliers of the one-ofl component constructors
often need. Arewe gullible,as G3XTF says, or isit just that we would
rather pay for a transceiver than spend months hunting for compe-
nents to build it.

However, readers may like to know that | sent an order to W. S.
Poel, GBCYK (Amateur Radio Bulk Buying Group), and also asked
for various other components if available, A small parcel arrived
soon after with a letter apologizing for the solder on two diodes,
but as these were not normal stock they had come out of his own
personal supply! If all suppliers showed such consideration their
trade would double and so would the speed of our construction.

M. J. Cooper, BRS33780

The Editor

Radio Communication

Sir—Raynet

As much as the work done in producing Radie Communicalion
each manth, in return for part of members' modest subscriptions,
is greatly appreciated, | do feel that In the case of activities of
Raynet, much of the work that is done by members of it is not
portrayed in the best and most interesting means.

With due respect to the column of G3PAZ, often referring to
much detail concerning his personal opinions, | must point out
that it would be of greater value to have regular reports from the
controllers of the active groups which would help recruitment and
tell an ignorant majority of radio amateurs, and even affiliated clubs,
what we Raynet people are trying to achieve.

Remarks such as those recommending chairmen of groups to be
more strongminded to settle apparent impasses, in my opinion, fail
to take account of many of the problems which challenge the
principles of Raynet procedure. It is only by discussion that one
can improve the procedure to be adopted.

To run an emergency call-out system and to run the necessary
exercises are complex procedures and need tolerance, goodwill,
and a good deal of give and take, even if they do affect some con-
trollers listening to the 8pm news!

Many Raynet groups have disbanded regular activity because of
these problems and | feel that basic group rules such as the calling
and working channels, and certain known frequencies to be kept
clear for night emergency standby, are excellent, even though some
people do not observe the procedure laid down clearly by their
local group.

The centre of each Raynet group is the controller—a rule laid
down by the RSGB Raynet Commiltee is that controllers must be
members of the RSGB—may this be extended that they should
also hold Class A licences—since if people have time to be con-
trollers, they have time to practice for the morse test. Adopting this
suggestion, all controllers could join in the aclivities on 4m, 80m
and Top Band, all available for Raynet use.

May we hope that Raynet activities will spread, although the
recenl Exercise Diamond seems to have had little impact on the
local and national press. Nevertheless, many dedicated followers
and pilgrims of Raynet took part, and will still do their best to sup-
port the basic concept of an efficient emergency network.

D. M. J. P. Manley, PhD, BSc, CEng, MIEE, G3BOWF

Area Controller's Assistant for NE Hants, Surrey Raynet Group

The Editor
Radio Communication
Sir—I thank you for the opportunity to reply to Dr Manley's letter.

G3PAZ, as contributor of the Raynet column, has, in common
with his fellow contributors, freedom of expression within broad
guidelines., More often than not, the information value of any
column is in direct proportion to information received. G3PAZ
cannot wrile without an inflow of information, and is, in any case,
constrained by space limitations,

The Raynel Commiltee does not seek te have direct rule over
individual controllers or groups; again, within the framework of the
Raynet rule book they are autonomous ... surely any advice that
stirs up comment can do no harm! Lack of activity in many cases is
directly due to licensing restrictions limiting us to the three user
services. Without a user service we are only carrying out an aca-
demic exercise in communications.
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To change our rules to allow only Class A licensees to be con-
trollers would | feel lose many good operators from our network,
and be an inequitable infringement on a person's right, not in keep-
ing with the spirit of Raynet ... after all Raynet is still the only way
in which an amateur can contribute his skill and expertise as a ser-
vice to the cammunity.

In conclusion, sir, thank you for your letter, the commitlee always
welcome criticism as well as praise.

P. Balestrini, G3BPT
Chairman, Raynet Commitlee

The Editor

Radio Communication

Sir—In July Mr Cheadle, GINUG, drew readers’ attention to prob-
lems he experienced after ordering a 60t telescopic tilt-over tower.
| would like to place on record my experience,

Adfter | ordered a similar tower the manufacturers followed to the
letter requests | made regarding delivery, Under the guidance of the
lorry driver, two of us had the base and tower unloaded in 15 min-
utes and placed exactly where they were required to enable the
remainder of the erection work to be carried out single handed.

| have nothing bul praise for the efficient way in which this was
handled,

J. Bazley, G3HCT

The Editor

Radio Communication

Sir—It is with great interest that | have been following the various
arguments with regard lo the phasing out of a.m. operation on
the 1-8 and 3:5MHz bands. | can see bolh sides of the argument,
but cannot help feeling that possibly Council are “reasoning right
from the wrong premises'.

If we are to change lo ssb merely because the maritime service is
doing the same, then surely there is no reason for not allowing
AJH operation instead of A3, just as the maritime service is doing.
This gives the advantage of a.m. where it is required, while allowing
the spectrum saving from ssb to be realized.

But there would seem to be no good reason for changing to ssb
on our present standards. The maritime service operates only on
upper sideband; the majority of commercial ssb is usb, and indeed,
the CCIR standartds are now to use usb. If we are going to change
so abruptly the mode of operation, it would appear that there would
be a distinct compatability advantage in changing all amateur ssb
operation to usb, This may well help the argument of G3XTF in
cheapening amateur equipment, if only by a pound or so.

| do not see that the space saving advantages in terms of freq-
uency usage by using ssb in the maritime service will be seen for
some considerable time, especially as the current marine specifica-
tions do not allow the splitting in two of current a.m. channels, But
the use of ush by amateurs may well allow more economic stacking
of amateurs and coast stations.

P. E. Chadwick, G3IRZP

The Editor
Radio Cammunication
Sir—Reading Pat Hawker's fascinating account of the original work
done by G6CJ on subjective selectivity of hearing, | was at once
struck by the parallel provided by our simulation of stereoscopic
vision, where, if we provide the brain with twe flal photographs of a
scene, in a stereoscope, a view in a third dimension is obtained,

There is even a visual parallel with the "time delay" of the aural
signal, as conceived by G6CJ, in an effect called the Pulfrich
phenomenon where if a tinted lens is held in front of one eye while
viewing a swinging pendulum, the pendulum bob appears to
describe a circle, not an arc—once again a third dimension, the
tinted lens presumably being the visual equivalent of G6CJ's delay
circuit,

G. J. Jones, FBOA, HD, GW2HMO

The Editor
Radio Communication
Sir—Repeaters

May | add views derived from a perhaps not unigue but at least
unusual experience. With an 1C20 transceiver, loaned by W2JKN, a
reciprocal licence, a {-wave aerial screwed to a door handle of a
hired car, | drove from Atlanta, Georgia, through 18 states, west to
Niagara, north to Bennington, Vermont, west to Boston and Ply-
mouth Rock, to New York City. Out of 128 contacts there was only
one not through a repeater.
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Discounting the obvious attraction of G3CDK/W4/W3/W2/W1i, |
believe politeness and good manners are engendered by repeater
usage.

Anpart from the obvious interest, the convenience of very small
equipment (which plugged into the car cigar lighter socket), and the
fascination of strange airways, there were many occasions when
access through the many repeaters was extremely useful; such as
being talked in to K4YYM for a delightful welcome and lunch;
being advised to take the Mohawk Trail instead of the Express Way
in Massachussetts; and perhaps most of all, detailed and continued
instructions on how to drive from the Connecticut Thruway over the
various Manhattan Bridges to the Drake Hotel in 5th Avenue NYC—
and being directed to a delightful weekend in the home of Buddy
Robbins who lent me the 1C20.

May | submit the following:

1. Repeater facilities in the UK would give considerable pleasure to
the majority of our membership.

2. Operating discipline would inevitably improve. This lines up with
the self-training requirement in our licence.

3. The technical problems facing the groups who operate the
repeaters will be extremely educational.

4. The need for action by individuals in getting together and carry-
ing out the installation and operation is socially desirable.

Congratulations to G3LWM for his letter (page 561 August Radio
Communicalion).

Finally, may | reply to G5CS whose attitude, | submit, can be
summed up "l am not yel saying to hell with repeaters bul that is
what | really believe",

Repeater operation goes back to at least 1932 (W1AWW /WIHMO
Springfield, Mass) in the USA, where there are now hundreds of
repeaters and where a vast amount of experience has been gained.
Channel spacing on 2m is almost always 600kHz; for mobile and
hand-held poriable operation the arrangements are superbh—lI
worked 10 stations from the garden of W2JKN with a 1W Handie
Talkie.

May | submit the standards to be adopted here need no further
discussion. Repeaters are springing up all over the world to the
great satisfaction of all amateurs near them; they economize in
band usage and improve efficiency and good manners, and make
mobile operations and poriable operation a real pleasure. They
provide an emergency system second to none and if we in the UK
do not hurry up we shall be the laughing stock of the amateur
world.

Roderick Clews, G3CDK

OBITUARIES

The Society records with regret the deaths of the following
amateurs:

Mr P. Godley, ex 2ZE
Paul Godley died on 20 October at the age of 84.

In 1921 Paul Godley became the first person to receive in the UK
amateur signals originating from the USA. Using a 1,300ft Beverage
aerial at Ardrossan, near Glasgow, Paul picked up on 230m a trans-
mission from the Radio Club of America, at Greenwich, Connecti-
cut, being sent as part of the Transatlantic Tests. These tests
showed clearly the advantages of cw over the then-favoured spark
transmissions,

Mr R. A. Delahunt, G4QD, of Newcastle, Staffs, on 12 October
1973;

Mr L. F. Masters, OBE, G3YDJ, of Chandler's Ford, Hants, on 17
September;

Mr W. Miles, GAGCHK, of Pelerborough, on 26 October.

Looking ahead

4 January 1974—RSGB Presidential Installation, Bonnington Hotel,
Southampton Row, London WCI.
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Present at the meeting of Council on 3 September 1973

Standing (I to r): Messrs G. M, C. Stone, C. H. Parsons, R. F. Stevens, A. W. Smith, J. R. Petty, F. C. Ward, W, F. McGonigle,
(Council members); A. W, Hutchinson (editor). Seated (I to r): Messrs W. A. Scarr, E. G. Ingram, (Council members); Mr G. R,
Jessop (Executive Vice-President) ; Dr J. A, Saxton (President); Mr D. A, Findlay (general manager); Messrs R. W, Fisher and

W. J. Green, (Council members).

Photo : P. Fletcher

The Appleton

Laboratory
Change of name for the RSRS

On 7 November the Secretary of State for Education and Science,
Mrs Margaret Thatcher, visited the Radio and Space Research
Station at Slough, Bucks, and renamed il The Appleton Laberatory.
The new name was chosen to mark the long and close connection
with the work of the station of the distinguished physicist, the late
Sir Edward Appleton, CBE, KCB, FRS.

After the renaming ceremony, during which she unveiled a
plague and portrait of Sir Edward Appleton, Mrs Thatcher, and
other guests, toured the laboratory and saw some of the work
which it is undertaking. Escorling Mrs Thatcher was Dr J. A, Sax-
ton, direclor of the laboratory and this year's RSGB President.

The genesis of the laboratory lies in the former Radio Research
Station of the Department of Scientific and Industrial Research and,
before that, in the Radio Division of the National Physical Labora-
tory, to go back no further. In the early days, beginning some 50
years ago, the role of the laboratory was clearly defined as the
conducting of fundamental research in radio wave propagation
to provide basic information widely needed by a range of users to
assist the development of radio communications in the broadest
sense; including point-to-point communication, broadcasting,
navigation, etc. The development of radar techniques was an
important outcome of this work in the "thirties,

The study of propagation necessarily involved geophysical
research to understand a range of solar-terrestrial relationships,
the formation and characteristics of the ionosphere and the nature
of the troposphere as a medium for the transmission of radio waves
involving the interdisciplinary field of radio-meteorology.

Platform party at the re-nam-
ing ceremony. L to r: Dr
J. A. Saxton; Mrs Margaret
Thatcher; Professor S. F.
Edwards, FRS, Chairman of the
Science Research Council;
Lady Appleton; and Sir Eric
Eastwood, FRS, chairman of
the Astronomy, Space and
Radio Board of the SRC
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Ameng several projects at presenl being undertaken by the
laboratory, those of particular interest to radio amateurs include
research into the scattering of metric radio waves by the iono-
sphere, the scattering of centimetric radio waves by rain, cloud and
clear-air inhomogeneities, and the earth's ionized and neutral
atmosphere, Satellite data analysis and computing is also under-
taken, including orbit predictions for satellites such as Oscar.

The laboratory continues to be an effective source of independent
advice on the application of wave propagation knowledge to com-
munications, radio astronomy, space science, frequency allocation
and radio interference problems.

The research programme on the propagation of radio waves al
very short wavelengths includes two main topics. The first is the
effect of heavy rain on terrestrial and earth-space paths in the
waveband 0-3-3cm. This information is required in the planning of
microwave communication systems. Secondly, basic investigations
of atmos pheric absorption, especially that caused by water vapour,
are in progress in the waveband 0:3-3mm. In this region of the spec-
trum, existing theories of absorption show significant discrepan-
cies when compared with measurements. This resull is attributed
to the presence of multimeric molecules of water formed by hydro-
gen bonding, a feature not yet included in the theory.

The laboratory participates with Canada and the USA in a
programme for sounding the jonosphere by use of instruments in
satellites. Information, particularly over the oceans, is needed to
improve the models of the ionosphere which are used in predicting
the behaviour of long-distance hi radio communications circuits.
These investigations have given rise to theoretical investigations of
neutral-air winds at altitudes above 100km, which cause ionization
to move along the peomagnetic field lines and may explain features
of the ionosphere which have long been regarded as anomalous.

More recently some evidence has been detected that the geo-
magnetic field, and possibly the solar wind, can influence the large-
scale average distribution of pressure in the lower almosphere. No
physical explanation yet exists for this exciting possibility of rela-
tionships between the weather and geophysical phenomena at
much greater heights in the earth's atmosphere,
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MEMBERS’ ADS.......oeceeree

These low-cost flat-rate advertisements are accepted as a service
to members of RSGB, They must be submitled on the Members’
Ads order form printed on the last page of each issue of Radio
Communicalion, or on a postcard similarly laid out. Each must
be accompanied by a recent Radio Communicalion wrapper
addressed to the advertiser, as proof of membhership, and a remit-
tance by postal order or cheque for 25p (stamps not accepted).
They will not be acknowledged. Those not clearly worded or punc-
tuated will be returned. No other correspondence concerning this
service can be entered into.

The closing date for each issue is the dth 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.

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 advertisements, and accepls 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.

See the current order form on the last page for further details.

Post to : MEMBERS' ADS, "RADIO COMMUNICATION". 35 DOUGHTY STREET, LONDON WCIN 2AE

FOR SALE

New unused 30ft Telomast complete with accessory pack, instruc-
tions and coaxial stand-off arms, £14.50 ono. N. Hingley, 4 Eimdale,
Halesowen, Wores B62 9AJ .

Heathkit HW1TA with commercial fet pre-amp fitted, (otherwise
as new) plus mobile psu, mint condition, plus both manuals,
four xtals, spare set of valves, £65 ono secures. W. D. Whatmore,
“Hollybank", Sellicks Green, Blagdon Hill, Taunton, Somerset,
Tel 082342.253.

CR100/8 £12; as new GEC Miniscope, 1in tube, £5; HA500 Lafayette,
ham bands only, £15, double superhet, buyer collects. GBCZH,
QTHR.

Camera, 625-line, lkegami TK204VD4, converts 405, focusing lens;
spare Vidicon £25; monitor Murphy, 23in, automatic 625-405-525
line selection, £25; audio generator, Nombrex 40, sine/square,
brand new, List £27.15, only £20. G3IMHS, QTHR. Tel Sedgley 73465.
Codar AT5 T28, complele mobile installation, inc mic, speaker,
Halconaerial, 160,80 loading coils, also base station power supplies,
£35. G4AKJ, QTHR. Tel Bristol 46612,

Pye Vanguard boot mounting 4m, 7026 and 70-375 crystals,
complete with console for car interior and whip, all ready to go,
£35. G3ZLO, QTHR. Tel Horley 3123.

Eddystone 680X, immaculate condition, £55; HW17A £45; Emsac
2m converter £8; Class D Mkll wavemeler £9, buyer collects.
G8FSM, QTHR. Tel 0272-655012,

C53-TX QRO a.m, cw, complete with four spare 813s, vio, manual,
offers ?; SB-10U mint, leads, mic, manual, £20 ono; Top-7 Ix,
rebuilt with homebrew control box, perfect, £10 ono; matching
inverter, modified, working, £5 ono; R-107, £2.50. P. Russell, 13 New
Road, Bolter End, High Wycombe, Bucks, MP14 3NA. Tel 28682,
DX100U, b cond, also some Nos Rad Comm, Practical Wireless,
Practical Electronics etc sae. Wanted Heath DX40U with vfo, or
purchase separately; workable 2 or 4m rig. GI3YMT, QTHR. Tel
644688,

Oscilloscope, Cossor 2100 double heam, 6MHz, 100mV/cm, with
preamps (two) 1mv/em, excellent performance, manual, £50.
Tel Cobham (Surrey) 3117 evening.

GR286/STR28 marine vhi band style HC6/U crystals, tx/rx channels
1-5, 7-9, 18-22, rx channels 12-14, £1.25 each; Racal 1-4MHz ssb
crystal filter (usb) £8; vhf/fm base station, high band, 10W £12.
G3JMJ, QTHR. Tel 073-271 3467.

Eddystone 840C gen cov rx, very nice cond, £40. GAWEX, QTHR.
Tel 021-354 4265.

Pye Cambridge AM10B, 12V, complete with cradle, control box,
spkr, microphone, cables, vgec, aligned, 145MHz, less xtals, £30,
carriage by arrangement. GBCDJ, QTHR.

Sifam 100-0-100:A meter, scaled 10-0-10, 31 by 3in, £1.50; tacho
generator, Servo-Tek type SB-740B-1, 20V per 1,000rpm, brand
new, £5. GABEZ, QTHR. Tel Cheltenham 57595.

ARSB8D, new, boxed, £48; JXK 2m converter with tunable if.,
28/30, £10; 2m tx, QQV0640A, UM2, 2-KT88s, £18; QQVO0310,
driver/QRP a.m./fm, £12; QQVO320A/P trans mod, £10; 50t
Telomast £16; 2m Parabeam £12; 339 d/b scope £12, gone ssb,
buyer collects. Pugh, 360 Hihley Road, L Gornal, Dudley, Worcs.
Tel Dudley 55816.

523(2) 6V types, various QV04-7(3), 1600-1500-0-1500-1600 about
750mA; xtals, HRO, 456kHz; 10x 5MHz(2), 500kHz(2), hdbks Halli-
crafter S$36, BC221, AE, AF, AH; Dumont 5in cro, type 208, see
other advt, all rsnble. G2BPC, QTHR.
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813(2), 815(2), 866A(2) 829B(3), 832A, QQZ04-15(2), 6L6 (6), B07(4),
UM3, UM1, 6B4G(4), 1,100-0-1,100 ex T1131, VCR139A and 2 bases,
S5CP1 with transformer, 240V prim, 2kV/5mA out, plus 2X2/879 and
hv/lt who xtals FT241(21), FT243(24), mosily TMHz + , sae. G2BPC,
THR.
Garex Twomobile a.m./im tx/rx, mint cond, cost £110 accept £75,
less than 10 hours use, buyer collect, rx fully tunable, 3 xtals. G3KNB,
QTHR. Tel Stafford 62105.
Solartron CD513 scope with manual £40; probes, Bird thruline
25W 25-60MHz and 10W 100-250MHz, £12.50 the pair; Heathkit
100MHz counter, 1B1101, £95; complete 144MHz ssb station includ-
ing Heath HW32A, £120. C. R. Jenner, 27 Buchan Road, London
SE15 3HQ. Tel 01-732 6918.
Lafayette KT390 tx kit £27; Heathkit GD-1U £8; 19 set Mklll mains
psu, £10; rf amp No 2 £3; two Nod6 sets complete £5; BTH P58 rx,
280-680MHz continuous, £25, all good condition, buyer collects.
P. Lowenstein, 3 Kelman Close, London SW4 6JE. Tel 01-622 9549
evenings,
Louve 105 freq meter and charts, faully, £5; BC221 freq meter and
charts, psu, £9; LM14 freq meter and charts, psu, £14; BC312 rx,
rebuill, with min valves in i.f., S-meter, product detector, psu, £16.
gl_;'_?;'lgrlin. 114 Briggs Fold Road, Egerton, Bolton, Lancs. Tel Bolton
KW Vanguard with 160m, Eddystone mains filter, h/b 4m tx/
converter, Heathkit Q@ Mulliplier, h/b i.f, strip, ideal for 2m but needs
alignment, No ble offer refused. Buyer collects. G3THC,
QTHR.
160m transverter, TMHz input, 40W p.e.p., built for FT200 but suit
any rig, £20.00; AM10D, 145-80MHz, £25: TS174U, complete,
240V ac, charts, £20; 2m 32 whip, £3; 813 and base £100, part
exchange for KW2000. G4BXD/GBESY, QTHR.
Eddystone 730/4 rx, see Sept 73 SWM, as new; G3MXO. Tel
021-772 5409.
KW2000A, complete, speaker, ac psu, Shure 201 microphone,
instruction manual, very clean condition, little used, £135, also
Universal Avometer. G3IDFS, QTHR. Tel 021-354 7769.
R206Mkll with psu £20; G3HBW 2m convertor, Eddystone box,
mains psu, i.f. 4-5 to 2-5MHz, £8; Sony TC160 cassette £70; Ultra
packset fm, xtals 144-48 and 145MHz, £40; Solartron oscillator,
25Hz to 500kHz, 50 and 600¢}, £20. GBDDM, QTHR. Tel Penn 4483.
Microwave modules 144MHz rx, 12V pos or neg earth, as new,
;‘,;60. V. M. Rowlands, 37 Hampton Road, Oswestry, Shrops. Tel
4.
1132A vhi rx, working but requires attention, W8356 300V 19in rack
mounting psu, £2 each; SCR522 modulator section, STC, mains
transformer, 0-750V 215mA,, 6:3V 2A, £1 each; Mullard 510 amplifier
£5 ono, buyer collects. GBDLT, QTHR. Tel Broadstone 5370.
Trio 9R-59DS, rx, exc cond with volt stab, hndbk and original box;
£38 plus carr. R. Mortimore, 20 Windermere Ave, Cardifi. Tel 0222-
754588,
"Radio Communication' complete Jan 1969-June 1973, nearest
£3, also Hamgear preselector PM1, mains operated, £2.50, both
plus carriage, items vgc. Stephenson, 82 Morris Lane, Leeds
LS5 3EN, Yorkshire.
Racal TR109C mobile ssb transceiver 4 channels 160 to 40 complete
with 11 crystals, handbook and aerial, usb, Isb and a.m.,exchange for
Vespa Viceroy HW12A or JR310, G30QC, 1 Baker Avenue, RAF
Benson, Oxon OX9-6EQ.
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WS62 tx/rx, 1:6-8MHz, cw & a.m., internal 12V psu, mic/headphone
connector modified to panel sockets, surplus to my requirements,
offers to GM3KHH, QTHR. Tel Clochan 247.

Racal RA17L £170 ono; Racal RA66 panoramic viewer £40 ono;
Racal RAG63 sideband adaptor £30; Drake DSRI digital, cost £1,133
4 months ago, £800 ono; 2 new Eddystone pancramic adaptors,
EP17R, EP20, £40 ea. GW3NWS, QTHR. Tel Tides Reach 232(home)
or Newport 71751 (office).

“Knight'' star-roamer general coverage receiver, ideal young
swl, very good condition, £15 ovno, inspect most evenings and
weekends, please phone first. A. Jackson, 6 Shepherd's Close,
Bartley, Southampton, SO4 2LJ. Tel Cadnam 2640,

HW1TA complete with dc psu, £45; T28 rx, ATS5 tx, with ac & dc
PSUs, £35; Heathkit transistor tester, offers ? G4AIV, QTHR. Tel
0536-710519.

HW101 with (sb series) delux ssb filter plus psu, prof built, excel-
lent, £140 ono: digital freq meter (homebrew), 8-digit readout,
Heathkit cabinet, time and freq measurement 0-30 - MHz, £40 ono,
carriage extra or collect. Bradley, 32 Barley Farm Rd, St Thomas,
Exeter. Tel Exeter 51646,

Joystick de luxe aerial and Joymatch 4RF £7; Testgear (Acton)
signal generator £4; Heath beam switch $-3U £10; Weemegger
(500V) £7; Valves QQVOB40A(2) £1 each, 832(2) 50p, 829B £1 etc;
many components and books. G2FCA, QTHR. Tel 01-952-6566.

2m [m /p valved a.m. tx, pa QQV02-6, integrated 12V dc inverter
(positive or negative earth) and contrel box for single switch con-
trol, metered, perforated steel case, £17.50. G3TYJ, QTHR.

New unused 5B/254M (3), 6146 (2), £1.10 each; EBBCC 50p,
QQVO03-10 (2) 60p each; Goldring stereo CS90 with spare unused
diamond stylus £2.50. G3KZC, QTHR. Tel 0272-673026.

Swan 500¢, as new, £155. G3KNA, QTHR. Tel 097-623122.
Pocketphone compact uhf transceiver brand new with xtals on
433-20, Deacs, copy of handbook, 25kHz channel spacing, £65 no
offers, GBEAO, 28 Hertford Road, Clare, Suffoik. Tel Glemsford
770 or Clare 7163 (evenings)

Shack clearance : Collins KWM-1 51N0Q594, 316-1 psu, mint cond,
offers; Hallicrafters SX101, manual, £75; National NCX5 mkll, psu
etc, £175; Drake R4A, MS4 spkr, 1:6-30MHz, £125; Trio JR599 rx,
1:6-30MHz, 144MHz, as new, complete, £145. GI3ZIA, QTHR. Tel
Enniskillen 2188 N, Ireland.

TW communicator, 2m, £30, or exchange for rx. GABHM, QTHR.
Tel Leeds 664833,

KW2000 ac psu, £85; /m psu £15; 24V t/p psu, £4; valve tester, £7,
property late G3BDMN; HW100, believed ok, Immac, no psu, £65;
G2DAF tx, no psu, believed ok, £12, buyers collect weekends.
G3IDCS, QTHR.

Automatic digital keyer, 256 bit memory, programed with diode
matrix, 2 auto stops and repeat capability 10-45wpm, built-in monitor,
ideal for CQ, station ident etc, £20; RCA 16561 20p; 1il 209 LEDs 12p;
BF240 7p. GAWZT, QTHR. Tel 0403 710565.

KW Valiant tx, 160-10m, £20; BC221AH with orig charls, no psu,
£15; B44MK3, unmod, no xtals, offers, buyer collects; B&W 2Q4 £2.
G3HWH, QTHR. Tel Nelson 65080.

Radiovision Commander gc/ham band rx, £21; T/band h/brew
a.m./cw tx, £7, (buyers test, collect); 436kHz Isb xtal filter with tx
cct, £3 pp: HCBU, 11,155kHz (mix10-7/455) 75p, pp, all ono. G3CDR,
QTHR. Tel Dartford 26976.

FR400SDX receiver in mint condition, complete with instruction
manual and circuit, £150 ono. G4A X0, QTHR.

Waveform generator type 51, £10; crt unit type 2 £6;45MHzi.f.amp,
£2;30MHz i.f. amp,£2; vhf rl amp £1; vhi osc £1; 20MHz i.f. amp £2;
af amp unit £1; Foster Seeley discriminator £1, post extra. SAE with
enquiries. R, Hayward "Sunnyfields", Lighthouse Rd, St Margarets
Bay, Dover, Kent, CT15 6EJ.

HW-17A Minor, (removeable) mods, homebrew mobile transistor
psu and cables, £50 ono; HG-10B vfo B0-2m, £25 ono, both with
manuals, carriage extra. Wanled compacl ssb tx/rx, internal psu,
80/20m, 160/80m, why, replies 100%. GM3SYD, QTHR.

Calibrator unit type 1 with 250V ac power unit useful for conver-
sion as transmitter or receiver or test instrument, Carriage extra,
sae with enquiries. R. Hayward, “"Sunnyfields", Lighthouse Rd, St
Margarets Bay, Dover, Kent.

KW Geloso amateur band converter, 6 bands; £10 or exchange. J.
Coles MacGregor, 166 Ellenborough Road, Sidcup, Kent.

Trio JR-500SE, vgc, extremely stable, vg 2m, £45; 2m converter,
27-7 to 29°7MHz, suitable above, brand new, £12 or exch 2m gear
(tx-rx). GBESK, QTHR. Tel Bradford 45611.

BCC6B9 tx/rx, high/low band with 12V psu, £5; mains stabilizer
(variac type) £6; Brenell tape recorder with accessories £25; Grun-
dig GMU3 mixer £3; teak hi-fi cabinet £15; microphone on floor stand
£5. GAWMQ, QTHR. Tel 01-903 4363.

Hallicrafters RXs SX-96 £58; 527c £22; Trio TR-2200 6ch fm tx/rx
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£60; Pye Vanguard AM25T, tuned 2m, complete, £24; Telford/BAEV
2m cnvir Mk2, new, £10. Wanled SX-122, B88A, exch, why. Bob,
G4AFY, QTHR. Tel 61752, 6-Bpm.

Property late G3JCQ: Drake TR4C still under guarantee, with
psu and speaker unit, £270 ono; also other items. Details from
G3KKJ. Tel Ulverston 53685 (evenings) or write for lists.

Yaesu FR400SDX £140; Drake R-4C, brand new, £230; KW204 tx
£100; DA-1 Keyer £10; Hallicrafters HA-1 Keyer £30; KW Eza
match £9; Drake W-4 £20, all excellent condition, Wanted P-60
Versatower. GW3YGH, QTHR.

CW tx, 80-10, pair 807s pa, £10; Parmeko 620V 200mA, 375V 250mA,
5V6A, £4; Gardner 350V 250mA plus lots heaters £2; Parmeko
swinging choke, 3-6-20H 250mA, £1; Gardner chokes 50p, buyers
collect. GZHLU, QTHR. Tel Reading 61622,

KW Ezee Match with separate band switching £14;18AVQ hi-gain
vertical aerial £14; AVO electronic test meter £14; prefer buyers
collect. GAMIX, QTHR. Tel Teignmouth 4480.

FM Vanguard 24V, switched power, QQVO640, on 144MHz, good
clean condition, mains psu, sell or exchange, EC10, test equipment
etc, £30, buyer collects. G8BTI, QTHR.

Garex 2m a.m./fm tx/rx, as new, transmitter has 6 channels with
trimmers, 145-00 crystal included, £80 ono; BMHz crystals on 145-15,
15;2;!5. 145-65, 145-80, 145-925, £1 each, G3UKM, QTHR. Tel 061-439
Collins KWM2, lactory fitted i.f. noise blanker, late serial number,
complete with ac psu, first reasonable offer accepted. G3ENG,
QTHR. Tel after 7pm, Burgh Heath 56645.

Two Williamson amplifiers, Woden polted output transformers,
transistor stereo pre-amp, power pack, twin 450V and 20V, £20.
G3BYY, QTHR. Tel Wraysbury 2007.

Owner emigrating: Creed 78 £10; 65 printing reperforator £8;
25 punch £9; 92 reader £4; 80-0-80V psu £3; Marconi 60W 2m a.m.
base station £18; No 7 crystal calibrator £2. G. W. Newsome, 11
London Lane, Bromley, Kent, Tel 01-460 2592,

Chinon 809, 8x zoom cine camera in excellent condition complete
with case, lens hood, instruction manual, £55; will exchange for
EC10 Mk2 or Heath GR78 or FL50B. M. S. Soo, 30 Manbey Grove,
Stratford, London E15, Tel 01-242 4433 ext 313,

B40A rx, complete with manual, £15; EK9X electronic key, new, £8;
Joystick UFA, 1971 model, £4, assortmenl electromechanical
relays and uniselectors £5 box. A. Nellson, 78 Ackers Hall Ave,
Liverpool, L14 2EA. Tel 051-220 5470; after 6pm or weekends.
Microwave Modules 2m 5W transistor a.m. tx; 40W a.m. mains
operated 2m 1x, offers. GBGMR, QTHR. Tel Luton 35806.

SCRS522 vhi tx, 2m xtal, needs tidying, £3; type 8N 100W vhf pa with
2 spare 8019s, £5; TU7B tuning unit, £1; two 3ft high 19in racks, £2
each. G3YBJ, 85 Downland Drive, Southgate West Crawley, Sussex.
Tel Crawley 36147,

DC psu for Yaesu FT200, perfect, offers; Top Band a.m. tx in work-
ing cond, suil mobile operation, £4; TOMHz converter, solid state,
i.f. 3-3 to 4MHz, £5 ono. G3ZUL, QTHR. Tel Droitwich 4510.
BCC-21T, psu, charts, £15; Advanced G3HSC record, 45wpm,
£1.50; two telephone handsets 50p; Voltmeter 0-100V0-5V, leads, £1;
transistors, 2N2102 35p each; books: Shorl-wave Listening 75p;
Build your Amaleur Station £1, new. A, West, 29 Halfmoon Lane,
Herne Hill, London SE24 94X,

Pair Z-match caps £6; Vitavox 100k£2 mic £1; 50:A meter £1;
6001 phones £1; transformers 24V at 500mA, 350-0-350 and 20H
choke £1.20; 2N3553 and 2N706 £1; crystals 44MHz and 45 TMHz
50p ea; hi-pass filter 50p; mic pre-amp 50p; EF86s(6) £1; EL96 25p;
6BE6(4) 70p; EBBCC(3) £1; E180F(2) 75p; ECF80 25p; transistors,
OC170 (5) £1; 2N918 (2) 50p, 2N2021 (11) £1; 2N4124 (10) £1; AF186
(1) 40p; postage extra. G4AWJ, QTHR. Tel Heathfield 2454.
FTdx401, immaculate condition, £215 ono; Yaesu YDB844 table mic
£7, free with 401; TW Topmobile 160m tx/rx, 12V dc, £20; Tx/rxs
sent free by Securicor, write or phone (evenings), G4BVH, 73 Dudley
Road, Brighton, Sussex. Tel 0273 504634,

Large potentiometric chart recorder, 25mV, 25:A fsd, £40;
unstabilized dc supply, 70-0-70V, 20A, £4; Grundig Reporter tape
recorder £3, all items buyer collects. Newton, 7 Little Pynchons,
Harlow CM18 7DB. Tel Harlow 28969.

RTTY Creed model 47R teleprinters £15 each; Creed 86R reperfor-
ators, £15 each; Creed 6S6 tape readers £10 each; Creed 7PN/4
Punch 75R, Model 92 and psu, ok for spares, offers ? sae enguiries.
GBEPI, QTHR.

BRT402E, rack mounting rx, £60 ono; antique tv/radio, 15in, circa
1938, offers ? Dekatrons, octal valves, meters, transformers sae list.
F. W. Mulford, 10 Stanford Way, London SW18. Tel 01-764 6207.
TTL xtal standard, outputs 1MHz, 100kHz, 10kHz, integral psu,
£10; 2m Hi-Q break £2; Labgear speech pre-amp clipper £1.25; Zm
pre-amp £1; 100kHz xtal BTG £0.75, post extra all items. GBCEX,
QTHR.
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Shack clearance, many items for sale including EA12 £125;
Vanguard AM25T, converted, with all accessories, xtal and car
battery, £20; many valves, transformers, Painton resistors elc,
sae with requirements or call evenings. R. Phipps, 26 Spinney Hill
Crescent, Parklands, N'pton.

Viceroy Mk IV, vgc, £50 ono; rx, KW77, vgc, £50 ono. G3FVB,
QTHR. Tel Buxted 3356.

FRdx400 £100; FL2500 £30; BCC21, correct charts, £15; KW2000A
plus psu £120; 70cm cavity with 4CX250B and base £6; QQVO6/40A
£4,25 new; 6146B £2.25 new; QQVO3/20A £2; Hudson 4m tx/rx £8;
4m aerial £1; postage extra, G3KHU, QTHR.

SSM mf converter £15; UR203 coaxial cable 10p/m; Desk mic £2.
G3IZNW, QTHR. Tel 01-432 2343 (8-4 weekdays only).

Offers invited for BC348Q S-meter, built-in psu; Pye base 1x; Pye
Cambridge; Solatron CD513 with handbook; B2 rx and psu; 2m
converler & psu, buyers inspect and collect. G3LYU, QTHR. Tel
Leicester B76459.

FT-2F with accessories, as new in box, also 5/8 G-whip, £75 plus
post; Dartronic scope model 510, lacking eht, gift £15 plus post, 3
figure list price; quantity Celestion speakers, & by 5in unboxed,
£1.50 each. GW3TMP, QTHR.

Frequency meter W1191A, mains psu, data, £5; tv, Philco 1019,
17in, vhi, overhauled, £7; ic skt pins, lengths of 100, 50p; 8-track
stereo tape player, little used, spkrs new; VR150s, unused, 25p.
G8CLG, QTHR. Tel 01-778 2739,

FTdxd401, 7 months old, as new, in makers carton, little used, £215.
GM3DJT, QTHR. Tel 031-334 2672,

Heathkit rx, model GR78, 12 months old, aligned and serviced by
Heathkit, in immaculate condition, a good standby receiver, can be
used mobile; buyer collects, £50, 50 Sherbourne Close, Hove,
Sussex BN38BE. Tel 0273-414244 ext 37,

House, "Californian" style open-plan lounge/diner, kitchen, 3
beds, warm air ¢/hing, fitted carpels, d/g, conservatory, greenhouse,
“'shack"”, garage, 300ft asl, large garden, £12,300. QRA Canterbury.
G3IRHL, QTHR. Tel 0227-60334.

Trio 9R59DE rx, superb condition, calibrator circuit, audio filter,
cathode follower fitted, many extras, £30. M. J. Cawood, 10 Fitz-
gerald Rd, Thames Ditton, Surrey. Tel 01-398 4727.

Heathkit HWA17-1 mobile psu £8. G3ZJF, QTHR. Tel Windsor

68364,

Storno CQM13C Hi-band £10, B4d Mk Ill, tx on 4m, 2 xlals £5;
LG300 tx £10; Canadian No 9 receiver, offers ? Will deliver London
area. G4BOW, QTHR. Tel 01-980 2074,

HOQ170A receiver, plus 2m converter, £70 ono; Pye Ranger with
transistor psu, rx modified to tune 28 to 30MHz, £5; homebuilt 2m
transistorized rx, £10. G3LYP, QTHR. Tel High Wycombe 881298,
Exchange Eddystone EA12 rx for wide band double beam oscillo-
scope, example CD1400; KW Vanguard tx, 160-10, £20. Livermore,
1 Roe Green Lane, Hatfield, Herts.

“"Radio Constructor' 4m tx £6; 2m tx £12; “Diode circuits hand-
book" by R. P. Turner 75p; “Electromagnetlism” by Slater and
Frank £1.50; “Elementary Technical Electricity” by Huck 60p, books
as new, sae list. H. H. Seymour, 74 Harold Estate, Pages walk,
London SE1 4HW,

Collins F455-J-3.1 mechanical, McCoy 9MHz Golden Guardian
filters, many crystals; 23cm radial cavity; many small items (listed).
G2CPM, 10 Wyndham Road, Shaw, Newbury, Berks. Tel Newbury
464,

Koyo 1770, 11-band, month old, cost £60, sell £54 or exch for
EC10 MK2 Lafayette 600 or 800, Trio 310 or 8R58DS or other good
small short-wave rx, cash adjustment. L. D. lIreland, Carnhell,
Camborne, Cornwall, Tel Praze 236.

Unused 70cm gear: Microwave Modules converter £14; 28-30 i.f.
Tronilex systems 8W tripler/pa with stab psu £15, £25 the lot.
Wantled QRO audio pa equipment. G4ADN, QTHR. Tel Bolton 55051.
FT200 Yaesu tx/rx, FP200 speaker, psu, mint condition, quite
outstanding, £155 ono; Heathkit SB101, SB600 speaker, psu, as
new condition, £155 ono, view and test. G3WY, QTHR. Tel Evesham
45497,

HW12A 80m tx/rx, ac psu, fb condition, any sensible offer, only
30h use. GM3SBC, QTHR. Tel 031-336 7288.

Redifon GR286 tx/rx, 156-157TMHz, easily converted to 2m, exc
condition, some crystals and handbook, £30 ono, Husk, 3 The
Crescent, Common Moor, Liskeard,

Eimac 7034/4X250, brand new, used but good 4X150As, exch for
QQV0O7-50s in sim condition. I. F. White, G3SEK, 17 Holmbush
Road, London SW15. Tel 01-788 4067 evenings,

Heathkit GR78, 150kHz-30MHz rx, factory aligned, mint, ideal
mobile rx, sensible offers please. Wanled Radionic electronic kit;
Ezee match. Baxter, 251 Harrogate Road, Eccleshill, Bradford,
Yorks. Tel 0274 639823.
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WANTED

SSB rx adaptor for 455kHz receiver. J. Coles MacGregor, 166

Ellenborough Road, Sidcup, Kent.

Teenage swl would like to work on GB station from 21 Dec to

6Janin London or around St Albans/Watford area, willing to work

any hours. R. G. A, Tearle, "Pathside", Frithsden Copse, Berkham-

sted, Hertfordshire. Tel Berkhamsted 3853 after 6 pm.

Radio books/booklets, old/new, why; Radcom 60/70; info on

second world war p.o.w. RXs/Stalag Communications; radios 1900-

1935: A. A. Coults, 31 Alloa Rd, llford IG39SW Essex. Tel 580-5042,

Transistor rx suitable for 2m, as tunable i.f. (26-30MHz) or direct

2m rx, GBFMS, QTHR.

Panda Cub tx, good cond. G3BPE, QTHR.

Complete station tx/rx, hf/vhi, tower, aerials wavemeter. Buyer

will collect in London and Home Counties. R. Chaddle, 191 Honey

Lane, Waltham Abbey, Essex. Tel Waltham Cross 26997.

Transformers, 2-2-5kV at 300mA and 10V at 6-5A; high power aerial

change-over relay; high voltage tuning capacitors. P. Smith, 49

Hucknall Avenue, Ashgate, Chesterfield, Derbyshire.

OAP wants information on using valve i.f, transformers with tran-

sistors; Electroniques bandspread coils and IFs, valve or transistor,

good 250-0-250V 150mA mains transformer, state size. Sutcliffe,

24 Medfield Street, Roehampton SW15, Tel 789-4979,

KW2000, A or B, with ac and/or mobile psu, must be in good cond.

For sale. Philpotts G2DAF tx case with ready drilled front panel and

sides, £4, pref buyer collects, GIPGN, QTHR. Tel 0277-822891.

432MHz converter, i.1. 144-146MHz, also Telford Comms 2m aerial

filter and bandsearcher module. Andrew Humphriss, 14 Fosseway

Crescent, Tredington, nr Shipston-on-Stour, Warwickshire.

Indicator unit or case for AR22 rotator. G3JBU, QTHR. Tel 0604-

43020.

Information on Phillips 411 intercom, Dynatron type RA30; buy or

borrow CR100 manual. M. Green, 12A West Road, Weaverham,

Northwich, Ches CW8 3HQ.

Buy or borrow manual, circuit diagram, alignment details, for

S$X28. D. King, 34 Crawshay Drive, Emmer Green, Reading RG4

B8SY. Tel Reading 477048.

Minimitter MR44/ll manual, beg, borrow or buy. D. J. Fernie, 78

Broadacres, Guildford, Surrey. Tel Guildford 75627.

Heathkit RA1 receiver with crystal calibrator if possible, also 2m

converter for use with the former. J. L, Fryer, 13 Chantry Close,

Newark, NG24 4JZ.

He{ﬂhklt RA1 receiver please write. J. Banks,31 Jubilee St, Newark,
otls.

Electronique coil pack, covering amateur bands only, 160-10m,

state price, A. G. Campion, 351 Willilamthorpe Rd, North Wingfield,

near Chesterfleld, Derbyshire.

Creed 1B teleprinter and terminal unit. Tibbert, 11 Darwin Rd,

Mickleover, Derby. Tel 511434.

Marconi TF643C absorption wavemeter, price and details to Liver-

more, 11 Roe Green Lane, Hatfield, Herts.

Exchange 2m Storno Viscount rig complete with cb for multi-

channel tx/rx, r/c (proportional) gear. G3IPQC, QTHR. Tel Farn-

borough, Hants, 44268,

Braun 1000D rx; KW Ezeematch; car bracket fan; dig counter for

Y;asu FT101. K. Lee, 400 Edgware Road, London W2. Tel 01-723

5521,

Mains transformer for CR100. G.|G. Carter, Simons Lane, Alderney,

Cl. Tel 2650,

ARS8 ; HW100 or SB101 with pu; 750 vhi coaxial relay; 5R4 and 5U4

valves; 1972 Call Book. For sale Ozalld pholocopier. J. R. R. Baker,

Bontenwydd, Cards. Tel Bronant 608,

R216 or similar gen coverage vhf rx. G3PGN QTHR. Tel Blackmore

(Essex) 822891.

INTERFERENCE PROBLEMS

Members d of ing interference or who
suffer interference from external sources are invited
to seek the assistance of the Interference Committee
in solving their problems,

Enquiries should be addressed to: The Chairman,
Interference Committee, RSGB, 35 Doughty Street,
London WC1N 2AE.
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CRYSTALS: STILL 1000’s IN STOCK PER PREVIOUS ADVERTS

TX, 4 = 150A's in parallel P.A. Blown, Pi tank, 70 ohm output, 70 ochm inpul 2 volts RF carrier or SSB into BCHE then
5B254M (min. 80T) driver. First 2 stages linear, 4 = 150A's can be based AB or C to suit mode. Gang tuned by inductors
calibrated 2-8-18MHz, will go up to 30MHz if some fixed capacitors removed, Also has switched metering and 2 switched
crystal positions for CW or AM. Maximum output power 400W SSB or CW, 280W AM. Power requirement 6001200 volts HT
300 volts MT, 24 volts heaters, bias, relays and blower, With circuit and 2 crystals Size8 x 8 x 12

MARCONI TX PA UNIT up to 160 watls output from a pair of 820B's in parallel into 50chms for 10 volts RF dnva |n10 BAQﬁ
driver 829B buffer. Power requlmmenl mvso volls HT, 300 volts MT 24 volts heaters. —50 volts hias. with circuit, Size
8 % 10 = 16, aa £8

COLLINS TX PA UHIT up to 200 watts output trom 36159's (3|m 6146) in parallel into 50 ohm lead. Pi tank with roller coil

and capacitor turret 2-25MHz, aerial c/o rclay inc. Power requirement 600-750 volts HT, 250 volits MT, —60 volts bias, 24 volits
heaters. With circuit. Size 6 < 5 = 12, 1 i £15

COLLINS MODULATOR UNIT up to 130 watis AF {rom push pull 6159'9 tsml GMGJ cirlven by 250m\|’ inlo 5751 and 5814
amps and 5726 clipper 300-3000 6dB filter. Power roqunred 600-?50 volts HT, 250 volts MT, 24 volts heaters —60 volls bias.
With circuit, Size5 = 3 « 6. .. £12

COLLINS RF/IF AMPLIFIER UNI'I' aII permeabnhly tuned, 2-25MH7.. 2RX RF siages 5?49 s, ﬁrstand secund mixers 5750's,
5749 first IF tuned 2-3:T5MHz, IF output 250kHz. First and second TX mixers 5750's, tuner and multiplier 5654's, drivers 2
5686's, 4 tuned circuits at signal frequency. Power required, 250 volls HT, 24 volts heaters. With circuil. Size 6 « 7 « 8, £15

COLLINS 250KHz IF UNIT mechanical filter, 3 stages 5?49'5 also AVC, Det, NL, 2 5726 double diodes. Power requlred-
250 volts HT, 6, 12 or 24 volts healers. With circuit. Size3 = 5 ~ 6, £15

COLLINS 250kHz OSCILLATOR UNIT 5749 crystal osc., 5749 varactor luned L/ C osc, bolh at 250kHz ior driva and BFO.
Power required, 150 voits HT, 6 or 12 volt heaters. With circuit. Size 14 =« 6 = 5, £10

COLLINS MOUNTING CHASSIS FREE TO PURCHASERS OF SET OF UNITS
COLLINS. MUCH MORE FOR MARINE, AERONAUTICAL AND AMATEUR CONVERSION IN STOCK

MODULATORS, 4 5B254M's in PUSH PULL PARALLEL up to 240 walls AF out for 10mV input, speech clipping.
VOGAD 300-3000!-{2 Power reqmred 400-750 voits HT, 300 volts MT, 28 volts heaters and bias. With circuit. Sizu S5x5x9
v £1

RX RF UHITS 2- 18MH: 3 bands 2 RF s!ages SBAS Mlx 12ATT 3 pang variabre GAMB x!a! osc, EAMB cathude follower,
with circuit, 4 = 4 0, ¥ G e £S5

IF UNIT, tunable 465 + -—?kHz 3 stanes IF BFO NL, Mula, 1000MHz ﬂlt@r. AF, AGC, 36BAB, 2 6AMSB, BAM5 12ATT with
circult, EQ x 4 x 14, - =t £4

RX RF UNITS 2-24, MHz 4 BANDS GAKS RF EBEE MIX EAUG xtal osc. 1* SZMH?_ IF Oul also mciudes ‘rX dr{ve hﬂ.lanced
\r\;lrnc:’ulaior (2JSAU6 & oscl BQMHZ 6AUG, 6AUG & BAOS drivers, All inductive tunlng with 5 tuned circuits at smnnl 1requencys
ith circuit £

RX IF UNITS 182MH1 lnpul 11UkHz 2nd IF AF ouiput w|lh BFO EBAE 1 B2MH2 amp. SBES mix, BAUB 1:93MHz osc, 2

6BAGIF 110kHz, 6BAG BFO,6ALG det AGC, 12ATT AF CV448 NL, OA2 Stabilizer. .. = £10
MARCONI 1616 RECEIVERS 2-18'5MHz, single superhet, crystalcon!rolled fine tunlnq + or —9kHz, 2 RF, 21F, BFO, CW
filter, 2uV for 10dB S/N, 8 x 8 x 13" with MAKER'S MANUAL. . id £20

TUNABLE VHF RX UNITS. 180-240MHz, by increasing turns on RF & Mi:er colts should cover 90-150mHz, RF Unit size
8 = 3ix 3,6AQ4 RF, 6J6 Mix/Osc. IF Unitsize6 = 13 = 345MHz,46AM6 Amps, EAC91 Det/Out. With circuits. RF Unit £3
IF Unit £3

MARCONI ATU UNITS, Roller coils 30 turns, 3 inch dia. 20 turns. 2 inch dia., capacntor turret RF vcltane and current
sensing elements, Size6} = 11 = 16, WITH CIRCUIT . £6
MARCONI MODULATORS. 90 watt output, transfnrmer to match 2000 ohms and screen windmp apeech cltpper audio
AGC, swilched metering for: PA grid, Buffer grid, PA anode, Mod anodes and screens, 500 and 1,000 volts HT. Valves
12AX7, 12ATT, 6ALS, 6AUG, 12AX7, push pull pair 829Bs, 6AQ5, 6AUG. OA2 etc. HT required 600 volts. 275 volts DC. 250
volts AC, room for PSU lnsnde case, Size8 x 12 x 16. WITH CIRCUIT. Weight 32Ibs. £10

CRYSTALS, all tested, £1 each, 25% discount 10 or more; many not listed, specific enquiries slating I‘rﬂquancy required
tolerance and slyte acceptable with S.A.E. please.

TYPE HC/6U. 6087 6089 6110 6114 6121 6125 6126 6132 6137 6138 6143 6144 6145 6148 6140 6154 6165 1671 6182 6187 6193 6198
6210 6221 6232 6237 6243 6265 6276 6287 6310 6321 6332 6337 6343 6348 6354 6360 6365 6371 6376 6382 6387 6303 6410 6415 6421
6432 6443 6454 6461 6465 6470 6476 6480 6487 6498 6499 6516 6521 6532 6537 6543 6554 6565 6571 6581 6587 6503 6606 6610 6616
6619 6621 6626 6627 6632 6643 6652 6672 6675 6677 6680 6721 6732 6738 6743 6750 6776 6787 6900 6910 6920 6937 6956 6994kHz.

ALL PRICES INCLUDE CARRIAGE. SAE ALL ENQUIRIES.

BAGINTON ELECTRONICS .

MARKET GORNER, BAGINTON, COVENTRY, WARKS. GV8 3AP

Phone Coventry (0203) 302668 Also at COVENTRY AIRPORT, Phone (0203) 302449
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NOW — SPACEMARK SSTV ....

SLOW SCAN TV
MONITOR
SSM—1

Plug il into your receiver phones jack and watch SSTV pictures on the
Manitor screan fram DX stations all over the world, |f desired, SSTV plc-
tures can alse be recorded on an ordinary lape tecorder for viewing apain
on your Monitor.

@ All salld state except 5 CRTuba, with 7 ICs, 17 transislors, @ Tuning
|ndicator. ® Conforms fo International SSTV standards, ® 4 swilched
Inputs. ® Manual. ® Two-tone pve-coated cabinet, 137w, x T°h. = 13'd.
Waelght 17 Ibs.

SSM-1 MONITOR—£143 (includes VAT & UK carr.) . . . Why pay double
far an imparted Monitor ?

ALSO AVAILABLE IN KIT FORM.

COMPLETE KIT SSM-1K (less casc), £82. Kits come with full instruc-
tlons, circults, layouts, parts lists, Case easily available.

SET OF PCBs ONLY with full data, £7.50.

SPECIAL PARTS (Translormer, ete) avallable.

SSTV TAPES & CASSETTES with sync, pulses & patterns for setling
up Monitors, £1.80.

COMING: SSTV Camera and Fast Scan Sampler.

SPACEMARK LTD.

SPACEMARK OFFERS A FULL RANGE OF RTTY
EQUIPMENT ...

MODEL SRD-1 solid stale RTTY CONVERTER-KEYER. £54.45. Op-
lenal plug-in AFSK module SRD1-AK, £6.32, SRD-1 completa with
SRD1-AK, £50.50.

MODEL TTU salid state FSK CONVERTER-KEYER for exacting Com-
marcial & Amateur use, £132,

RTTY CONVERTER KITS & PCBs.

ST-6 solid state. PCBs only, with full info, £12.92, ST-6 Complete kit (less
cage), £68.75. ST-5 solid state PCBs with inlo, £4.56. ST-5AK AFSK
module for ST-5, £6.32

&8 MH TOROIDS, 28p. cach plus 109 VAT,

BUTTERWORTH FILTERS, Input BP & Channel,

SSB 90° AUDIO PHASE SHIFT NETWORK UNITS, £3.24.

FIXED FREQUENCY (6-8 channels) FSK RECEIVERS, solid state, for
Met., Press, elc, from £132,

GOOD CW STARTS HERE...
SAMSON ELECTRONIC KEYERS

® ETM-2b, £33.34 (£34.79 with mercury baitaries)
® ETM-3b SQUEEZE KEYER, £38.55.
® STA Monitor unit, £5.25.
JUNKER Precision hand key, superb
professional model, £16.59.

BAUER kaying/Paddie unit for your
El-bug, £5.88.

ALL PRICES INCLUDE VAT
(except Toroids - add VAT
please).

ALL GOODS POSTPAID.

Send stamp for Catalogue RPE.

THORNFIELD HOUSE, DELAMER ROAD,
ALTRINCHAM, CHESHIRE
(Tel: 061-928 8458)

Acclaimed as the World's leading
telescopic tiltover tower in the
field of radio communication

Models from 25 to 120’
. Enquiries to
~“Western Electronics (UK): Ltd
Osborne Road, Totton, Southampton

for the name

Strumech Engineering Co Ltd
Coppice Side. Brownhills, Walsall. Staffs.
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CRYSTALS FT243. 5750—6%00, 7150—7800—8625 In 25kHz steps, 28p each,
5 for £1.24 post 8p. As stocks are gelting low please state alternatives,
No 80 series or 8100, Minimum order 56p,
40 ASSORTED CRYSTALS. All 241A types, £1.10, post 22p.
RF METERS. 2" round, 250MA 350MA, 68p each. 1A, B0p, post 20p. 1A
loose glass, slicky movements, etc., sold as faully, 5 lor £1, post 30p.
BRASS PLUGS AND SOCKETS. Seml| water-proof, 7 pin, 5A, 40p, pos!
10p. APN.1. radio jaltimeter trajrec 445MHz, complate with dynamotor and
valves £2.40, corrlage £1. MORSE KEYS No. 2 Mk 2, 35p, post 10p.
BLOWERS. 240V AC shaded
pole “‘Mycalex'" motor, con=-
tinuous rated vary silent, Double
air Intake, single oulput of about
45 C.F.M. overall size 4" = 41"
* 5%°. ldeal for cooling equip-
manl, etc. Brand new. Our prica
owing 1o large purchase, £2.47,
post 34p. 2 for £4.47, post 43p.
AC METERS 0-300Y MI, loose
plass, slicky movements, other- v
wise new. 4 for £1.10, post30p. L
RF AMPLIFIER typo 450, 8B79 valves, 2 crystals, 28.5 ke/s nd 31.5 kefs
relays. Micro switeh, Res. condensers, Plessey Mk 4 sockets, 6 minjalure
fuse holders, size of unit 9° » 9% x 53", Brand new, £1.35, post 65p. Circult
diagram 18p.
TRANSMITTER, type 87, Conslisting of a 4-valve chassls, 3 3A4 (DL83)
1 1L4 (DF92), 21" slug luned coll formers, 1 miniature transformer, 1
miniature L.F. choke, Inducter, many resistors. capacitors, 1 diode. Fre-
quency about 70 MHz, With valves. New and boxed, 75p, post 30p.
OSCILLATORUNIT No. 704 for R1933A recelver, 3 valves EF81, 7 minlature
wire ended crystals, 2 ceramic yaxley switches, microswitch, variable
condenser abou117PF, wilth slow motion dial, 2§° centre zero meter, 50 micro
amps, cons res, plugs, sockets, In aluminium case. Good condition, £1.20,
post 40p, Circult diagram 18p.
PACKARD BELL 2-vaive microphone amplifiers, complete in neat metal
case with 2 valves 2807 and 65L7, 2 transformers, condenser and D.P.C.0O.
relay, altacnea to case are 2 leads, 1 with a 3-point plug and the other with a
hand switch, Price 90p,. post 37p, Mew and boxed with Instructional
manual and circult.

ALL ABOVE PRICES INCLUDE VAT

ARTHUR SALLIS RADIO CONTROL LTD
28 Gardner Street, Brighton, Sussex, BTN 65806
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IBURNS]

ELECTRONICS

CRYSTAL
CALIBRATOR
c

Price £25.60

C-10

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

oscillator and dividers generate

WAVEMETER
TC-101 Price £18.30

Absorplion wave-
meter covering
0:8-480MHz in six
ranges with meter
indication and insulated
probe.

The above two instruments are designed to meet the

requirements of the UK amateur transmitting licence for
frequency measurements up to 500MHz.

FREQUENCY STANDARD
SD-11

Basic £78.00 Inhibil £5.00
extra.
Battery operated, phase

locked to Droitwich on 200kHz,

with O/Ps of 1MHz and 10MHz, Oplional low signal inhibit facility.

Internal or external aerial,

FET CONVERTERS

= FS2/4
—
MOSFET RF stage + Schottky

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

_
Fco Q‘i"' al
£18.50 &/
- it 2

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

MULTIVERTER MC-3 Basic
frame £6.50 Mains PSU £3.00
1-3 converters may be fitted.
Separate RF |/Ps with common
IF O/P and “thro" position.
External DC supply socket.
Only supplied with minimum
of one of our converters.

COMMUNICATION MODULES—KITS or MADE AND TESTED

== NEW-— — — — e e e -

POWER SUPPLY MODULE PSM-1
Kit £3.20

PHASE MODULATOR PM-1
Kit £5.00. M & T £6.20.

Generates NBFM by audio
comroctod phiase modula-
tion, Use on 70MHz and
above. Conlaing crystal

I SPEECH PROCESSOR SP-1
I Kit £5.70. M & T £7.00.
AF IIP 05V (min,) O/P
|t vort RMS at low 2.
Containg preamp, limi-
I ter, amplifier and active

M & T £3.80

Rogulated PSU lor driving
madules and convarters olc.
Fixed O/P In steps from
5.0v 1o 14.3v, al up 16 100mA
basic ar S00mA with an ¢x-

oscillator, phase modu-
L.P. filter. Suitable for lator and AF filter, insert tra power leansistor. Con-
AM F: & " tains rectifier (half or full
(PSR ot batwesn.  wxidling  TX. § " wave, bridge or doubler)
B d ! ™ ve, .
I May be used with PM-1. crystal and oscillatot it Pl gl ftiersiien

rent amplifier. Short circuit |
protection.

- ——— —————— — — ————————————— — — ———— —— o ]

FM DETECTOR FMD-1 TONE BURST GENERATOR TBG-1
COMPONENTS

6 Kit £6.70 M&T £8.20 Kit £4.70 M&T £5.70
IC limiter, diseriminalor and AF amplifier provide
i 100mV O/P RMS at 3kHr deviation far an |/P of 300V
= min. State frequency In range 350kHz to 1MHz
(1-6MHz to spocial arder). 6-9 voll supply,
Some examples of components from our issue 4 catalogue are
as follows:
Resistors ¢+ & {W 10ohms to 1Meg (E12) 1p ea, Polystyrene
capacitors 10pF to 4700pF from 3p, Disc ceramics 1pF to 10,000pF
2{p, Polyester capacilors 0-01=F to 2:2uF from 3p, Miniature
electrolytics from 6p.
3 gang 17pF variable capacitor 95p, special VFO capacitor with
bult in reduction drive £2.80.
BC108 10p, BFR90 (ft 5GHz typ) £3.48, 2N3819 29p, 2N5245 42p,
40673 56p, 2N3866 68p, 2N4427 68p, BLY33 £1.49, HP2835 (schottky
diode) 49p, HP3080 £1.45, 1N4148 4, 1N4001 S5p.
Send cash with order or 15p for catalogues detailing these and
other products, Export and trade enquiries welcomed.

I NBFM Generator FMT-1 -~ SP-1 plus PM-1, (add prices).

Generates access tone tor UK/European repeafer
systems. Range ol frequencies. Easily fitted to
maoblle or hame slation. 812 vall supply.

Anpproved stockists for the following:
HEWLETT PACKARD LTD.
JACKSON BROS. LTD.
McMURDO INSTR. CO.LTD.
MOLEX INCORPORATED. IC connectors
MULTICORE SOLDERS LTD. Solders

PLASTIC & RUBBER MOULDINGS
(GROMMETS) LTD. Grommels

SIGMA PRODUCTS LTD. RF Chokes
from VERO ELECTRONICS

Schottky, PIN & LED's
Variable capacitors
Plugs and sockets

Stock available shortly
LTD.

VAT Reg. No. 218 4215 82. Pleose odd 10% VAT

Equipment and kit prices include carriage. Minimum
to all orders including post and packing charges.

component order 50p. P&P 15p,free over £5 excl VAT.

THE COTTAGE, 35 BEULAH HILL, LONDON. SE19 3LR Tel: 01-653 6229 }
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telecommunication journal

In the increasingly international age in which we live, it 1s more important than
ever that everyone connected with radio should be in touch with authoritative
world opinion on radio matters,

The Telecommunication Journal, the official organ of the International
Telecommunication Union {ITU), serves just this purpose. Since 1869

(when it first appeared as the " Journal télégraphique *) it has faithfully covered all
aspects of telecommunications which come within the purview of the world
organization (now a UN specialized agency) set up in 1865 to regulate them,

The Journal contains

bier

a news section coverng the activities of the ITU, of i1s v
f thlighting technical

admiristrations at i private ope
advances in radio throughaout tf
— arcl by world exper with a |
opments in space communic
a comprehansive list of articles of telecommunication interest appearing in the
sciennfic press throughout the world :
ITU information ~luding hists of forthcoming ITU Conferences and
ner mernaunonat 412 mmumcaton meaungs
a monthly and an annual table of satellite launchinas

n the latest

— maonihly sunspot pr ons
— a calumn devoted tg ternational aspects of amateur radio
It is published maonthly by the |TW in saparate English, French and Spanmish editions

copy. The annual subscn 50 trancs for one languaae

3] 150 francs for three,

For further information, write to: Telecommunication Journal, ITU, Place des Nations,
1211 Geneva 20, Switzerland. Telephone (022) 34 70 00-34 80 00,
Advertising: Agence Polliand, 1, rue du Vieux-Billard, 1205 Geneva, Switzerland

Authoritative — Readable — Comprehensive

"WORTH WAITING'

A JOINT ANNOUNCEMENT FROM

Due to contractual commitments both at home
and overseas Eddystone Receivers are in short
supply. Whilst the manufacturers are doing
their best to meet these requirements we
would ask your forbearance and understand-
ing of the present delivery situation. Limited
supplies of the ever popular EC10 and EB37
will continue to be available. Apologies for the
necessity to “DIM THE LIGHT” — normal
brilliance will be resumed as soon as possible,

IMHOFS EDDYSTONE RADIO Ltd.
112-116 New Oxford St.  Alvechurch Rd.

London WC1ATHJ Birmingham B31 3PP
telephone 01 6367878 telephone 021475 2231mis

884

G. W. M. RADIO LTD.

ALL PRICES include 10 per cent VAT and Post or Carriage.

RACAL Frequency Standard and Powar Supply Unit for Channalizer MA150. Com-
prisos malns power unit giving outputs of 6:5V 11-5A, Nepative 78Y and 250V stabilised
{transformer HT rating is 450mA). Also contains 12V crystal oven for 100ke/s crystal,
Clean and untested, £7. RACAL S5B Adaplors RAZ1E8 for RAYT and RA11T Receivars,
clean and untested, £30, ]

RADIOSPARES “'"Heavy Duly" mains lransiarmers. 205-245¢ to 350-0-350v, 150ma,
6+3v 2:5a, 6+3v 3a, 6-3v 2a (lapped at Sv 3a) £2.57.

TRANSMITTER P.A. units STC T4188, tunes 28 to 18 Mc/s manual or 28V metor
drive. 13° « B" = 8% Palr CV2518 (4 = 150) 28v blower cocled. Bases are NOT UHF
type. ldeal basis for Linear Amplifier construction , £8.75.

RADIO TELEPHOMNES. PYE VANGUARD Am 25B. High or Low Band availoble
complate with cables, control box and speaker. £15 carriage pald. A few AM25T, High
or Low Band, with accessories, £20 carrlage pald. These are recently out of service,
In clean condilion and |ess crysials,

NOISE GENERATORS CT82. Clean, untested, £7.50.

EX-MINISTRY quality wiist watches, LEMANIA stainless steel case, screw back
Chronographs, 1/5th second. Start/stop/return button, minutes dial. Fully over-
hauled, new strap, £16.75 sen! by insured CF post.

DOUBLE BEAM OSCILLOSCOPES CT436(Military version of the Solatron CD1014)
D.C. to 8Mc/s, 10Mv per Cm sensitivity, clean and good order. £54.50.

REED RELAY INSERTS. Overall lenoth 1:85” body 1+17) Diameter 0147, single
pole, normally oft, To switch up to 500ma at up to 250v DC, 69p per doz; £4.12 per 100;
£30.25 per 1000 £275 for 10,000,

NIXIETUBE bases 13 pin, 6 for 38p. Moving coll microphones No. 13 with Plessey
plus for B44, 65p.

All receivers 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.
40-42 PORTLAND ROAD, WORTHING, SUSSEX
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RADIO SHACKLTD.

188 BROADHURST GARDENS, LONDON, NW&6 3AY
Telephone:01-624 7174. Cables: Radio Shack, London, N.W.6

Just around the corner from West Hampstead Underground Station

Open: Mon to Fri 9 until 5. Sat 9 until 1.

Hy-Gain

1BHT 6-80m. vartical towar ..

12AVQ 10-20m. trapped vertical g

T4AVQ/WB 10-40m, trapped vertical

1BANVT/WB 10-80m. trapped vertical

18V 10-80m. vertical . a

12RMQ raof mounting kit for mAVO

14RMQ roof mounting kit for 14AVQ

LCBOQ 80m, loading coll for 14AVQ

THEDXX 6 element beam 10/15/20m,

TH3MK33 element beam 10/15/20.m

TH3JR 3 element beam 10/15/20m, ..

TH2MK32 element beam 10/15/20m. ..

HY-QUAD 3 band 2 element quad

DB10-15A 10 and 15m, beam

204BA 4 element 20m. beam

203BA 3 element 20m. beam

153BA 3 element 15m. beam

103BA 3 element 10m, beam

257 Mobile Mast . .

25280m, coll and llprad

256 40m. coll and tip rod

25520m. coll and tip rod

25415m. coll and tip rod

25310m, eoil and tip rod

492 coll and Yip rod spring

499 flush body mouht

417 de luxe spring .

492 miniature spring £

531 quick disconnect unit

415 heavy duty bumper mount

BNB6 ferrite balun ‘

LA-2lightning anestor(m-lme]

LA-1 lightning arrestor

PL258 connectlors .-

PL258 adaptors

Reducers .

TE 7-01 Antanna noise br:dgs

TE 7-02 Antenna nolse bridge
Hy-Gain prices Include carriage

J.Beam

4/3Y 3 elemunt dm, dipole yagi

2/4Y 4 olement 2m. dipole yagi

2/BY Gelement 2m. dipole yagi

2/8Y 8 element 2m. dipole yagi

2/10¥ 10 element 2m. long yagl

2/12 double 6 slol-Ted yagl

2/HM 2m, halo -

2/XD crossed dipoles

2/UGP 2m. ground plane
SPMporlable mast .. . e
T0/MBM 46 element mul!-heam e

KW Electronics

2000E Teve. with AC power supply

202 Receiver with speaker

204 Transmitter

20008 Tevr, with AC pnwer supply

101 VSWR malor 50 or 75 chms .-
103 VSWR ond power meter 50 or 75 ohm
107 Antenna tuning unit

108 Monitorscope o

E-Z Match 10-80m. A, T.U.

DBummy Load 52 or 75 ohms

Low Pass Filtor52 or 7T50hms .

Balun1 : 1 dual Lmnadan:ei?;‘ib ohlns
Antennn Switch 3-way .

Trap dipole 704t lwInleedEl’ 75 oh ms
Trap dipole 750, coax leeder ..

Trap dipole 9711, coaxleeder and Imlun
Trap dipole with HZP balun

CDR Rotators
AR20 sultable lor 2 and 4m. beams
A mn sullable for 3band beams

HAM M b o S
8-corecontrol cable .. {per yard
4-core control cable (per yard)

Polyquad

2element poly tri quad ..
Jelemont poly trl quad ..
4 olement poly tri quad ..
Spare instruction manual

- £121.00

£18.15
£26,95
£39.05
£14,13
£10.06
£11.66

£8.52

.. E106.70

£21.50
£49.50
£T1.00
24p
15p

£37.50
E£56,50
£75.00

£1.00

Copal Digital Clocks
Model 501 24 hr. with day and date
Model 22224 hr. .. .

Shure Microphones

Model 201 ceramic we

Model 202 noise-cancelling ceurnlc
Model 401A controlled magnetic

Model 444 controlled magnelic

Model 440SL controlled magnetic

Model 215SK ceramic

Model 5018 controlled mnnetlc lowZ
Model 51058 controlled magnelic low Z
Trio

9R59DS Receiver. .

JR-310Receiver ..

SP-5D Speaker

Superex

CQ communications headset 16 ohms
COH communications headse! 600 ohms

APS-11  communications  headset
600 ohms

MBH-3high Z bnom mlx fnrnbuun
Caringella

ACA-1 Audio compressor

ACA-1 Audio compressor kit

STR-1 Standard time Rx, 5/10/15 MHz
STR-1 Standard time Rx kit

Dot Line Mobile Filters
CB-330tunable generator filler
VF-225voltage regulator filter

AF-104 alternator filter

C~40 bulkhead teedthru coax filter
C-70 bulkhead{eedthru coax filter
C-20A bulkhead feedthru coax fller . .
C-20feedthru coax filter .
C-10 bypass capacitor filter

Polythene Rope

100 metres 110ibs strain
100 melres 2401bs strain
100 metres 5001bs strain

Waters

Model 372 Clipreamp speech processor
Model 359 Compreamp speech processor
Model 590G 5-way coax switch

Madel 550A 5-way coax swilch

Mode| 375 6-way coax switch .,

Husller
MO-1 foldover mast deck /lender mount
MO-2 mast b

BM-1 bumper mount—stainless steel
C-32 ball mount complete with hardware
C-29 stainiess steel spring .
RM-10 resonator .. .

RM-15 resonalor ...

RM-20 resonator ..

RM-40 resonator .,

RM-75 resonator .

UMT-12m, mobite antenna (140-500MH2) ..

Robot

Modal B0A camera
Madel 70A monitor
114 macrolens

G-Whip Products

Tribander helical 10/15/20m.
Addilional colls 40/80/160m,
Duobander 160/80m. .
Ranger single band 160m.
Multimabile 71 10/15/20m.
Additional coils 40/80/160m.
2m. § G-whip e

Flexiwhip basic 10m. madel
Coils 15/20/40/80/160m.
Basemounts

Telescopic whip . 4
Kokusai Mocll:.nl:al Flllou
MF455-10CK .. o §i
MF 455-15CK ‘
Mosley

TA-33JRE triband 3 element beam
TA-31JR Triband dipole

16/

£11,50
£5,50

£4.95

£8.80
£11.00

£13.30
£6.10

£39.93
£28.05

£2.36

£2.36
E1.98
£2.31
£1.32
£1.32

e

T2p
£1.37
£2.20

£10.50
£15.75
25

£9.50

E18.70

Closed for lunch between 1 and 2. Closed Christmas week

Sundries
Madel C3042 Field strongih indicator .. ES.44
Model C3005 SWR and power moter ., £3.25
Model C3041 Field strenglh meter £3T
Model C3043RF fiald indicator £4.90
Model SE406 mini SWR meter £5.11
TRIO TR2200 2m. FM teve v .. EBl45
Dual drive mod. kils for HW-100 e . E38
Ferrite rings . per pair o 65p
52 ohmlinhtwelbhl RG1 ?-ﬂ..l for above(yd.) 22p
Standard WIGHTRAPS 500w, per pait £3.00
High Power WIGHTRAPS per pair £4.00
KW Traps and t-piece .. & ~ .. £550
High pass filters type 35A . £2.4
ASAHI RF and power meter £14.85
Modzi G222D headphones 8 ohms £6.27
Model G1600 headphones 16 ohms. .. £2.97
Model G1105 headphones 2000 ohms £1.50
Dummy lod resistors
Tinsley Tx. capacitors 500v, 30»1 WDBF £3.85
Apollo 1kW Dummy load/ Walimeter £58.02
Ten-Tec
PM-2 low-power 40 and BOm. Tevr, £29.70
PM-B2 low-power 20, 40, 8B0m, Teve, £33.00
PM-3A low-power 20 and 40m, Tewr... £40.15
RX-1015/20/40/80m. Receiver . .. ERO0
KR40 Electranic squeeze koyer - .. EA5A5
KR-1 Paddie assembly % £11.00
KR-5 Single paddie kayar £18.70
Argonaut 5 band 5 watts Tevr, . . £165,00
Mode! 405 Linear .t £85.25
Model 250 Power luanly £28.05
R and A
2-C Receiver—SSB AM, CW RTTY . £146.30
2-AC Crystal Calibrator for 2-C .. E935
2-CS malching Speaker lor2-C £11.00
2-CQ Q-Multiplier/Speaker for 2-C £25.30
2-NB Noise Blanker for2-C .. .. £13.20
R-4C Receiver—S558, AM, SW, RTTY .. £242.00
FILTERS Bandwidlhs— 250, 500, 1-5, 6-0kHz

for R-4C . £24.75
4-NB Naise Blanker IorR-4C o .. E3.35
MS-4 Matching Speaker lor R-IC A £11.00
SW-4A Receiver—AM, International SW’ . £165.00
AL-4 Loop Antenna for SW-4, SPR-4 .. £1485
SPR-4 Receivar—General Purpose Amateur

Band Crystal Kitlor SPR-4 ., .. E£286.00
§-NB Noise Blanker lor SPR-4 £31.35
SCC—4100kHz Calibrator for SPRA £9.35

TA—8 Transcelve Adapior for SPR-4 T-4XC  £13.20

DC Power Cord for SPR-4 .. £E2.42
DSR-1 Digital Receiver £1.133.00
b i and A i
TR-4C SSB Transceiver ' . £297.00
34-PNB Plug-in Noise Blanuriur TR-IC .. E3.35
AC-4 115/240V Power Supply lor TR-4C,

T-4xC £40.50

DC-4 12v. Power Supply for TR-4C, T-4XC
and Receiver .. .. £60.50

MMEK-3 Mobilo Mounllnu Kit Tot TR-&C £3.30
RV-4C Remote V.F.O. for TR-4C £52.80
FF-1 Crystal Control for TR-4C £24.20
MC-4 Mobile Console .. £33.00
Transmitters and Accossorles
T-4XC SSB Transmitter (soc AC-4 above) £256.30
L-4B Linear Amplifier (includes Power
Supply) ' . £396.00
MN—4 Antenna umh Nel«mh far 'r-4xc
TR-4C £45.50

MN-2000 Antenna Match Network—2000 walls £93.50

SENTINEL

MF VHF 2m.-med, wave converier £20.52
2m. converer IF's 2-4; 4-8; 28-30 £15.12
Low naise FET 2m. preamplifier ETAS

ALL PRICES INCLUDE V.AT. BUT DO NOT
INCLUDE CARRIAGE (excep! Hy-Gain)

GIRO ACCOUNT No, 588 T151
5.A.E. with all enquiries please.

DRAKE — SALES — SERVICE
SECURICOR DELIVERY £2.20 MOST ITEMS s COURIER EXPRESS % ACCESS % BARCLAYCARD % UDT
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i =
Wind, snow or rain-

MOSLEY is the name

WE ARE THE ANTENNA
PEOPLE

SOME ANTENNAS

N

_Hesroics Ld

MONO-BEANDERS
A-310 3 Element. 10 metres £26.50
A-315 3 Element, 15 melres £27.50
Classic. 203-C 3 Element, 20 metres .. £7T1.00
A-92-5 9 Element. 2 melres £13.00
Di-10 Ground Plane. 10 metres £20.00
D1-2 Ground Plane.2 metres £7.50
MCQ-10 10 metre Quad .. £49.00
MCQ-15 15 metre Quad . . £49.00
MCQ-20 20 metre Quad ., £53.00

DUAL-BANDERS
Elan 3 Elements, 10 and 15 melres £33.00
Elan 2 Elemenits. 10 and 15 metres - £24.00
TD-2 Trap Dipole. 40 and B0 mefres 5 £24.50

Send for HANDBOOK conlaining full delails of Antennas

and other lechnical information. 33 pages 20p.
Refundable upon purchase of Antenna.

VIOSLLEY

All antennas available ex works carriage and insurance extra
Administrative Address only

40 Valley Road, New Costessey, Norwich, Norfolk
NOR 26K, England

TOWERS
ROTATORS
COAX
ROPES &
ma es HE
* BASIC
PRICES.
ADD VAT
1094
TRI-BANDERS
Mustang JElements. 10, 15 and 20 metres £48.00
Mustang 2 Elements. 10, 15 and 20 metres £36.00
TA-33 Jr. 3Elements. 10, 15and 20 metres £38.50
TA-324Jr. 2Elements, 10, 15 and 20 metres £27.00
TA-31 Jr. Rotary dipole. 10, 15 and 20 metres £17.00
Classic-36 Galements. 10, 15 and 20 melres E108.00
Classic-33 dElements, 10, 16 and 20 metres £85.00
V-3dJr. Trap Vertical, 10, 15 and 20 metres £12.00
MCQ-3B8 Cubical Quad. 10, 15 and 20 metres £77.00
El=Toro Vertical. 20, 40 and B0 metres £12.00
QUAD-BANDERS
Atlas Trap Vertical. 10, 15, 20 and 40 melres £24.00
SWL Antennas
SWL-1 Dipole. 11, 13, 16, 19, 25, 31 and 49 metres £12.00
RD-5 Dipola. 10, 15, 20, 40 and 80 melres : va £12.00
Mote: All “*E"™ Models (2° mas! fitting) e i e as .. Plus 50p

J

MAMMOTH

TEST EQUIPMENT SALE

BIRD THRULINE directional wattmelera, model 43, with “N'' type con-
nectors €12, "C*" type connectors £10. Various plug-in inserts available,
send for list.

HEWLETT PACKARD 430C microwave power meters, complete wilh
ATTA head. A precision Instrument for 10MHz to 12.4GHz, £45 each
MARCONI TF801D signal generatars, 10MHz to 500MHz, Severalexamples
of this very well known |aboratory standard, from £35

MARCONI TF1100 valve vollmele i item, from £26.
MARCONI TF1041 A'B/C valve voltmeters, various of these different types
from £20

OSCILLOSCOPES: HP type 130B, a very slable and accurate low
frequency oscilloscope 1mV vertical and horizontal from £50.
TEKTRONIX 524AD scope, with delay and accurate lime markors £85.
POLYSKOP SWOB 1 complele system, swep! RF source and display,
0.5 ta 400MHz, broadband detector, twin channel amplifier. 12 inch screen
fram £200.

HIGH POWER sweepars (n lhe band 80 to 1000MHz available—details an
raguest,

GENERAL RADIO UNIT OSCILLATORS, many different, covenng
bands in the range 0.5MH:z 1o 2GHz, 0.5 wall outpul typical, with PSUs and
some sweeping ottachmants,

VENNER FREQUENCY COUNTER type 3334, £30.

All the above inslruments are in cxcellent condition having been checked
and recalibrated as necessary. Many others and more dotails from:

MAMMOTH ELECTRONICS
32 Norfolk Way, Bishop’s Stortford, Herts, GM23 3PW

Telephone 0279 59367

. another stand

North West Electrics

ALL PRICES ARE INCLUSIVE OF V.A.T.

Cabinet for Irequency counter. 12° « 37 « 4 ° wilth cut-oul to suit 8 digil
| readout. Ventilation louvies, silver grey stove enamelled. £3.57 post 30p

Fibre-glass boxes. With fittad ali. panel.

| 9" = 4" %3 £1.54 5"~ 3" = 4" £LNT

| SITx2x2 a2p x5 x5 £2.20

Postage 16p. Larpe case can be supplied with panel cul to fit 7° = 4" speaker.
20p extra for hole.

Die-cast Boxes. With fitted lid. post 16p box

il Cat.No.7969F <] I b e 43p

| Cat. No. 7124P 41" = 21" < 4 50p |
Cat. No.6308P 437« 33" - 2 Tn

| Cat, No.B82TP 71" = 4}" « 2° £1.14

| Cat. No.838TP 70% = 43" = 37 £1.24

| Sizes shown are approx, [ntemnal dia,

Ali. Mini-Boxes. With fitted lid. post 10p box

30 2% x 17 36p 54° « 4"« 1§*  46p
47 - 287 215 #Mp 97«2 Mo
4741 Mp 5"« 24" % 13" #p

Polypropylene Rope, 500/b Sirain. 100yd. reel £1.10 post 20p

Mosl ilems as previous adverts still available.

769 STOCKPORT ROAD, LEVENSHULME,
MANCHESTER 19 Phone: 061-224 4911

MEMBER OF THE RADIO AMATEUR RETAILERS ASSOCIATION
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Solid State Modules

@o all of you —
d very Bappy Christmas from all of us

If you are looking for a Christmas present, you need look no further than this page, We can dispalch by return of post. Ring
for same day C.0.D. or visit us, or any of our agencies listed below.

¥ We try harder to satisfy you, the customer, and follow a policy of continual development to improve our equipment as new
techniques become available. This is how we have established the leading position in the amateur V.H.F. market. Incidentally,
before we started using the Sentinel name on our converters we labelled them “Dual Gate MOSFET Converters" and this is the
name that stuck. So, many people refer to our converters as "Dual Gate MOSFETS" or simply "mosfet converter'.

No competitive range of equipment can offer all the following features:

% Protection against reverse supply connection and excess voltage,

% Protection against MOSFET failure.

% High performance. 2dB noise figure and 30dB gain.

% Return of post service or direct collection from our premises.

% 12 months guarantee.

% High overtone crystals with no frequency multiplication on all the common I.F.

converters.
2 METRE CONVERTERS %  Bulll in a bex which matehes our converters,
The Senlinel Dual Gate MOSFET 2 melre converters. % Isalated supply lines make it lible with any supply
% By lar the mos! pepular converters in this country polarity.
% Low noise figure 24B. Gain 30dB, * Low noise figure 2dB. Gain 18dB.
I.F.s AVAILABLE—EX-STOCK High selectivity tuned circuits. Price: E7.15.
2-4MH:z and 4-6MH:z for use with most general coverage recoivers. Double THE PA3 DUAL GATE MOSFET PRE-AMPLIFIER
conversion design using 2 mixers and no crystal oscillator multiplication. % Small (about 1 cubic Inch) printed circuit pre-amplifier developed to it
;fl_l!se l?l:l\l’:l ques minimise breakihrounh from out of band sionals, Size: inside transceivers where it can be wired into the receiver aerial load alter
' 7% he ciorelay.

?;-MMH: and 27:7-28 TMHz and KW2000 type. For use with amateur band I*u t;:zwen:\;“ figure 2dB. Gain 18dB.
receivers or fransceivers. These converters use 116MHz2 ranpe crystals with Price: £5.50,
no frequency mulliplication, This overcomes the problem of unwanted | wish people would tune up on a quie! channel''. How often do you hear
signals from the fundamantal and harmanics of the 38BMHz crystals pencrally this on the H.F. bands ? The fact is that often there isn't an unused frequency
used in other converters, to tune up on. We have an answer to this problem—pul your transceiver on
Other|,F.a in stock 9-11MHz, 14-16MHz, 18-20MHz and 24-26MHz. All these 2 metres, You use a transceiver jus! as you would on the H.F. bands with all
converlers are £15.12. the same lacilities. You can tune over the whale band—transmit any mode
SENTINEL X DUAL GATE MOSFET 2 METRE CONVERTER—EX- ted Inlo the Eurapa.

STOCK

This is @ de luze version containing an Internal mains power supplier of
batlery operation, It has a front panel RF goin control, Stre: 57 - 11" front
panc! 4 deop.

Stock |.F.s: 2-4MHz, 4-6MHz, 27-7-20-TMHz, 28-30MHz. Price: £21.45,

SSM EUROPA 10 to 2 METRE TRANSVERTER

The Europa is now “selling itsell’ on rocommendations lrom usors as our
other aauipment has done previously. They are used in many countries
around the world.

Points mentioned particularly are the very sensilive receive performance

THE SENTINEL M.F. DUAL GATE MOSFET 2 METRE TO MEDIUM (same as our Sentinel canverters), and the ""lalk power' oblained from the
WAVE CONVERTER—EX-STOCK high power oulput and the exceptionally “clean' signal radiated. We have
Receives 2 metres on a convenlional M W.B.C. recelver, vory good used kept a careful check on all faults roported on the hundreds of units now in
with o ear radie. IF output 0-5 to 1 5MH: lor 144-5 and 145-6MHz in two use, and | feal that | can safaly say that we have desianed out the recurring
switched bands, Double conversion design with two switched crystal oscil- troubles,

lators. Isolated supply lines. Size: 5" < 1] front panel. 4" deep, Price: £20.62 ‘Weare now supplying the Europa with wired up power plugs to plug straight
SM7070CM CONVERTER ints FT101/277, and thoe FT200/250. The FT560/4013400 scries also use this

cable bul require the addition of 12-6Y 1-8amp A.C. into the Europa ''con-
trol'* sockel, The transformer to supply this is available from us at £2.20 or
Inacase malching the Europa at £5.50.

This one uses an IF oulpul of 144-146MHz. This has enabled us to producon
very high perlarmance converter with a noise figure of 3-5dB tor only £15.12.

2 METRE PRE-AMPLIFIERS (2 MODELS TO CHOOSE FROM)—EX- Size |s 8" - 41" front panel 4§ deep.
STOCK Price £64.35 less valves. The two QOQV03/10s are £1.37 sach, The QOV06/40A
The Sentinel low noise FET pre-amplifier, P.A. is £11.00. i.e. Tolal price is £78.09.

ALL OUR PRODUCTS ARE AVAILABLE FROM THE FOLLOWING DISTRIBUTORS

The Amateur Radio Shop, 13, Chapel Hill, Huddersfield, J. & A, Tweedy (Electronic Supplies) Ltd, 79, Chatsworth Road,
D t Radio, 5, Columbus Ravine, Scarb ah Chesterfield.

S. May (Leicester) Ltd, 12/14 Church Gate, Cily Centre, Leicester, Waters & Stanston Electronics, 22, Spa Road, Hockley, Essex.

M. & B. Components {Leeds) Ltd, 86, Bishopgate Street, Leeds 1. Chas. H. Young Ltd, 170/2, Corporation Streel, Birmingham.

Radio Shack Ltd, 188, Broadhurst Gardens, London N.W.6. Stephens-James Ltd, 70, Priory Road. Liverpool.

Taurus Electrical Services, 26/28 Notlingh Road, L hb h Mr. T. A. Simmons, GW4BJE, 88, Wyndham Road, Canton, Cardifi.

SOLID STATE MOBULES 63 Woodhead Road, Solid, Lockwood,
Huddersfield, HD4 6ER Phone 0484-23991

MANUFACTURERS AND SUPPLIERS OF COMMUNICATIONS EQUIPMENT
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Nihon Dengyo Co. Ltd.

: SSB 144MVIHzZ
MOBILE
TRANSCEIVER

Liner &

Sceason’'s Greetings To All

The brilliantly conceived and designed Liner 2 has
revolutionised 2m sideband and is responsible for
the enormous increase in activity. It combines the
advantages of switched channels with direct
frequency readout (e.g. Channel 41 is 145-41MHz)
with the ability to tune between channels with the
t VXO. In addition the provision of R.LT. which
+ enables the rx to be tuned a kHz or two either side
t of the Tx frequency is a useful feature. The VXO
gives, as one would expect, crystal stability which,
t coupled with an extremely effective noise blanker
makes mobile operation a delight without detract-
ing from its use (with an A.C. psu) as a base
station.

Most important is the surprisingly low level of
spurious emissions which sets a new standard.
This low level is achieved by very careful design
+ and alignment and owners are most strongly urged
not to attempt alignment without a laboratory
spectrum analyser,

¢ For the first time, here is a completely solid state,
fully tuneable 2m SSB rig with an electronically
protected PA at a reasonable price which truly
performs with the utmost reliability.

e
¢
’

- .

A,

Freguoncy Coverage:
Final Input:
Carrier Suporession:

Side Band Suppression:

Spurlous Emissions:
Audio Response:

SPECIFICATIONS

14525-145 4BMM 2"

20W (10W PEP outpul)
Better than —45d48 rel, 10W
Beltar than —45d8 rel, 10W
Better than —60d8 rel, 10W
300-2,700Hz (—608)

-

i e e e e S T S -

U.K. Agents: LOWE ELECTRONICS

Sclectivity: 2 4KHz (—6dB)
-+ IKHz (—604B)
AF output: Maore than 2W (buillt-in speaker dohm)
Mode ol Operation: SSB(A3J)
Antenna Impodance: S0chms
Microphone: 800ohm dynamic }

Antenna input 08 microvolltor 10dB S -+ N/N ratio
Bettor than 6048

12-16V DC (NEGATIVE EARTH ONLY)

200mA recelve

2-5A max transmit

Semiconductors: 27 transistors, 6 FETs, 11C, 44 dindes

Size: 220(W) = T0(H) » 250(D) mm

Walght: Ko

* Note that lhis coverage may be allerod 1o any 240kHz within the band simply by
altering the fourth escillator crystal X12, As an oplional extia we stock the crysial
and perspex dial to enable coverage of 14410 1o 144-34MHz to conform with the
LA.R.U. Regional recommendation plannod for 1975,

Recolving Sensitivity:
Image Rejection:
Power Source:
Curront drain:

Price: Including microphone and brackst, spare d.c. power lead, maobile mount,
spare dial lamp and fuse. £132.

Matching Mains Power Supply giving 138V DC. £15

Onptionnl erystal and dial far 144-10 to 144 JAMHz. £4.40.

aszia 61 AMATEUR SUPPLIES cicco

Proprietor—J. F. MacMahon

Stockist lor KW, TRIO, YAESU, EDDYSTONE
Please add 10% VAT to all prices.

Kw YAESU TRIO
2000E— £205 FTIOI—E2T2 JRII—£75
20008 —£40 FT401—£265 JR599—E160
202RX—£140 FT501—£335 GRSIDS—£49.50
204TX—E160 FL2000B—£165 TS5515 + P5S—£210
107~ £46.40 FRS0B—£67 USED
101—£8.20 FLSOB—ETD TS510 - PS—£155
103—£12.50 Books—good selection  Collins KWMI—-£150
1000 LIN=£135 ol ARRL and RSGB— GRS9DS—£36

no VAT DX40—E20
RA|—E26.50

SPECIAL OFFER—No carriage charges during Dec.
10 CHURCH ST, ENNISKILLEN, N. IRELAND. Tel: 2855

PORTABLE PETROL ELECTRIC GENERATORS

HONDA

ALL MODELS, FROM THE INCREDIBLY QUIET

HONDA E300E WHICH GENERATES 300

WATTS A C. PLUS 12v D.C. AND MEASURES

ONLY 13" x 12" x 9" TO THE HONDA E4000E,
4 KW DIESEL SET.

Forbrochured full delalls,call, writeor phone GODALMING 23279

ASHLEY DUKES

FARNCOMBE STREET, FARNCOMBE,
GODALMING, SURREY.
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Radio Shack Ltd

London’s Amateur Radio
Stockist

£242.00

including
VAT

prm—

rRac [/

nEGRER

SUPERIOR
PERFORMANCE

MODEST COST -

x» DRAKE x

COMPARE QUALITY & PRICE WITH ANY OTHER

LONG TERM
RELIABILITY

EQUIPMENT AND CONFIDENTLY BUY DRAKE

RECEIVERS & ACCESSORIES

2-C Recelver—S58, AM, CW, RTTY

2-AC Crystal Calibrator ler 2-C

2-CS Matching Speaker lor 2.C
2-CO—Q-Muitipiler/Speaker for 2-C

2-NB Noise Blanker for 2-C

R-4C Recelver—S5B, AM, SW, RTTY
FILTERS—Bandwidihs—250: 500: 1.5: 6.0
KHz lor R-4C

4-NB Noise Blanker for R-4C

MS-4 Matching Speaker for R-4C

SW-4A Recelvor—AM, International SW
AL-4 Loop Antenna for SW-4A, SPR-4
SPR-4 Recelver—General Purpose
Amateur Band Crystal Kit for SPR-4

5-NB Noise Blanker for SPR-4

SCC-4 100 KHz Cailbrator for SPR-4

TA-4 Transcelve Adaptor for SPR-4, T-4XC
DC Power Cord for SPR-4

£146.30
£8.35
£11.00
£25.30
£13.20
£242.00

£24.75
£31.35
£11.00
£165.00
E14.85
£286.00
£13.20
£31.35
£9.35
EV320
£2.42

DSR-1 Digital Recelver

TRANSCEIVERS & ACCESSORIES
TR-4C SSB Transcelver

34-PNE Plug-in Noise Blanker for TR-4C
AC-4 115/240V Power Supply for TR-4C.
T-44C

DC-4 12V Power Supply for TR-4C, T-4XC
& Receiver

MMHK-3 Mabile Mounting Kit for TR-4C
RV-4C Romate V.F.0, for TR-4C

FF-1 Crystal Control for TR-4C

MC-4 Mobile Console

TRANSMITTERS & ACCESSORIES
T-4XC SSB Transmilter (see AC-4 above)
L-4B Linear Amplifier (includes Power
Supply)

MN-4 Antenna Match Nelwork for T-4XC,

SEND SAE FOR DETAILS.
DRAKE SPARES & SERVICE

RADIO SHACK LTD.

188 BROADHURST GARDENS, LONDON, NWé 3AY
Just around the corner from West Hampstead Underground Station
Telephone: 01-624 7174. Cables: Radio Shack, London N.W.6.

Giro Account No.: 588 7151

Open Mon—Fri 9—5. Sat 9—1.

Closed for lunch 1—=2

£1,133.00

£297.00
EN3S

£49.50
£60.50

£330
£52.80

£24.20
£33.00

£256.30
£396.00

R. L. DRAKE PRODUCTS FROM RADIO SHACK

TR-4C E48.50
MN-2000 Antenna Match Network—2000

walls £93.50
W-d RF Wattmeler 2-30 MHz £23.70
WV-4 RF Wattmater 20-200 MHz £35.20
C-4 Station Control Console E155.80
728 SRD Cardioid Microphons £9.90
ADDITIONAL ACCESSORIES

TV-1000LP Low Pass Filter £9.35
CA-1 Stacking Cabinet Adaplor for T-4XC,

R-4C Crystals for 2-C, R-4C, SW-4A, T-4XC,

SRP-4 E2.75
Fixed Frequancy Crystals E3.85
Spare Operating Manuals (Small) E1.65
Spare Oporaling Manuals-TR-4C, R-4C,

T-4XC, 2-C, C-4 E2.20
Spare DSR-1 Operating Manuals £9.90

CARRIAGE EXTRA ON ALL ITEMS
ALL PRICES INCLUDE V.A.T.

HP, UDT PERSONAL LOAN
Buyit withyour
g )
& ACCESS
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P.C.B0RED?

— not with the

decon-
d3lo

A unique drafting aid
for the electronics
engineer enabling himto
prepare in minutes a perfect
PCB.
A fine-tipped marker charged
with a free-flowing etch-resist
ink. Simply draw the
desired circuit onto copper
laminated board—etch—
clean.

The circuit is ready to use.

NO MESS—NO MASKING
A perfect circuit every time !

The Decon-Dale 33 PC marker is now available in France, Ger-
many, ftaly, Switzerland, Austria and all Scandinavian countries.
Send for details of local supplier.

: Please send me further details on the 33PC: :
I Name |
| I
| Address ... |
[ |
| Postto: DECON LABORATORIES LTD. |
I FREEPOST |
| PORTSLADE,BRIGHTON,ENGLANDI

| retzs (No Stamp Needed) Phone 0273 414371 |

e N S S —— — — — — —— — —— — ]

890

" STEPHENS-JAMES LTD. ©*

70 Priory Road, Anfield, Liverpool L4 2RZ. Tel 051-263 7829

We can offer you the most comprehensaive range of VHF and HF equipment |n the
country, Your choice for 2matres of SSB FM or AM.

Merry Xmas and Happy New Year to all

Sommerkamp IC21XT Transceiver
10 watls FM bullt-in AC and DC psu.
Camplate with microphong

VFO21. Covers entire 2m band on
raceive. Plug inta ICZTXT

Complete £185.00
Liner 2. S58 Transcelver for 2 metres.
DC operation complete with microphone

E132.00
ACPSU E16.50
FT2FB Moblle FM transceiver E107.80
FT2Aulo FM transcelver £172.70

All above complete with micropharnies,
plugs and sockets.
Beltek

W5400 FM Transcelver E82.50
Microwave Modules
2m Converter. State IFrequired  E16.72

50 and 70MHz converlurs available

432MHe convorters £19.91
432MHz varactor E19.25
1286MHz varaclor £27.50
Solid State Madules

2 melre converiors .. e £15.21
2 metre Convertor wilh PSU .. £21.45
2m FET pre-amplifiers » £71.45
PAJ Miniature Pre-Amp £5.50
Eurepa transvordar E78.00
Yaesu Sommerkamp Range

FT250 Transceiver £200.00
FT1018 Transceiver £308.00
FT501 Transceiver £368,50
FT401 Transceivar £201.50
FVa01 VFO £46.20
FY101 VFO £46.20
FR400SD Receiver £182.50
FLA0O Transmitter £181.50
FRS50B Recolver £71.50
FLBO Transmiller £82.50
C.D.R. Rotators

AR22 Pastasp £27.50
TR44 Post85p e £48.50
HAM M Post85p . ET1.90
Copal Clocks

Model222 £5.50
Model 225 £5.50
Mode! 227 Alarm £10.00
Model 601 Calendar £14.50

G-Whip Mobile Range
Complete range in stock, Models from
160 ta 10 metres. Sae lor catalogue.

J-Beam

Complete range In stock, including
masls, clamps, brackets etc. Sae will
bring you entalogus by return

Lafaycile HABDOA Recel £55.00
Eddystone ECIOMHK2 Receiver £89.00
Eddystone EB3T Recelver £88.00
Accessories

Hansen SWR Metars £5.50
Asahi SWR Meters £8.80
TE1BA Transistor Sig. Gen .. £8.74
MG100 Audio Generator £22.00
Omenn TET01 Noise Bridae £14.85
Omaepa TETO! Nolse Bridae .. £21.45
Seml| Automatic Bug Keys £4.05
EK9X Elecironic Keyer £9.90
Brass Marse Keys £1.35

P1250 Plugs 33p. So259 Ip. Cable
teducers 1fp. Dipole T pieces 15p,
Ceramic Ins. 20p. epo ins. 5p. 75 and 300
ohm twin feeder Bp yd, UR43 Co-Ax
12p yd. URET Co-Ax 33p yd

T7C TC3005 Twin SWR Meter £9.90
Morse oselllators : £2.75
Asahi VHF/UHF SWR metor £18.70
TE 702 SIG Generatar £19.25
RF Dummy lead Wattmeter £38.50

KW Electronics

S.A.E. will bring you latest KW price
list and catalogue with delsils of the
entire KW range.

Trio. Receivers, Transcelvers, Linears
complete ranne in stock,

TR2200 FM Tiansceiver £86.35
Secondhand Equipment

FT401 Transceiver £220.00
FL2000B Lingar £110.00
Trio TS510 Transcever £155.00
Natignal NCX5 MK2 £180.00
KW202 Recelver £521.00
Eddystone EB35 Rocaivar E55.00
Eddystone EA12 £132.00
Swan 500C . £190.00
Inoue Tx, Rx § AC PSU £110.00
Trig JR310 Rx £65.00
FR30B Receiver £60.00
Eddysiona ECIO M:2 £60.00
Caollins 7551 Rocelver E165.00
Heathkit HW32 Transceiver £56.00

KW Viceroy MK3A Transmitter £70.00
Hoathkit RAI Receiver £25.00

Postage/carriage axtra. SAE with all
enquities pse. HP terms aranged,

Members of Amaleur Radlo Rolallers
Association,

G3HEO

D. P. HOBBS LTD.

Complete range of *'|" Beam Aerials.
Bantex 5/8 Whips. Microwave Modules.
2m and 70cm Convertors. SWR Bridges.
Test Meters, Resistors, Capacitors.
MOST COMPONENTS FOR THE RADIO AMATEUR
Send SAE for your requirements
No List available at present but we are working on it.

11 KING ST., LUTON, BEDS. Tel. 20907

GBFAL
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B. BAMBER

ELECTRONICS

20 WELLINGTON STREET, LITTLEPORT,
CAMBS. Telephone: Ely 860185 or 860363

Pye M.F. Transmilter, runs 2 » 58254Ms in final, VFO
in 340-540kHz, 2 » 5B254Ms in modulator. MCW/CW,
units complete, but no PSUs. Brand new with circults
£20.00. Carrlage £1.50.

Pye Cambridge AMI0D, dash mount, good cond,
25kH: channal spacing, High or Low band, £25.00.
Carringe 50p,

Pye Cambridge FM10D, dash mount, good cond,
25kHz channel spacing, Low band anly, Single channel
£27.50. Six channel £33.00. Carriage 50p.

Pye Vanguard AM25B, sels only, no conltrol gear.
High ot Low band, 25kHz channel spacing, with 2nd conv.
xtal and circuits, £8.00. Carriage 75p.

SPECIAL OFFER

AM MOD KITS (From AMI0O Cambridge) ex-enuip,
for 135V Supply DC. Comprising AF Board, Drlver
Transtormar, Mod Transformer, 2X NKT404, Thermister,
1000 + 1000 at 15V Cap. (Complete Kit, less a few Rs and
Cs).With circult £4,40.

AUDIO OUTPUT TRANSFORMER (3() out) enables
above kit to be usod for audio aulput siagos as well as
mod stape, 30p vxtra,

HARDWARE PACKS

New, surplus, unused items

Sell-tapping scrows, asstd, around 200
2BA Nuts and bolts, asstd, around 150
4BA Nuts and bolts, asstd, atound 150
68A Nuls and bolts, asstd, around 250
Solder tags, asstd sizes, around 250

ALL AT 25p PER PACHK.

50p Pachs

Order 10 packs and we will Include one extra free
Belling Lee TV Plugs 6 for 50p.

Belling Lee TV Sockels, plastic, 12 for 50p.
BNC Plugs 4 for 50p.

BNC Socke!s, round, 5 for 50p.

Jock Plugs, standard 4 for 50p,

Valveholders, assortod 20 for 50p,

INVERTER TRANSFORMER, 12V in, 280V ol 150mA
out, with winding for guick-heat YL108B0 values, with
circuil, £1.25.

2ZM Receive Xtals, HCGU, suitable for Cambridge,
Vanguard, Wesiminsler, etc, 5i-TMHz for 144°4, 51-70833
MH: lor 144 425, 51-71667MHz for 144-45, £1.00 each,

Xtals for TV Sync. Gen. 2025kHz (for 405 line), BTG
alass, new, £2.20 each,

Xtals, 12 TMHz for Ranger 2nd mixer, 50p.
Silicon Rect. Stacks, 200V al 18A, 80p each.

Rubber Grommels, assorled bag 50p.

Resistors, assorted bag 50p.

Tubular Trimmers, 1-18pF, & for 50p,

4-5MHz XTALS HC8U, 10 for S0p.

S-10MHz XTALS HCEU, 10 for 50p.

(note: all xtals our setection)

Silver plated PA coils, mixed bap 50p.

RF cans §* “ % 13" suitable rewind 16 for 50p,
AC128 transistors 6 for 50p.

Hellerman sleoves, mized bag S0p.

PC Boards {(made by Solartran), containing minimum of
40 « BCI0T on mounts (therefore longer leads), plus
hundreds of min, $W resistors (proferred values), caps.
and diodes, good quallty and good breakdown value,
Not to be fused with boards taini
unknown, unmarked, large components, elc. ONLY £1.00
per pack.

Xtal ovens with bases lar HCGU or 2 - HC25U, 10 deo.
or 80deg. 35p.

Pye Lynx Vidicon scan and locus assemblies, now £5.50

Pye Lynx Manuals £1.50. C-Mounl for Lynt cameras
lens, 30p.
Reed relays, 12V, 400ohm, 1] « |*

VALVES

0QV03/20 (ex-equipment) £2.20 each.

QOQV03/10 (ex-equipment) 55p each,

QOQV02/6, Mullard, new boxed £2.00 each,

ACX 250B (ex-equipment) £2.20 aach

2C 39A (ex-wouipment) £1.10 each

DET 22 {ex-gyuinment) £1.00 cach

Small varincs, 2}" dia, {” spindle, 150hms at 1:8A, 35p.
Shohms al 1A, 35p.

Reclifier diodes on heal sink, stud type, BYX25-600,
B0V al 20A, ideal lor linear, 20p each,

12V, 10W Zenners, 1S6012RA, siud-type 20p each.

1*, 2.pole make.25p.

Please enclose S.A.E. for all enquiries

TERMS OF BUSINESS cash with order.

Callers welcome by appaintment

PLEASE NOTE THAT ALL PRICES INCLUDE VAT.
POSTAGE AND PACKING CHARGE. 20p ON ALL
ORDERS, excep! whote staled,

OFFER

CATALOGUE |

96 PAGES

I.C. SCHEMATIC &
CIRCUIT DIAGRAMS

CLASSIFIED
TRANSISTOR
INFORMATION

DETAILED
COMPONENT SPECS.

s. 1.C

bot 1al

NEW FROM “EMU-UNITS”

This Is the ideal way to adap! your Rx to take best advantage of the many
excellent FM transmissions now to be heard on the vhi. bands with the least
possible work involved. Here are some detalls of this fine Unit.

There Is only "One' connection lo be made to your receiver, a small
capacitor to the last |.F. stage via co-ax cable. A low Impedance loudspeaker
can be connected to the output sackets, there is in the region of 1W of audio
adjustable by a volume control on the case, To give you noise freo recaption

P RN ) EQUIVALENTS
| TABLES transistors.
——r @ ATTRACTIVE
; e DISCOUNTS vy
In the Electrovalue Catalogue No. 6 (4th printing) you will PRICE £13.50.

find a vast range of semi-c

wiTH 25p
EXCHANGE
VOUCHER

Tol. Egham 3603, Open 1.00 p.m. Sal.

materials etc., PLUS a wealth of valuable technical infor-
mation and reforences. The poods we sell are brand new
and to makers' specs, and Include SIEMENS, NEW-
MARKET etc and attractive discounts are offered. Send
25p lor your copy today, which Includes a 25p refund
voucher valld on orders for £6 or mora.

ELECTROVALUE LTD. |

28 8t. Judes Rd., Englefield Green, Egham, Surrey TW20 OHB. i‘ I. N. Cline, G3EMU, 15 Knight Avenue,

R.0. 25 above. [ Canterbury, Kent, CT2 8PZ

No. 1047769
England

, or while
Squeleh is filled. This is also controlable to sult conditions of working.

P.C. Board version of this “E e,

itoring a particular channel, an excellent

Anather feature is that a control voltage s avallable. and is brounht out
1o a minialure Jack sockel. This can be used lor a number of purposes, eg a
| twining meter, applying AFC. to the RX, osc, ar even locking the station
VFQ. to the muled receiver.
I.F's of 450kHz, 1-6MHz, ar 10-7TMHz are avallable and is sultable for the
majority of receivers. A woll smoothed de supply of 12V at 150mA Is required
to power the unit, This FM adaptor employs two Linear |/Cs and six silicon |

It you are bullding a recaiver or modilying an oxisling one, | can supply a

d in an altrac-

seitish

P.C. Version £11.50. |

Now EMUMARKER 25"

Alternative version now avallable giving outpuls at 1MHz, 100kHz and 25kHz.
i This Is most usatul for the VHF man wishing te pinpoint Repeater Frequen- |
cles which are mostly multiples of 25kHz,

Price £9.00. |

All prices post pald and with full money back guaranteo Il not satisfied

-_—. %
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Season’s Greetings To All

1IC-210

£210.00 - VAT

The very finest in FM transceivers. Fully tunable,
both Rx and Tx, by a 135MHz V.C.0O. phase locked
to an 11MHz V.F.O. Ideal for the operator who
prefers true continuous tuning rather than separ-
ate channels/VXO. Automatic Repeater Operation.
With the “Tx Freq." switch at Duplex A or Duplex
B, the Tx frequency is automatically shifted relative
to the Rx frequency by means of a single crystal.
As standard, the Duplex A shifts the Tx frequency
600kHz lower to conform with all European and

Inoue Communication Equipn;e:;t Corporation

.

UK repeaters. Should another shift be required,
it is achieved by simply plugging the appropriate
crystal into the Duplex B facility. All solid state,
AC or DC operation. 10W output (continuously
variable), two optional crystal channels for local
nets etc., 0.4 uV for 20dB quieting, dual crystal
calibrator (100kHz and 50kHz) R.1.T., centre reading
discriminator meter, built-in SWR meter. Complete
with microphone.

| U.K. Agents: LOWE ELECTRONICS

FIRST for carpets

Dodson Bull G%
w30 DISGOUNT

BRANDED CARPETS

Wilton @ Axminster ® Oriental @ Tufted
® All makes available with full Manufaclurers' Guarantees
@ NO IMPERFECT GOODS SOLD @ Free delivery in UK.
® Expert fitting service available

£200,000 carpets on display

In our extensive London and provincial showrooms
Free brochure on requestfo Dept. RC

DODSON BULL CARPET CO. LTD.

LONDON:5 &6 Old Bailey EC4M 7JD, Tel: 01-248 7871

BIRMINGHAM : 164 Edmund St B3 2HB, Tel: (021) 236 5862
BOURNEMOUTH: 268 Old Christchurch Rd BH1 1PH. Tel: 21248
BRIGHTON: 2-5 North Road BN1 1YA. Tel: 66402

BRISTOL: 2-3 Royal Landon 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 6SG, Tel; 20321/21428
WESTCLIFF-on-SEA: 435 London Rd S50 9LG. Tel: Southend 46569

Open: 3.00-5,30 Mon, ta Fri. Sat, 9.00-12.00 (Manchester 9.00-4.00)

892

M %rrtiens | Ju BIRKETT Gncoun iz o
Tel: 20767

%) ASSORTED BRANDED 250mW ZENERS from 3 to 13V 7 £1.10,

20 ASSORTED HEAT SINKS (o 18 ete, « 44p

FX 1115 FERRITE BEADS 15p doz

TRANSISTORS SIMILAR TO BC 108 « 44p doz

100 untested 2W ZENERS v 55p, 100 untested 400mW ZEMERS  55p.

OXLEY MINIATURE 3 to 30pf AIR SPACED TRIMMERS + 5p ea.

250mW 1.C. AUDIO AMPLIFIERS with circuit « 35p.

1000 PIV 1 AMP WIRE ENDED SILICON RECTIFIERS « 11pca.

COMMUNICATION SERIES OF L.C's containing 1 R.F.. 3 LF., 2
VOGAD, 2 AGC, 1 Mike Amp, 2 Double Balanced Modulalors, 1
Mixer. The 12 untested |,C's for £3. Separate 1.C's i 27p ea.

SGS 1GHz NPN TRANSISTOR type BF 271 . 18p o6,

50 Untestod AC 128 TRANSISTORS « d4p

100 SILICON ALLOY PNP TRANSISTORS = 55p

TRANSISTOR ARRAY SIMILAR TO RCA CA 3045 unlested with data 5
lor 55p.

FET"s 2N 3819 & 30p, 4 for £1, 2N 3824 i 22p, BFW 10 o« 27p, BFW 11 « 27p.

X BAND GUNN DIODES « £1.60 ¢a,

F.M. 1.C's similar to TAAS70 untested wilh data 5 for 55p.

0l 12K.V. DISCS = 22p doz, Olul S00V.W. DISCS . 16p dor, 05l
500V.W. DISCS « 15p doz.

SUB-MINIATURE 4 7pl to 20pf CERAMIC TRIMMERS

470kH=z CERAMIC FILTERS  46p.

MECHANICAL FILTERS 455kHz, 4kHz Bandwidth -+ £1.10

EMHz TRANSISTOR L.F. TRANSFORMERS . Gp va.

100 PLASTIC MIXED NPN AND PNP SILICON TRANSISTORS untasted
1 55p.

TAA 661B type F.M. I.C's untested with data = 4 for 60p

TBA 750 type F.M. L.C"s untested wilth data . 4 {or 60p.

1000pf SOLDER IN FEED THRO'S « {16p doz.

1100 PIV 1 amp WIRE ENDED SILICON DIODES 1 12p ea,

1100 PIV 3 amp WIRE ENDED SILICON DIODES 1 16p ea

MOTOROLA VARI-.CAP DIODES FT 200 MHz 24 to 25p! type MV 1628 « 30p
o,

SUB-MINIATURE PRESS TO TEST SWITCH » 15p ea.

VHF FET's similar o 2N 5245 (T1588) « 36p ea 2 lor 60p

FET"s like 2N 3819 « 3 for 60p, 6 for £1.05

107 MHz CERAMIC FILTERS with detalls for Medification 10 10kHz Bandwidih
@ 2o,

v 3 ler 10p
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AMATEUR RADIO

BULK BUYING GROUP

We wish all our many friends a very happy Christmas and good dx in 1974, For
our parl we expecl lo provide an even botler service next year. Walch next
month's advertisement for 8 BRAND NEW service never before offered on a
nationwide scale to the radio amateur,

From: P. L. A. BURTON. G3ZPB

COMPONENTS FOR RADCOM DESIGNS

For GITDZ 2m Tx/Rx. At long last 35pF miniature coramic Itimmers are now avall-
able at 50p ea. Two ato required (n the Rx, and the same type (one required) may be
used in the Tr. We can also now supply all four R.F. Transistors lor the Ta: 2NT08
{lor BF220), 14p; 2NO18 50p, 2N3553, £1.20; 40290, £1.40.

Special price for gur Minikits {now Includes items above), Rx, £9.00; Tx, £4.80.

For GIXGP Mini D.F.M. Our Minikit now Includes all semiconductars, including
ZTX300 and ZTX500 transistors (15p ea). In additian o the standard |.¢.5 we can also
supply auarantead J0MH2 versions; DM7460, £1.10; 7AHOO, 40p nnd o clock board to
tohe a TMHz Xtal oscillator (lull mod. detalls inc.). Special price tar Minikil tar origi-
nal desian is £25.50. Add 50p for 1IMHz clock version and also 50p for 30MHz (.c.s il
required. Also available, smart metal cabinet, £5.00,

PLESSEY SL600 COMMUNICATIONS I.C.s

This popul ange ol integrated elrcuits |8 now avallable. from stock, post tree
SL610/1/2 £1.81: 6201 £2.71; 627, £0.80; 623, £5.37; 630, £1.71: 640, £2.32; 641, £3.32;
SL402 audio o/p, £1.30,

Holders: 8 pin, 236p; 10 pin, 42p.

FERRITE TOROIDS
ow stock the following ferrite toraids and beads:
'I: dia. tor curing Tvl ote, (similar to Mullard FX1583), 20p

i dia(Mullard FX1598) lor r.t. transformars, ofc. and noise bridoe in Sept. 72 Rad Com
(p. 596). 12p.
FX1115 beads, 1p en or 35p lor 50

P.C.B. MARKER PEN

Genuine Decon Dalo Printed Circuit Board Marker Pen is still avallable at 75p includ-
ing data sheet and lree replacement tip—ideal lor home use

Orders for all the above to GIZPB—cheques and POs payable to A.R.B.B.G.

am bit international

(formerly GECYHK) NOTE NEW ADDRESS—callers by appointment
27 High Street, Brentwood, Essvx, CM14 4RH. (Tel. (0277) 216029)

TOKO FILTERS
For 455kHz and 10 TMHz
CFT455C (am) GkHz, 50p:
CFT4558 (nbim) BkHz, S0p;
CFU455C (am) 4-8xHz, 55p
MFH (Mechanical series) 4, 5, or 7TkHz vorsions £1.50
CFS 107 {whim) 200kH: 40p

TRANSISTORS Etc.

BF256 UHF |lo1, 37Tp; 40573 moslet, 56p; NES61B, £3.50

8038—signal penerator in a ehip, £3.00-sine, square and tiangle wave 001Hz-TMHz
LM380—£1.45

Radio |.C.s—CAZJ089E, £2.00; TBAGS1, £2.0G0

PCB for Applications ol CA2MMIE and TBAGS1, B0p each (fibre plass, drilled)

MODULES

Complete ranpe of PLL modules—all are bullt and thorouahly tested belare despatch

ICNBFM Demodulators:  “mini* (4 - 4jcm, limiting amg, and detector unit, £3.50
“maxl*t with ceramic filter and AFC facifity—a complete
FM IF systom—£5.00

Steree decoder using a PLL domodulation, £4.50 (4 - d)em,

Tone Burst Genorator wilh 1.C.s, £4.20 {lwo lones presoet on a counter)

Tane Decoder lor local net channels, RAENET, elc., £10 each (preset to yaur fre-

auency) (Fleating earth—reloy contagt oulput}

To cape with increased dempnd lor kit details, ote,, AMBIT Is now producing o new

series of Illustrated leallets for all modules—together with a now Catalogue ol cam-

ponents and data lor 15p. All prices includes VAT

SURPLUS ELECTRONIC COMPONENTS

All surplus electronie components as adverliscd last monlh (page 736) are stijl
avallable fram D. G. Phillips, GRAAE

ALL PRICES INCLUDE VAT. Post and pachking [unless stated) 5p lor orders under £1
10p for orders sver £1. Full price lists sent on request (large soe please),
New ltems
P.L.A.BURTON, GIZPB,
20, THORNTON CRESCENT,
OLD COULSDON, SURREY

Surplus Section
D.G. PHILLIPS, GEAAE
16. BACK LANE, STOCK,
INGATESTONE, ESSEX

GBCKN

BASE & MOBILE ANTENNAS

We have designed a wide range of Antennas suitable for
both mobile and base applications in the 4m, 2m and 70cm
bands. We will also produce special types if required.

ANTEC

74 Upper Sherbourne Road, Basingstoke, Hants.
Telephone—Basingstoke 27527

(or Northbrook 7236 evanings and weekands)

C.W.0.—P & P 50p—S.A.E. for catalogue

G8DGR

CHC ELECTRONICS [

Speaker cabinel nccoustic wadding, 12° + 27, 28p/vd.
PL259 ptle plugs 25p with reducer Mp + 6p p.p

Type 'N' coax plugs, 5012 stralght 30p + 6p p.p.

10 TMHz min (" sa) IFT's set of 3 Interstage
p.p.

Mullard Tri er Capacitors. 2-1p0F. 3 for 28p 4 3p p.p.
Rechargeablo Nickel-Cadmium U2 size 12V dAh rating 88p
Mains Plugs. 13A Sauare Pin. white plastic, £1.40 p/doz
B9A Ceramic valve basos, 12 for 20p + 5p p.p.
Adhesive linen insulation tape 72 yds « §°15p | 5p p.p

TW (AM) 2m P.A."s avallable at £12.59 send for Info. (SAE please)

< 1 discriminator, 40p + 6p

+ Bp p.p.
+ 21p p.p.

Companents and eauipment bought for cash, send detalls for offer.

35 WOLSEY WAY, CHERRY HINTON, CAMBRIDGE
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hecome
a RADIO-AMATEUR !

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.0. licence
e S e S SN CED GED SN S I S OEW B I S R .

I ‘ree ! Brochure, without obligation to: .
BRITISH NATIONAL RADIO & ELECTRONICS

I scHooL PO.BOX 156, JERSEY, CHANNELISLANDSi

NAME — _l

J ADDRESS : |

I o e _BLOCK CAPS nleasel
e s S G G S S S B NN S .
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Digital Clocks for Christmas

They make a fabulous present for someone special or why not treat yourself. One would
look fabulous in your station, office, living room, bedroom, kitchen, in fact anywhere,

ALL OUR PRICES ARE INCLUSIVE — NOTHING MORE TO PAY

The *222" (24 hour) The |donl Radle Amateur or S.W, Listeners clock at an
oconomy price. Maing powerod with bullt in diflused liohing, absolutely
rellable and accurate In Charconl, White and Yollow. Size: 5 o 24
QUR PRICE ONLY—EB.16p.

The 601" (24 hour). A supetb clack wilh day, date, hour, minute and twelllh
of a minute, Evory day is shown in a difteront colour. Mains powered with
diffusod liahting in a boautitul ease o satintsed aluminlum, Size Bf® = 33" =
4", OUR PRICE ONLY £12.65p,

(The 225" Same ns abovo, but mare mod' cose) £6.16p.

=

THE SUPERB T-11 (24 hour) Battery powoted, tuning fork controlled, alarm
with push button illumination in Bronze, Silver or Black. This clock is accurate

THEMAGNIFICENT 801" (24 hour). A lnrge clock with bold and ciear diaits
for desk or wall mounting, {Chromium plated stand supplied) Sire 113 = 51"

to better than one minute a month. Size 81" 3}". OUR NEW, VERY LOW 73", OUR SPECIAL DISCOUNT PRICE ONLY EJ0.36p.

PRICE, ONLY E16.75p.

WE ALSO OFFER THE FOLLOWING, ALL AT DISCOUNT PRICES: (ALL 24-HOUR)

THE **227" Mini buzzer alarm in Red, Yallow or White £7.70. THE “701"' Repealing buzzer slarm in Charcoal, White or Green £9.50

THE *'227/2" Same s above in Simulated Wood Grain. (Nice) £8.25 THE 702" Similar 1o above in aluminium case. (Bronze colour) £E11.25

THE VEDETTE Battory, luning lork, wall or desk. £18.75 THE “705L*" Snooze alarm with Fluorescent digits. Ullra violet Hlumination
£16.75

DON'T BE DISAPPOINTED BY SLOW DELIVERY AND UNTESTED CLOCKS. Order from us in confidence.
We have the largest stocks, despatch by return of post specially packed, and carefully test every single clock. OUR
clocks are fully guaranteed for 12 months and if you are not completely happy, we give a full refund, without question.

We have very large stocks, but would still strongly advise you NOT to leave your Christmas order until the last
minute,

WE WISH ALL OUR FELLOW RADIO AMATEURS AND S.W. LISTENERS THROUGHOUT THE WORLD
A VERY HAPPY CHRISTMAS

AERO & GENERAL SUPPLIES

31"

NANAIMO HOUSE, 2 RINGWOOD
AVE., LEEDS LS14 1AJ. Tel: 658568

IRON POWDERED TOROIDAL CORES

2 Mix 6 Mix 10 Mix 12 Mix
CASTLE ELECTRONICS Red  Yoliow Blach Gen-Wht 0D D TH*
Cote No  50k-30MHz 10-90MHz 30.150MHr 60-200MHz

PYE BASE STN TX, QQVO6-40 PA, Pair 6V6 Modulator, b mae TOT RESTOBER e e a®
int. psu, Hi Band £22, Lo Band £20. T-130 83 1-200 780 437
PYE BASE STN RX, Xtal controlled, similar to Cambridge pirk g X BB Ea " e
RX, int. psu and |.s £18. T-50 18 M .25 £0-27 500 -303 100
: T-37 19 2 an 205 28

PYE BASE STN TX/RX, complete in cabinet £38 s i i i 36 5
PYE CAMBRIDGES, dash mounting, Hi Band £23, boot 7-25 17 19 255 120 096

TOROID KITS

THK-101 containing 8 T-50-2 7 T-68-2 cores £2.30,

TK-102 containing 7 1-50-6 6 T-68-6 cores £2.35.
Tk-103 containing ¢ T-50-2 4 50-6 3 T-68-2 4 63-6 £2.31.
Balun Kit to make a1 : 1 0r 4 : 1 kW balun with instructions, £1.85.
Balun ready wound, stalo 1 : 1 ord : 1 £2.40,
Terms: CWO, Maill order anly, same day despalch, Postage extra. Quaniilies
supplied, further defalls send SAE 1o the admin address,

T.M.P. ELECTRONIC SUPPLIES,
3 Bryn Clyd, Loe d, Mold, F e. CHT4RU

mounting, complete with cables etc., Hi Band £20.
PYE VANGUARDS, less control equipment, Hi Band £9.

All prices include VAT and postage
SAE with enquiries please

61 Walsingham Road, Woodthorpe, Nottingham
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FD K MULTI-2000

B BOLTT-EO00

L . i
I - B -
"TOoOWamn

BAB DWW FM TRANBEEIVER
e AR @Ak
LR

Clon

F.M. $.5.B. C.W. £230 - VAT
Full coverage of 2m CW, FM and SSB. 200 channel phase

locked oscillator (10kHz steps) with VXO gives full coverage Srason s
both Rx and Tx. 5 crystal channels for repeaters, local nets etc. Greetings
Digital readout, effective noise blanker, hoth AC and DC To Al

operation, centre reading discriminator meter. 10W output.

U.K. Agents: LOWE ELECTRONICS

ngln-ﬁulzqopfs S\E&gﬁlﬁm DISPLAY & DEM STOCK SALE*

Size Price Base Size Price Base Deduct further 10% 1 you do not want free Inbour 12 month guarantes
[FTET S 3 190 10<8x%24" Tip a3p
Tx4x 14 6p 20p 120 7% 24" 73p 38p N:ancv n..iumllod Il sold out, Approx; Oue. price
7x5%2° “p  21p 12x9x24" s4p  42p itet coma, Tirst:sarvod, RR.P. Inc. VAT
FER B 42p 21p 13 <8=2§" 84p 42p :
8x 84 x0° @ 2% 1exTx3" s8p  40p FL50 with VFO 80 to 10M 50W PEP £123  £99*
xTx2 55p 20p T4 024" 97p 52p FT75 with PSU with 5 crystals & mic £154 £119*
1014!9]' 55p 23p 15102} £1.01 55p VFOFV50 £30 £22*
12xdx 24" 56p 24p 17» 10«3 £1.21 L) FTI5DC PSU £27 £30°
12x5x%3 Bp 29 FT75 AC PSU £21 £20°
Post and packing exira. Securicor £3.30 extra,
PANELS Any size up to 3L at 36 p sq. ft. 16 a.w.p. (18 s.w.g. 32p).
Posl and packing extro. HOLDINGS PHOTO AU DIO OENTRE
H.L.SMITH & CO. LTD. 39/41 Mincing Lane, Blackburn. BB2 2AF

287-288 EDGWARE ROAD LONDON W2 1BE. Telephone: 01-723 5691 Telephone; 585056, Closed Thursdays,

G3ZKS G3ZKS R.T.& I. offer the finest selection of
YORK PHOTO AUDIDCENTRE first-class new and fully overhauled
YAESU & TRIO Transceivers & Receivers second-hand communications and

Hy-Gain Antennas & Accessories.

Latest lists by return electronics equipment in the U.K,

We are prepared to consider your Camera Equipment in A "
= @ Constantly changing stocks of a vast range of equipment.

Part Exchange and we will accepl good gualily gear in @ Cash or Hire Purchase terms easily arranged,

exchange for Cameras or Hi Fi. @ Part exchanges welcomed.

H.P. Terms are 10% Deposit and up to 3 years to pay @ We are ‘spotcash’ buyers for almost all electronic equipment.

SECONDHAND EQUIPMENT. Let us know what you are Send S.AE for our latest lisc of evar 50 receivers and many other

after, we may have it in at the right price. Mtarkzing icame.

S.A.E. with all enquiries please. R.T. & |. ELECTRONICS LTD.

51, FOSSGATE, YORK YOI 2TF T ol 56176 (Alter hours 25788) Ashville Old Hall, Ashville Road, London E.11 Tel: 01-539 4986
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GAREX

GAREX TRANSMITTERS, TRANSCEIVERS & TRANSVERTERS:

production of this i 1 is being ised; in the near future

we are hoping to and intain, a si ion of “delivery Iram

stock™. Your iries will ive our pi it attenti
COMPONENTS

A al i . printed circuit b ds, with circuits. and

con ion data, il ap k

FM (Phase mod.) RF driver Iwaﬂl. Xtal osc.. phase mod. (requires low-
level audio) and multipliers, Sultabile lor AM or AM/FM 11,
Typo A: 12MH: xtal input, 24MHz at {W oul. No mods required. E4.85
Type B: BMHz «lal inpul, 24MHz at W out. Mods. required, details
suppliod, £4.85

AF board pravides audio lor phase mod. board also audio preamp for Rx
Niw £1.85 Good used 90p

10 7TMHz I.F. board good used £1.75
2Znd mixer 10 TMH:z to 455kHz, with 11155MHz xtal, E1.80
455kHz AM |.F, board (0x AM25B) noad used 90p
455kHz AM I.F. board (¢x AMI0) nood used £2.30
455kHz FM |.F, board (ox Cambridge or Vanguard} good used £1.90
Squelch boards FM 55p AM 30p
AF board, TX compressor, preamp, R preamp, good used £1.50
Mie. preamp boards 2 transistor, emitter foll, output 55p

Rectifier boards 4 diodes in bridge, - 1 bias diode. RF choke, resistors 8p

Camaera video boards (Lynx) £3.50 slightly soiled £2.30

Plug-in rectifier valve replacement stack ol silicon diodes, full wave 2 6kY
ot 200ma plus, Int, oct, base 68p

Modulation transformers (all ex.) with circuits.

P.P. OC28/35 1o QOV03-20a £1.30. Driver 1o sull, 50p.

P.P. OC28/NKT404 to OQV03-10 £1.10. Oriver to suil. 40p.

Single EL84 1o QQV03-01, 90p. P.P. ELB4/6VE to QQV03-20a, £1.80

Type ‘0 varlable capacitor 410pF, size 125"+ 1377 1" deep. 2p

Circuit ireakers jamp, 1amp or 2amp, 40p

Edge connectors (now ox.) 015 pitch 17 way - key, open ends.
@15 pitch 21 way hey, closed ends. 01 pitch 31 way * key. open ends.
Gold plated contacls, 15p each, any 8 lor £1.

Reed relay 5.P.C.O. 38mm - Smm dia. (75mm over leads) 10V A rating 30p
each, 4 for £1 (new ox.)

Reed rolay colls to match above, 24V (2-5k res.) 15p each, 4 for S0p
Crystals HC6U 5.000MHz, 11.155MHz, 12.700MHz, B7G 2.400MHz, 6.000MHz
all 25p

Aluminium chassis 6™ « 47 « 25" high 45p
Matrix pins, lead theo', Ymm diam pht. of 100 10p, 12 for £1,

Valves EBY1, ECCH1, ECHA3, 6BAGW ., GBOQTA, 13D1, 25L6 all new, 15p each,
ECO1, ECF80, 6BHS, 6BJ6, 6CBG, 6ATE all ex. 10p each, any & for 50p.

Transistors OC28, OC35, NKT&04, 2G220, ADY2] all ex. 12p. any 5 lor 50p

Relays 12V 2 pole c.0. &x. 15p; 12V 4 pole ¢.0. ox. 1Tp; 12V haavy duty 25amp
single make 35p: ditto, double make 3Sp, 12V 4 pole c.0. + 1 make 8amp 25p:
12V type 2400 4 pole c.o. Bamp ox. 20p.

Mains transformers 110-240V Pri. unless stated otherwise.

Base siation {quick heal QQZ06-40) 7 windings: 232V, 276V, 80V, 50V, 21V,

17-5V, 12.6V (11 Sib) £3180

170-0-170V at 90mA, 50V at S0mA, 63V al 3 3amp, 5V al 2amp (5-5ib) 95p
0-146-232V al 160mA, 26:5V at 1amp, 139V st Samp, 50V at 50mA (10-5ib)

£2.60
515-450-0-450-515V 0t J00m A, 50V a1 50mA, SV at 4A, 6.6V at 6A (12ib) £3.80
240V Pri. 380-6-380V nl 240mA C core (7ib) £3.75

200,250V Pri. 6.3V al 10amp, 6.3V al Samp, 63V at 0 3amp, 20V at 350mA
350V at 370mA, C core (12 51b)

Small 110V Pri, 30V a1 100m A sec. 30p each or 2 for 50p (series pri. for 240V)
HT Chaka, 4H 240mA T0p
Mobile PSU 12V DC input (Meating lor + or — E) transistor inverter 170 or
75 DC ot 180mA output, fully smoothed, chassis section (ex.) fully wired
and tested, with circuit EATS5

With 12V start relay, 30p exira, Ideal for HW-17 ar Tx with QQV03-20A pa

T i t maors 12V DC input {all ox., with circuits)
265V at 150mA (Combridae) 225" - 2° + 16" £1.60
75V al 160mA (Vanouard) 2757 25" E1.80
V doublo 300V at 200mA 2-9° « 28" « 257 £1.50
V double 400V at 200mA and 250V at 150mA 35" 275" - 225 E2.40
(NB: bolh on same winding—ao cannol he added to give §50V)
HT choke sultable for 2-3kHz inverlers 50p
Audio transformess p.p. NKT 404 1o Johm, small or large 40p
Mobile hashfitter, 2LT chokes. 4c's on plate 15p

Heat sinks ex, Glrans. OC35type 11:75° 44" . 157 (2Ib) 45p each
2 for 65p. 4 for £1.10

21tans. 3757 44

2trans, 3" wide

157 oy } 28p onch. 2 (o1 40p, 4 for 65p

Rectilinear pots mulliturn, presel, p.c. mig.
10, 20, 25. 100, 250, 500, 15k, 2k, 2-5k. 25p each, any 5for £1.

Numaerical indicator tubes, 0-0 wire ended, ZM1030 or XN3 ex. 70p each
5 al60p each

Trioger lubos XC27 or XCI ox. Sp ench, 10 for 35p.

TW cases 45" - 127 - 8" deep, perforated, as used for Twomobile, wilh
loose back and front covers, hammer finish paint £4.30

jess covers £3.55
Aerial relays, 12V ox 75p
Alrspaced Trimmors (ex) | 7-15pF, 2 4-30pF 12p
Butterlly lype small or larpe 65p.

“ox.! = ox . Guarant in b order.

Prices quoted are inclusive of all charpes and postage to UK and Eire.

Mail Order only, Ploase sond all orders and enquiries o GAREX ELECTRONICS, 7 NORVIC ROAD, MARSWORTH, TRING, HERTS, HP234LS

S.0.0. with all enquiries please. Phene Choddington (STD 0206) 6680684 Gpm-9pm and weekends anly,

Use your tape recorder
to widen your horizons

|
|
|
Our unique self-test instructional tapes will guarantee you |
rapid and painless mastery of morse. Send now for full
details of our efficient and inexpensive programme, or begin I
immediately by including £1.45 (which will be instantly I
refunded it you are not delighted) and obtain ourintroductory
lessons by return of post, |

I

I

|

(State whether cassette or Ip tape required.)

MINIWISE PRODUCTS

PO BOX 99, BLETCHLEY, MILTON KEYNES MK3 SBR.

0803 55488

MARK EQUIPMEN

DC to 6MHz, 10Mv per cm. Clean condition. E48.

2 to 250MH:. Fund. 500MHz on Harmonics. Very good condition £35.

NOISE GENERATOR AND MEASUREMENT SET CT410.

35 Lidlord Tor Avenue, Rosel

Y.H.F. U.H.F.
ELECTRONICS

G8ABP

DOUBLE BEAM SCOPES CT436

SIGNAL GENERATORS CTIT8A.

160MHz, exc condition, £28.

VALVE TESTER CT160. £25,

Devon.
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WATERS & STANTON ELECTRONICS

FABULOUS MINI-BEAM — FASTEST SELLING
ANTENNA IN EUROPE

H& 1 LATEST MODEL

=

& 1 turning radius .
1 SROIW Input LY
10-15-20 metres ]

£46.75 (1.50)
HIN"BEAMS are made by Minl-Products Inc. USA. This firm have been

making compact antennas for over 15 years. In tact they make a complete range of
antennas including the very popular C4 vertical that does not need radials, Send us an
S§.AE and we will send you detalls of thelr camplole ranaoe.

VHF SOLID STATE MODULES PRODUCTS
144mHz converter IF 4-6 or 28-30 £15.12

Tocm convertor IF 144mHz £15.12

2 matre pre smp £7.15, PA3 £5.50

EUROPA 10 METRE TO 2 METRE TRANSVERTER £64.35

2 metre whips £2.40(20p) 4 metre whips £3.65(50p)

J-BEAM ANTENNAS
M 6 elemant £3.852/X0 Crossed Dipales £5.05
2m 6 over 6 £7.422/UGP Ground plane £3.52

STOLLE ROTATORS 2010 4 3001. § CORE CABLE THRUST BEARINGS AND
SUNDRY FITTINGS

ATTENTION HF OR VHF OPERATORS
400°, EFFECTIVE POWER INCREASE

&S MAGNUM SiIX
RF SPEECH PROCESSOR

(LA LT eV

The Magnum Six RF speach processors |Hustrated above and reviewed in QST ts now
avallable from us as SOLE UK AGENTS. This is the only RF processor generally
avallable in the UK and is selling fastl Test reports indicate a gain similar to that
abtained with a linear, Modaels avallablo lor Callins, Drake, Yaesu, Healh and Trio
S.A.E. for technical brochure

NE “ H B0/40 metre MINI-DIPOLE. Reguites only 520 of horizental space
50/75 ohm lead. 1200 watts pop. Al lasf the answor tor the small gacden. MINI-DIPOLE
comes complete and ready 1o erect with traps, matching stuly, insulators and wire
Price £9.90 (45p)

TRlo FOR VALUE Wue are able to offer the complele

range of TRIO communicalion eauwipment including the superb TS515 Lanscelver
which must be an all ime best buy, See Radio Commitnication Seplember, Send now
foi illustrated lenfluts.

TS515 trangceiver £230 9R500S recever £51.75
TX580 transmittor €176 TLO11 linear £172.00 7200 2M transceiver E142.45

22 SPA ROAD, HOCKLEY, ESSEX 03 704 6835

quole your ber, H.P.faciliti Securicor delivery available

JR509 2.160 receiver  £165

G2CTV Gazy
J. & A TWEEDY (sceeiies°) LTD.
MEMBER AMATEUR RADIO RETAILERS' ASSOCIATION

A Merry Xmas & Prosperous New Year and thanks to all of you who
telephoned and wrote during my recent iflness.

ALL PRICES INCLUDE VAT

TELFORD
COMMUNICATIONS

AS THE FESTIVE SEASON DRAWS NEAR WE EXTEND TO ALL OUR
CUSTOMERS OUR BEST WISHES FOR A HAPPY XMAS AND A

PROSPERDUS NEW YEAR
KW2000E with psu £291.50 KW103 VSWR PWR Meter £13.75 :
KWED?:u:l-wl'l £154.00 KW107 E-Z Match, VSWR Untortunatoly we have bad news this month—due to the continual rise In
9
KW204 Transmitter + €176,00 PWR. dummy foad, am component cosis (which we have borne ourselves to date) we must increase
KW1000 linear E148.00 swilch 2 E50.60
KW Dummy Load . £B.BO KW108 Monilor Scope £509.40 our prices
KW Trap dipole 97 ' co-ax £18,15 KW E-Z Match £18.15 However to give sveryone a fair chance oll FIRM orders recolved bolore the
KW101 VEWR Moter £0.07 KW Antenna Switeh £4.95 1st January 1974 will be Invelced at the old prices, altor which we raaret
Trio JR599 Recelvor £176.00 Trio TS515/PSLI5 £231.00 the following prices must apply—
Trio TLOVY 2kW pop Hnuear E171.60 Trio9R590S G.C. Receiver .. E54.45
All prices include VAT

J4 BEAM AERIALS
24y d-¢l £3.18 2676 el £3.85 TCS Transmilter £38.50
2/8y B element .. £4,62 2/10Y 10 eloment £9.90 TCE4EMHz V.F.O. . .. £
212 Doubled slotled £7.42 2/HM Halo £1.82 ¥
2/XD Cross dipoles . E5.06 2/UGP Ground plane £3.52 FErTunanih P AR
SPM Portable mtase £4.89 70/MBM 46 £11.55 TCO Transmitier .. E93.50
G WHIP AERIALS GBAEYV Converter (2 Melre) £14.30
Tribander Helical £11.55 Additional colls £4.40 ea 2Metre Aerial Filter £6.00 b
Duobander 160,80 £9.90 Ranger (180 mirs.) . £8.80
Multimobile 10/15/20 £13.75 Adtlitional coils 40/801160 . £4.40 ea WEITANGASAIERAL Mosale s ’
Basemounts £1.59 Telescopic Whin £1.10 Please see August *'Rad Com™ lor lurther detalls or send a large S.AE. for :
TAVASU AERIALS fully detniled leaflels and current supply position. 1
Centre loaded with spring based whip section, consisting base mount with approa
56 co-av (50 ohm), 30 1" C.P, base section, 50° spring inaded whip, C.P. adapfor: Securicor delivery of TCT or TCS £3.30. Hire purchase available,
£§.62. Resonal ] 1t 160m £3.57: BOm E£3.57: 40m E3.30; 20m £3.00: 15m £3.00.

IRONEININ teAns i m " - @ TERMS: Cash or 107, Deposit, Balance Pro-forma Invoice

79, CHATSWORTH ROAD,
CHESTERFIELD S40 2AP et e
78b High Street, BRIDGNORTH, Shropshire WV1ié 4DS
Tel: 34982 (68005 evenings) Telephone 074-52 4082
Opéan Tuesdays lo Saturdays from 0900 until 17.30hrs
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CLASSIFIED ADVERTISEMENTS

SITUATIONS VACANT

RATES:

Private advertisements 6p per word, minimum £1.20.
Trade advertisements: 12p per word. minimum £1.20.
Box numbers 25p extra to wordage or minimum
109, series discount for 12 consecutive insertions of the
same copy, pre-paid.
Semi-display (boxed) 1" single column £4.50.

14" single column £6.75.
(Series discounts will be quoted for 6 and 12 insertions).
Please write clearly. No responsibility can be accepted for
errors.
Latest date for acceptance—10th of preceding month.
All Classified advertisements must be prepaid.
Copy and remittance to:
ADVERTISEMENT SECTION,
RADIO SOCIETY OF GREAT BRITAIN,
35 DOUGHTY STREET, LONDON WC1N 2AE.

FOR SALE

QSL CARDS, GPO approved logbooks. 4p sae, Elm Tree Press,
Looe, Cornwall, PL13 1JT.

NICE QTH FOR SALE NEAR CAMBRIDGE. 3 bedroom semi-
detached, full central healing, large garage workshop, back garden
mainly lawn in quiet cul-de-sac location: Balsham (380' A.S.L.) is a
pleasant village with shops and a scheol etc. en bus route to
Cambridge 10 miles away. A bargain al £10,850 for quick sale. For
further details contact Barry Doel, Tel: Cambridge (0223) 829574 or
write G3SXK QTHR.

IMPROVING THE FT-101, MK. Il. G3LLL's RF Clipper gives up
to six times effeclive "lransmil" power, and also more gain and
selectivity on “‘receive”. Price £43.10, post and VAT paid. Priority
plus special inclusive price saving £19.60 given to purchasers of
FT-101. Full details from G3LLL, Holdings, 39/41 Mincing Lane,
Blackburn, Lancs. (Closed Thursdays). Tel: 59595/6.

NEW PL259s S0239s 25p. Reducers 6p, BNC 30p. Quanlities less
20%. '"W2AU" baluns £7.50. Highpower Wightraps £3.50. T.M.P.,
3 Bryn Clyd Leeswood, Mold, Flintshire.

COLLECTORS ITEM Fultograph Radio Picture Receiver (1928).
Excellent condition. In carrying case. Offers invited. Young, 461
Bath Road, Saltford, Bristol.

PLESSEY PR 155 MF/HF Comm, receiver, Mint condition. 2 years
old. Complete with Handbook and circuilry. Offers to 01-549 5230
or write D. Nixon, Flat 3, Badminton, Galsworthy Rd., Kingston,
Surrey.

WANTED

LABGEAR OR SIMILAR 160M Cw/Tx BC221 (prel. with PSU).
Only mint items required. A, A, W, Tetstall GBLD, 75 Comaglen
Road, Leicester. LE2 BLE. Tel: 0533 832069,

YOUNG ENTHUSIAST wishes to purchase receiver, Heathkit
model preferred, reasonable price, stale particulars. Allott,
8 Park Place, Knareshorough Yorks., Tel: 3641,

MISCELLANEOUS

Electronics Engineers
WANTED
in your area

Part time and full time engineers

wanted for installation and test of

a variety of electronic equipment

throughout the United Kingdom.
Good rates of pay.

Apply Box No 135
Radio Society of Great Britain,
35 Doughty Street, London WC1IN 2AE

Trainee Data
Communications Technician

An intelligent young man (18-20 years) is
required to assistin the repair and maintenance
of Data Modems and similar devices. A practi-
cal knowledge of modern electrical techniques
is required together with at least two G.C.E.
Q" level passes.

Excellent prospects exist for advancement,
For an application form,

Contact: Mr. R. G. Dubery
COLE ELECTRONICS LIMITED
Church Road, Groydon GRO 1SG Tel: 01-686 7581

PATENTS and TRADE MARKS.—Booklel on request. Kings
Patent Agency Ltd (B. T. King, Mem RSGB, Reg Pat Agent).—
146A Queen Viclaria Street, London, EC4. Tel: 01-248 7161, Telex:
B83805. 60 years® refs.

QSL CARDS 100 34p, 500 £1.50, 1000 £2.85
LOG BOOKS from 25p to £1.25 post paid
4p stamp for samples
RALLYMAPS OF WEST WELLOW,
14 Kingston Park, West Wellow, Romsey,
Hampshire.

Service Department Manager
and
Test Engineers
Interesting work on KW Amateur, Marine,

and Commercial Equipment. Good working
conditions. Apply Works Manager,

KW COMMUNICATIONS LTD

23 High Street, Crayford, Kent.
Phone Crayford (19) 212040

898
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SITUATIONS VACANT—(contd)

The BBC redpuires Senior Laboratory Technicians in the
Service Planning Section of s Rescarch Department at
Kingswood Warren, Surrey,

Candidates shauld have a good knowledge of propagation
theory and be familiar with basic electrome circuitey,
Fducation ta ONC or equivalent level would bean
acdvantage. Thevwill be expected to show initiative and
following a brict period of training, they will be expectedio
work with the minimum of supervision. Although based at
Research Department, they must be prepared to travel and
work for penods anywhere in the United Kingdon: this will
include working some wecekends. The normalarrangements
for such duly ensure regular visits to base,

The starting salarvwill normally be £2040 pacand will rise to
L2565 prar by annual increments o1 L105.Inexpers nced
candidates may mitially be appomnted ata lower grade and
\‘11.1[3 Hvl|||| SIS 1orap |p!i| ation tarmsto

The Engineering Recruitment Officer, BBC, Broadcasting
House, London W1A TAA. quoting reference no. 73E 2267
and enclosing an addressed toalscap |-H\t'iui)t'.( losing
cate far ey my leted W lph: ation forms T divs after
publication,

INDUSTRIAL
ELECTRONIC DESIGN DRAUGHTING

PRINTED BOARD ARTWORKS
CIRCUIT DIAGRAMS SHEET METALWORK
RAPID SERVICE
ELECTRONIC POWER SUPPLIES
MORDEN, SURREY SM4 GEF.

L LT T TS e

1-B MORTON RD.
TEL: 01-648 5395“

reseae ceenn

V.H.F. U.H.F.

MARK EQUIPMENT :iicrronics

0803 55488 G8ABP

Plessey SL600 1.C.s, Brand new, SLG610, 11, 12, £1.98, SL620, 21, £2.72,
SL630, £1.87. SLE40, 41, £3.63. All from slock. Post lrea.
KVG 9MHZ XF9A Filtars with both carrier crystals, and holders, £17.50,
Valves Brand New, Boxed. QQV03(10 £1,95, QOV02/6 £2.10. QQV0I/20A £6.
QOVOE4DA £7. P 4 P 10p.
QOQWV03/10 ex eauip 3 months guarantee 60,
M.E.70 8 watt 70cms Tripler Amplifier, complete with 2 <« QQV02/6 £15.40,
METERS. 1m/A 85mm = TBmm. Unmarked while scole lace. New, boxed.
£2.50,
2 METRE LINES Parallel line anade circult for QOQV06/40 ete, 87 = §” dia
with disc tuninp. Anode 1 and fci I . Silver plated
£4,95 post 27p.
2 METRE HIGH Q@ BREAK All copper cylindrical lype 127 = 1} dia,
Balling & Lee tv. type inpul and oulput sockels suitable for high powor
£5.77, post 27p.
Transistors: 2N5245 55p, 40800 83p, 2N708 33p, ZN3E19 38p, ZNTOG 13p.
TIS48 27p, 2N2369 23p, INO14 12p, BC109 33p. Post 3p.

35 Lidlord Tor Avenue, | Park, Paig Devon.

G8EPC G3ZUL

QM70

28-432MHz transverter. All solid stale 1W pep outpul. 12v neantive earth
gperation, Includes full fransmit and recelive facllity for fixed, mabile or poriable
gperation. Single harmess supply to your existing ssb transcoelver. Particulatly
sultable for use with Liner 2's. Cast Inclusive of p,p, £50.50. Sae for delalls.

432MHz converter. 28-30MHz IF. Other IFs 1o order, Uses two RF stapes dual
pole mostet mizer, choice of one or two IF oulputs. Positive ar nugative earth
aperation, Cost inclusive of p.p. £10.70p. Second IF 50p extra. Sae for detalls
Both units avallable from:

B. Kennedy 10 Pilorim Road, Droilwich, Warcestershire WRS 8QA.

BEE

New JFet mixer 70cm converter with JFet IF.
Pre-amp 28-30MHz IF £14.

2m and 4m JFet converters 28-30MHz IF. Still
the best at only £8.85.

20watt input 70cm varactor triplers £9.85.

SAE for details. P 4 P 15p.

Available from
P. W. Howey, GEDBW, G4BBP,
4 Weir Bridge Close, Barnwood, Gloucester GL4 TLD.

C. G. JAMES ELECTRONICS G3VVB
Staines Road, Feltham, Middx.

Prototype and Production Metalwork, Specialists to the
Electronics industry. Panels, chassis and sheet metal
details. Machining in all metals and plastics.

Plant list on application.

Tel. 01-570 3127 0S Ref TQ 113748

COMDEL SPEECH PROCESSOR

The unigue 10 transistor COMDEL RF type Speoch Processor as doscribed In
QST, oives up to 10dB eftective gain and 2548 clipplng withou! wavolorm dis-
fortion on S5B, AM or FM tr itters, Battery ¢ i, it fils. b micras-
phone and audio Input so no TX mods are neoded as with other RF speech
processors. Ellminates need lor ALC and distortion-making clippers, Hundrods
already In use. Price £50.00; duly and VAT oxtra. Alse avallable: COMDEL
miniature broadband amplifiers, low noiseo figure, 9d8 gain 05 o 50MHz, Order
thru manufacturers' sole European representatives:

INTERFACE INTERNATIONAL

Tal: (046031) 2578

28 Market Stroet, Crewkerne, Somerset

MOSFET CONVERTERS
for 2 metres

* New model—30dB gain—3dB noise figure

* Dual gate protected mosfets In RF and Mixer stages
* 28-30MHz I.F. ex-stock

* Price £10.95 inc. postage. SAE enquiries please.

G30LB ;5 Derwent Court, Thornbury, Bristol.
Tel. Oldbury 4559
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Mains Digital Clock 24 hr. Leal Type £6.40
Battery Digital Clock 12 hr. Leal Type £6.40
B8A Valve holders 25 tor 55p

817G Valve holders {plain) 10 for 40p

Snipe nose pliers 55p

Hinged tin boxes 7° » 9] » 3}", hit rusly 22p
Component sorting trays 17 sq. 28 divisions 25p

Mall order only, CWO. VAT Included. PAP—add 10p. Clocks post lree
T.J. PERRIN, 201 Honor Qak Road, London, SE23
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Irampus alesironin UHF

ADD 10% VAT TO PRICES. P & P 8p. MONEY BACK GUARANTEED
FREE CATALOGUE packed with bargain Semiconduciors, Integrated Clrcuits, Send
SAE. SOLID STATE PANEL LAMPS : Red light emitting diodes with clip 22p.
DIGITAL CLOCK KIT: using 1 ic ¢chip. Now only £19. Easy {o build. DALO DIS-
TRIBUTOR: PCB elch resist pen 69p. FeC etch PAK 45p. 4 ofl pens £2. SHACK
WEATHER MONITOR : Baromoter, thermomater and Humidity meter £3. DIGITAL
INDICATORS : AT001 Mixie 99p. 5V 0-9 DP wilh socket £1.48. SEMI CONDUC-
TORS TRANSISTORS: 2N3055 33p. BC107, BC108, BC109 all Tp, FETS: 2N2819
20p. 2N3419E 23p. BC182/3/4 10p, BC212/3/4 11 p. BCYT0/72 13p. BD131/255p. BFY50/51/
52 13p. TIS42 UJT 24p. OCT1 30p. ZNTO6 12p, 2N29260y B8p. 2N3I053 17p. 2N3614 55p.
IN3TOZIR(4/5/6/7/8/9/10/11 all 9p ea. DIODES : IN9I4 2{p. 1A rects 50V 4p. 400V Tp.

DERWENT RADIO

QSL display strips tor 120 cards 30p.
10pfd varinble 15p; 20pfd wvariable
15p: 65pid variable 15p

500pfd 2 gang, large B0p
4:5pid pre-set 4p; 10pid pra-cet 5p:
3-20pid pre-seldp.

10-40pld pre-sel 3p
Rotary switches

one pole eleven way 20p: 1wo pole
eleven way 20p; two pole sis way
15p; four bank six way 25p: 10
assorted rofary £1.

Sho : 5 Columbus Ravi

Scarborough. Tel, 65996
Denco IFTs S0p
Denco coils (lransistor) 40p
4 digit magnetic counter 11p
Ex service morse keys 48p

Pye Vanpuards £8

Low Z WD headsels 85p
Meter test leads 38p |
Panal mains neon 18p
Mini 6 vollt motar 18p
Parcel sleeving 1mm  ete. 30p;
20 mixed disc ceramic 20p; 50

mized resislors 16p; 8 new relays £1

ZENERS: BZYS8 400mW 8p. VHF/UHF RF POWER : 2N3866 1W 30V 450mH:z T5p, Ferric Chioride, 1 1b ﬂp Codar CRI0A receiver £22
2M4427 T5p. 2N3553 2} W £2, INTEGRATED CIRCUITS : with data TAD100 £1.69, Amphenol PL 259 pile Trio JR 500 £145
Ferrantl ZN414 Radio ic 10 5mHz £1.19. Gas detector £1.69. 709 19p, 741 29p. 748 33p. Amphenol SO 239 piie 30p; SO 239 Eddystone G80x £65
703 11 58p. 555 89p, Regulator 13A 5-20V £1.49, 723 50p. MC1310 £2.49, Kit £3.39. AF standard 25p; SO 238 single hole Eddystone 640 £27
AMPS 250mW 59p. 2W £1.29, 3W £1.39. TANTTL GATES : 7400/1/2/3/45/10/20/30/ 30p; reducer 8p. Lafayetle HEAD Elg
40/50 etc 14p ea. 7413 27p. 7441 T3p. 7447 £1.09. 7470, 7472 28p. 7473, 7474 I6p. TATE 32p, Hi impedance headsets s0p Mano/Storeo headphones  £2.50
7490 59p. 7492 67p. 74121 45p. TOKO Fg.;l‘Epl:)S‘r:sCF:'olSSC 33p. Sets a:;hrne 7mm or Test meter loads 0p Senlinel Europa £55 |
10mm 450 or 470Kc If cans 39p. CARB : 40p ea.:awilch + 11p. Dual 37p. Please add 10% VAT, Carriage/Postage exira. SAE for lists |
PRESETS 5p. CAPACITORS: Disc 220 to 0.112f 2ip. 25V or 10V Electrolytics: 10, £ ) B .

50 10014 Sp. 200, 50011f 8p. 10001 15p. = Mail order 28 Hillcrest Ave., Scarborough. Tel. 63882 ||

PO BOX 29, BRACKNELL, BERKE
INDEX TO ADVERTISERS

Acrg and General Supplies BO4 Darwenl Radio 900 Mosley Electronics Lid B86
AJH Electronics E cover Iv Daodson-Bull Carpets Co. Lid a92 North West Electrics 886
Amateur Electronics @18 Efectrovalue Ltd aa1 Radie Shack Ltd 810, 885 & 889
Amateur Radio Bulk Buying Group 833 Garex Eloctronics 896 RT & | Eleclronics . 895
ANTEC B93 Gl Amateur Supplies 888 Arthur Sallis Radio Controls Lid 582
Ashiey Dukes 83 GWM Radio Ltd . 884 H. L. Smith & Co Ltd e 895
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MEMBERS’ AD ORDER FORM

FOR SALE [] WANTED [] (

Tick as )
appropriate

@ See Members' Ads page

for conditions of accep-

tance.

@® Not more than 32 words,
plus name, address, etc.

@ Do not forget 25p remit-
tance plus wrapper.

@ Please write in block
capitals, or type.

Licensed members are asked to use
their callsign and QTHR, meaning

that their address in the current call-
book is correct. BRS and A members

will, of course, have to provide their
name and address. The wording will
be edited to conform to a set style,

and any ads which are not clear will

be returned. .
Callsign

| enclose cheque/PO for 25p lo cover the cost

of this ad.

or Name and address

Signed

QTHR

Date
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Oscar and the G8-man (FMD) i 620
Oscar and the G8-man and other Oscar cutrencies (FMD) 620
Oscar currencies (FMD) - .. 480
Oscar items (FMD) - ~ . in . .. 3B
Oscar news (FMD) .. - Py s By = . 110
Oscar news (QTC) .. e .. 680
Oscar news & Oscar sub-horizon sinnals (FMD) i’ el 553
Oscar's first 10 months {FMD) : ¥ oo 101
Oscar 6 (QTC) . ! o i 3 .. 388
Oscar 6 (QTC) . i e o B i ad .. B01
Oscar 6 currencies (FMD) s N o it iz .. 282
Oscar 6 news (FMD) .. 37

Oscar 6 operalions summary af 25 May !9?3 (P 1 Kleln, KSJ'i E) 488
Oscar 6—power warning o . 12
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Oscar 6 predictions (F. D. Roberts, G4H0 M. Hearsey. GBATK,

and A. L. Bailey, GBWPO) .. 194
Oscar 6 predictions (Q7TC) 454
Oscar 7 and ils capabililies (d Kassef. GSZCZJW.’# and J. A

King W3GEY) .. 747
The Oscar file (FMD) i = i iH w .. 409

Regular features
Beacon stations (hf) ..
Beacon stations (vhi) ..
Club News o o
Contest Calendar
Contest News ..
Countries Table
Current Comment

113, 344, 629

.. 41,190, 265, 339

g 56. 120 208, 353, 496, 640, 780
55 119, 2086, 275, 351, 421 495 565 875
53, 117, 204, 2?2 343 419, 494, 874

- 42, 192, 341, 479, 619, 760

i : 12, 92, 156, 244, 08
Four Metres and Down °s 103 788 26‘2 336, 408, 480, 552, 859
GB2RS News Bulletin Service . 24,47, 845
Looking Ahead 55, 203, 281 358, 492 561 535 ?08 779, 876
Microwaues—-‘i,OOOMHz and up 31, 106, 193, 261, 325, 398, 478, 858
Mobile Rallies Calendar 119, 169, 276, 352, 421, 495, 567, 778, 673
Mobile Rally News 203, 275, 352, 421, 492, 567, 635, 709
Obituaries .. 50, 116, 202, 271, 347, 416, 490, 876
Propagation Predictions 47, 115, 199, 269, 245, 415, 481, 559, 627,

707, 769, 868
QTC oh .. 12, 92, 156, 244, 308, 388, 452, 532, 600, €80, 742, 822
Raynet 55, 116, 201, 276, 351, 417, 493, 567, 632, 709, 779, BEG
Slow Morse Practice Transmisssans 207, 501, 785

Special Event Stations 116, 203, 276, 34? 413 493, 567, 635, 761
SWL News 4 43, 192, 341, 479, 619, 760
Technical Tomcs 32, ‘iDD 182 256 330 402, 472, 546, 612, 694 754, 852
Your Opinion .. . 202, 271, 346, 417, 491, 561, 631, 709, B75
The Month on the Air 44, 112, 196, 266, 342, 412, 484, 556, 624, 704,

766, 864
Reviews, equipment
Technical noles on the Braun SE600 (T. Bittan, G3JVQ) .. 152
Barlow Wadley XCR-30 Mark 2 receiver (P. Simpson, GSGGK
and B. Armstrong, G3EDD) .. - .. 28
Bird Ham-mate power meler (H. W. Rees, GSHWR) i . 320
Healhkit HW-7 cw lransceiver (R, F. Stevens, G2BVN) . 176
Microwave Modules 5W 145MHz a.m, !ransmftler (B. Priestley,

GIGO)
The Heathkit HA-EIJ.“-_‘ MJMH: {m ampa'.*ﬂer (P F. S!evens
G2BVN, and G, M. C. Stone, G3FZL)

The Yaesu FTDX401 (P. J. Horwood, G3FRB) .. 252
Trio Model TS515 ssb lransceiver (P Slrnpsoﬂ. GEGGK and
B. Armstrong, G3EDD) . : 609

Reviews, pubhcatmns

A course In radio fundamentals i - 4% .. 538
Arrow Electronics catalogue = .. N = T
FM and repealers for the radio amaleur 319, 848
Long dislance television = 3 a3 314
IEE Conference Publications No 95 » .. 608
Quality and reliability of Mullard resistors and capac:tors .. 608
Propagation of radio waves al frequencies above 10GHz .. 593
The ARRL Radio Amateur's Handbook i i T .. 461
The Semicon index . i 2y 4 .. 395
Transistors—the first 25 years rm f9?3 e i i .. 395

RSGB affairs

Constitution of committees for 1973 ¥ o o ..o 201
Council election results e e . 50
Council Proceedings . 50, 200 270 416 563 708 T
Presidential installation—1973 . .o 107
Presidential installation—1974 = v . a5 .. 823
RSGB Council 1974 election. . v - 2 .. 602,770
RSGB Dinner Club (QTC) .. e . e o .. 245
RSGB QSL Bureau Sub Manager v . .. 397
RSGB Region 7 Diamond Jubilee Dlnner 23 ik .. 169
RSGB Region 7 Diamond Jubilee ORM & Dinner pex .. 601
RSGE Region 7 ORM i .. 454
RSGB Region 10 Diamond Juhi ee ORM & Dinner 454 602, 770
RSGEB Region 13 ORM i i 601, 770
Seasonal message from the Pres:dem il i ol ve 828
Woburn Abbey Rally ¥ by v ity 455, 628
1972 AGM report s AN s i v i .. 48
46th AGM minutes .. o s a i i .. 562
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Technical articles

A mast syslem for dish aerials (Dain Evans, G3RPE) .. .. 310
A modern approach lo radio teleprintling (D. J. Walker, BSc

(Eng), G3OLM) .. 2 .. 316
A note on kites (J. B. F!oscoe MA(O:on) GMGOK) s w P
A shack-earthed folded vertical for 14MHz (R. Baldwin, BSc,

GAWZ) o , .. 31§
All-band aori'ab."e aena."(H S. Brown, GSRFG) - - .. 328
An inexpensive vhf aerial (R. P. Neave, GBFLC) " .. 251
An integraled circuil speech compressor (A. Langton) .. 544, 841
Audio frequency inlerference (P. W. Waters, G30JV) . .. 246
Bilaleral ssb (V. Aumala, OH2CD) . .- 170
Break-in and listening through (R. Baldwln. BSc GaWZ) .. 254

Decimal poinl swilching on DFMs (J. D. Diplock, GW3UZS) 25
Gains and losses in hf aerials (Part 1) (L. A. Moxon, BSc, CEng,

MIEE, GEXN 834
Improved harmomc altenuauon in h.f amateur lransmr!ters (Dr A
Gschwindt, HASWH) .. . 178

Intense radio aurora (M. Harrison, GSUSF and C E. Newton.
2FKZ) 540
Notes on a srmpfe aerial anannemant for Oscar 6 (Dr A. Gsch-
windt, HASWH) .. 685
Oscar 6 operations summary at 25 Mar 1 9?3 (P. I Klem Ka.lTEJ 488
Oscar 7 and Iis capabifities (J. Kasser, G3ZCZ/W3 and J. A,

King, W3GEY) .. 747
Phase-locked v{o far 2m ‘transmitlers tDr A. Gschwlndl.
HASWH) 604

Progress repor.! nn lhe GBJ'PJ' repealer oxper!menl (Richard
Baker, G3USB) .. )

Quad aerials at vhf (D. Unwln GBCKU) & .. 396

Quartz crystal oscillator circuits (John Foster and David Rankin) 456

160m ssg transceiver for porlable operation (K. S. Beddoe,
G3Y

The Cadel—a direct conversion receiver for the novice (J.
Young, BRS33339)

The G2DAF ssb transmitler Mark 3 (G R. B. Thornley. G2DAF} o4,

158, 245, 309

The G2DAF Mark 2 receiver (G.R.B. Thomler. GEDAF} 744, 824
The G3TDZ porlable 2m lransmillerreceiver, Mk 4 {J . Hey,

Tech (CEI), MSERT, G3TDZ) 14, 244

The G3XGP [requency meler (W. H. Bond, GSIGP) 390, 841

The "Pipsqueak—a modified Codar T28 receiver (B. Blessed

BSc, G3XWC) .. 534
The *'yel another keeper" (R. G Whealland GSSZW} .. 326
Tilting with the Stolle rotalor (R. A. Ham, FRAS, BRS15744) .. 539
The Zygi beam aerial for 20m (Zygmunt T. Chowaniec, G3PTN) 462

Toneburst generalor using ICs (G. B. Packer, GW3UUS) . 150
160m dx from suburban siles (A. P. A, Ashton, G3XAP) .. B42
UHF television interference (lan Jackson, G3OHX) ok .. B39
“Technical Toplcs" ltems

Aerial altenuators, agc controlled . o .. 855
Aerials, della-birdcage oy " - s wo: DT
AGC performance, varistor rmpmves ai . o .. 547
Amitron crystal checker . vt . . v 334
Batteries in parallel ., " as . S .. 854
Car regulator, transistorized i o i X .. 184
Cascode fet amplifier, low noise .. 5 i i .. 615
Ceramic resonators as nbim filters = i £z 616
Chordal hop, thoughts and facts on sid 2 35 551
Climie repeater, the .. ¥ i i iz v 856
Cocktail party eflect, the o it 5&3. 694
Conical refleclors - . - 2 = = .. 612
Corrosion, combating. . a0 p. i .. 333
Crystal calibrator, ic—with a ‘difference .. i . .. 402
Crystal checker, wide-range oy o win o .. 104
D-layer whispering gallery .. - . . i .. 159
Delta-loop quad . .. . . 334, 857
Dipoles, capacitively iuned ae s RS > .. 758
Dipole, coaxial folded, more on lhe 7% by & . 158
Dipoles, folded, variations on ai E e .. 547
Dipole, folded, the double coaua! e s i .. 548
Dipoles, verhcal ; o 258, 551
Direct-conversion ssbh recenvefs wa e ~ Z
Earthing systems, aluminium . e e i .. 258
Earthing systems, galvanized wire in o i o .. 476
Epoxy filler adhesives sy s - .. 333
Ferrile-rod hint for “hot™ Iransmitte:s »a e i L. ATT
FETs, low-cost power. 332
FET mixers, double-balanced-—!he ‘ultimate in semiconductor

mixers * -
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FET mixers, high performance
Filters, aclive, using op-amps

see also amendment
“"Frequency scissors" the
Front panels and controls
Generalor, al square wave
Huff and puff vios
Incidental intelligence
Instrument cases, small plastic
Linear, power for a "
Long delay echos v
Loop elementls, verticnlly polatized
Loops, multiband -
Loops, multiband, and quads
Mains-connecled-chassis supply ..

Micratransmilter integraled-circuits, and hnears

Microwaves, state of the art

Mixers, balanced fet

Mixer, ssb, digital .

Morse praclice osclllatur slmplesl ?
Mosfet 144MHz converter, single ..
Multi-band, G4ABS, for limited spaces
Multimeter movements, damping
NBFM adaptor for a.m. transmitters
NBFM and a high-C oscillator

NBFM, crystal discriminator for
NBFM crystal discriminators, more on
NBFM crystal discriminator, quadrature type
NBFM deviation, checking and seilino
NBFM, setting devimlon

Noise reduction on cw
Overmodulation, preventing

New tvi filter for uhftv?

Noise generator, wide-band
Parametric up-conversion
Phase-locked loop demodulator, Iow-cnsl
Phasing-type ssb exciters, aliunlnu
Pi-networks, push-pull with . .
Pill-boxes and Cataloy

Polarization, circular, for 1«MH: ?
Power amplifiers, transistorized
Power FETs from the USSR

Power meter ..

Power supply, Iow-cosl htqh currenl
Power, supply, regulated y v
Power supply, series-stabilized
Product detector calibrator .

QRP and all that ;

Quads and loops and leeders

Quad and loop elemenls, feeding ..
Quad reflectors, remote tuning

Quad reflectors, tuning . i
Quad, Ihree»band single- elemenl =5
Racalex .. -
Receiver drift, reduclnﬂ with FETs
Receivers, attenuators for .. >
Reed contact protection il
Regulalion, conslant-current fet
Scaler, 200MHz o

Short backfire again, 1he

Snappy lrapies . :

Solid state transmitter h#nls

Speech processing i
Speech processing for ssb ..

Speech processor, a comment on lhe DJdBG -

SSB, polyphase, more on

SWR, fallacies of .

Tags for plug-in in!euraled clrcuils
Toroids, Amidon high frequency
Touch-to-lalk switch o
Transmitter low-power dsb) a.m,
Transmitters, solid-state

TVI, plug-in to 5

Valve voltmeter

Varistors, more on metai o:ide
Vertical-tee aerial, comments on the

VFO, crystal stabilized s

VHF converiers, oscillators for

VX0 ideas

Zener diodes, testing unknown s
Zero-beal indicator, visual . W .
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RSGB PUBLICATIONS

Technical books

Amateur Radio Awards . 2 i 3 y . £1-40
Amateur Radio Techniques . : 3 R . £1-80
Guide to Amateur Radio (15th ed. ) ; : " 5 90p
Morse Code for the Radio Amateur a ! ; f 25p
RSGB Amateur Radio Call Book 1974 . 3 ; i 75p
Radio Amateurs' Examination Manual . ; " 900
Radio Amateurs' Examination Revislon Noles , . 30p
Radio Communication Handbook (4th ed.) . . . £410
Radio Data Reference Book (3rd ed.) . . . £1
Service Valve and Semiconductor Equivalanls . 35p
Teleprinter Handbook . - . . £535
TVI Manual . 7 - i k . 90p
VHF/UHF Manual (2nd ed) f * » . £1-80
World at their Fingertips (Papetback) A i . 80p
(De-Luxe) ¥ { 3 3 £2-55
Log books
RSGB Standard Log ; J i ¥ A L 60p
RSGB Recelving Station Loq i " " i % 45p
Mobile Minl-Log . . ‘ : 2 4 25p
RSGB De-Luxe Log " ¥ i " i . . £130

Maps and charts

Countries List " i . " " . . ¥ 10p
Great Circle DX Map . ; ; 65p
QRA Locator Map (Western Europe} Un tube) . 4 50p
QRA Locator Map (Western Europe) (on card) . . 10p
RSGB Amateur Radio Prefixes (World) Map ] ) 20p
VHF/UHF band plans (on card) : I . 10p

Members' sundries

RSGB Planner Diary . i 45p
Lapel Badge (RSGB or RAEN emh!er'n Dln ﬂttlno] 2 20p
Tie (Maroon or Blue) : . £130
Radio Communication Easi- hlndsr . £125
Car window sticker (RSGB or RAEN). {Se!l‘-adh eswe) 3 10p
Members' headed notepaper (50 sheets) quarto . ) 40p

octavo . . 25p
Radio Communicatfon, Bound Volume, 1971 or 1872 . . £300

USA PUBLICATIONS

American Radio Relay Laague

Antenna Book . . . . E1°40
Course In Radio Fundamentals . . . . £115
FM and repeaters for the radio amateur . ] . E1-60
Hints and Kinks . . . L 60p
Radio Amateur's Handbock tPaperhack} . . . £2°80
Radio Amateur's Handbook (Hardback) v i . £3'65
Radio Amateur's Operating Manual . 4 3 5 85p
Single Sideband for the Radio Amateur 3 i . £160
Understanding Amateur Radio i d A 2 . £1440
VHF Manual . 3 i f 2 i ’ i . £140

CQ (Cowan Publishing Corporahon)
Amateur Radio DX Handbook 5

Antenna Handbook Vol 1

Antenna Roundup

Mobile Handbook .

RTTY A-Z . .

RTTY Handbook .

Shop and Shack Shudcuts

mhpmnne
8282835

MORSE INSTRUCTION AIDS

G3IHSC Rhythm Method of Morse Tuition—
Complete Course (two 3-speed LP records and one

EP record plus books) . . £4.95¢
Beginner's Course (one 3-speed LF' record and one

EP record plus books) . i : . £3.95¢
Beginner's LP (0-15 wpm) plus book : z . £305
Advanced LP (9-42 wpm) plus book " 3 . £305
Three-speed simulated PO test 7in ds ep record v = 95p

t Overseas orders: add £1,

TERMS : Cash with order. Stamps and book tokens cannot be
accepted. Cheques and postal orders should be crossed and
made payable to “Radio Society of Great Britaln". When ordering
please write your name and address clearly in block capitals at
the top of the order. Giro A/C No 533 5256,

Prices include postage and packing.
VAT is included where applicable.

Radio Publications Incorporated

Beam Antenna Handbook . . £2
Better Short Wave Reception. X ' . : . £1'710
Cubical Quad Antennas . ) é § ‘ . £1'60
Simple, Low-cost Wire Antennas , [ ¥ : . £1'15
VHF Handbook . - - " 3 5 . E175
Radio Amateur Callbook Inc

American Callbook (USA listings) 2 ‘ . £470
DX Callbook (Foreign listings) i : % 5 . £4-30
Prefix Map of the World . i ‘ ¥ 4 ¥ 60p
World Atlas . i ; 3 v z 2 : £110

Magazine subscriptions

QST (including ARRL membership) (Per annum) . £375
CQ (Per annum)* . . £250
73 (Per annum)* = 2 S % . . £2°9%0
Ham Radio (Per annum)* # i . £285

* Discounts available for 2- or 3-year subscrfpuons

OTHER PU BLICATIONS

Basic Electricity . i £2
Basic Theory & Application of Transistors " ; . £1:05
Counties Map " J , . ! . 35p
Dictionary of EIecirun{cs ’ ‘ P . 4 4 55p
Foundations of Wireless B . v " . £2:05
Guide to Broadcasting Statlons i g N . d 85p
Ham Notebook . . i . . ‘ . £1-80
How to Listen to the Wor d . . i . . £2
Making a Transistor Radio (Ladybird} . . . . 20p
Mullard Data Book w 2 . v g 35p
Radio Amateur Qperator's Handbook x A a 2 55p
Radio Valve & Transistor Data 5 3 & A 5 90p
Simple Shortwave Receivers . i 3 , g : 90p
Story of Radio (Ladybird) . & ¥ 20p
Transistor Audio and Radio CIrcuIls (Mullard] ) . £1-90
World Radio-TV Handbook . ¥ 5 £3

All items listed on this page are avallable to callers at RSGB
headquarters at the above prices less postage and packing.
Counter service 9.15am-5.15pm, Monday to Friday.

RSGB Publications Section, 35 Doughty Street, London WC1N 2AE
Telephone 01-837 8688.

Printed in Great Britain !'or the RADIO SOCIETY OF GREAT BRITAIN, 35 Doughty Street, London, WCIN 2AE
by the Garden City Press Limited, Letchworth, Hertfordshire SG6 1JS
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A. J. H. ELECTRONICS

Proprietor: A. J. HIBBERD

Terms of Business Cash with order, Mail order only, or Callers by appointment.

Postage Charge 15p on Rs and Cs, 20p on others

FM10D/V CAMBRIDGES dash mounting complete with mounting
frame and mic. holder supplied ready tuned to 145 MHz but LESS
CRYSTALS these sets are in immaculate condition and in perfect
working order, a chance to go FM on two metres mobile 12 volt DC
input, 12 watts RF output, fully solid state except far ﬁve valves in
Tx. Crystal controiled Tx and Rx only £35.00 + 75p

T460 UHF BASE STATION TRANSMITTERS {uIIy sotid state
BAY96 varactor output approx. 10 watts RF at 432 MHz internal
mains PSU, the varactor is driven by a PA unit on 144 MHz (which
could possibly be switched through a AE relay for two metres or
70 cms use) these are modern units and are in very good condition,
panel size 19" x 3" x 12" deep these are supplied on original
frequency of approx. 460 MHz but will retune to 432 MHz with no
trouble, bargain at £40.00 - 75p post.

PYE RADIOTELEPHONE CONTROLLERS three line system
with intercom facility thesa are brand new and unused in original
boxes only £22.00 each -+ 75p post.

T450 FM UHF BASE TRANSMITTERS fully solid state 5 watts
output £25,00 matching Rx £25.00 both plus 75 p post. OK for 70
cms.

FG0FM BASE STATION high band FM 60 watts RF output fully
solid state receiver complete in cabinet used condition £50.00
buyer collects by arrangement.

PYE SSB131 RECEIVERS 4 crystal controlied channels in the
range 6-15 MHz upper and lower sideband, std. 19" rack mounting
34" high all solid state, mains or 24dv DC supply, meter for moni-
toring voltages and as “'S" meter, these are brand new and boxed,
£75.00 each.

AM10D/V dash Cambridges high band only OK for 145 MHz single
channel these are below our average condition that we normally
supply, money back guarantee on these £22.00 each to clear. with
service manual. Post 75p, used vg condition £26.50.

AM25B VANGUARDS 12 v DC input 17 watls RF output, transis-
tor invertor, transistor modulator, transistor Rx 2nd IF and audio,
valve TxRF section, valve Rx RF section up to 2nd mixer, these are
OK for 70 MHz or 145 MHz state which required boot mounting but
controls can be fitted to front panel, supplied /ess control cable
mic. speaker elc, set only used condition with manual ONLY
£11.00 -+ 75p post.

AM25T VANGUARDS low band only all transistor except for
four valves in Tx RF section, 17 watts RF output, 12v DC input set
only no control equipment, ONLY £15.00 each. 75p post.

AM/FM CAMBRIDGE and VANGUARD SPARES. We have a
number of sets for breakdown. Let us quote you for any hard-to-get
parts mechanical or electrical. SAE.

RF BOARDS NPN transistors, these are used in the FM
Cambridges etc, Only two types 68-88 MHz and 79-101 MHz £2.50p
each (new and unused).

PYE DYNAMIC MICROPHONE INSERTS new unused type
no, 4103F 50p each.

SERVICE MANI.IAI.S for AM25B and AM10D £1.00 each.
GEC RC500 POCKET SETS high band FM single channel
Tx/Rx with external earpiece and mic., New, unused £20.00.

BRT 402 RECEIVER (similar to BRT 400) 19" front panel general
coverage to 30 MHz, "S" meter, noise limiter, xtal filter, variable
selectivity, CW filter, 500 kHz xtal calibrator, BFO, etc. working
order used condition, no manual £55.00 (buyer collects by arrange-
ment) one only.

AR88D RECEIVER working order good performance £40.00 buyer
collects by arrangement.

LABGEAR TOPBANDER mains input 10 watts AM output
excellent condition £25.00 buyer collects by arrangement,

ul.FI SPEAKER CABINETS we have secured a contract to take
saconds from a manufacturer and require TRADE outlet for these.
Details and price on request (by phone) please.

LABGEAR LG300 TRANSMITTER excellent condition 3-5 to
30 MHz CW no PSU £15.00 buyer collects by arrangement.
RACAL 850 CALIBRATOR P.0O.A

MARCONI SIGNAL BENERNI’OR type TF867 needs attention
£40.00 buyer collects.

(GBAQN)

Tel: RUGBY daytime 6473, evening 71066
S.A.E. with enquiries
ALL PRICES NOW INCLUDE VAT

METERS 1 m/a scale marked 0-100 m/a 44" dia. £1.25.

METER 100 microamp FSD scale marked 0-100 4;" dia. 1.59.
METER 1 m/a FSD scale marked 0-100 m/a 34" dia. £1.25.

100 kHz CRYSTAL FILTERS 9" = 3" » 14" have been used with
transistor equipment contain glass wire ended crystals (3) one
100 kHz, two 99-945 kHz plus pot cores etc, new unused sold for
breakdown as we have no gen. £1.75p.

CRYSTALS FILTERS 214 MHz type TQF-3806 no gen. new
unused £1.75p each,

11.155 MHz HC6/U crystals 75p.

HC6/U PLUG IN CRYSTAL OVENS 80 deg C 6/12 volt with
bases new unused 50p each

LABGEAR TEST SETS for LSP30 SSB manpack new boxed to
clear the last few £3.50p.

RACAL DUAL DIVERSITY SWITCHING UNIT type MA168B
to suit RA17 and RA117 receivers, See June advert for further
details. Unused ex WD £16.00 each.

RF POWER TRANSISTORS (all brand new)

2N3926 7 watt RF output @ 175 MHz 13:8 volt (OK as driver to
BLYB89A) £2.00 each, BLY36 13 walt RF output @ 175 MHz 13:8 volt
£2.50 each.

BLY89A 25 watt RF output @ 175 MHz 13-8 volt requires 6 watts
input £6.00 each.

VARACTOR DIODES 1N4885/VBC99J OK for 70 cms 30 watt RF
input @ 144 MHz, 20 watt RF output @ 432 MHz (FM) new in Mullard
boxes £6.00 each.

B9A CERAMIC VALVEHOLDERS 8p each 10 for §5p.
EDDYSTONE KNOBS i in dia. {in spindle 10p each 6 for 50p.
75 ohm BNC PLUGS 11p.

SET 470KHz TRANSISTOR IFTs set of three 1st double tuned
2nd and 3rd single tuned, supplied with spare 1st or 2nd IFT to your
choice for use with OC17T1/AF117 type translstors size 1%in sq.
with circuit for reference to pin connecti d 38p set.
TRANSISTOR CERAMIC CAPACITORS (plaquete body 50vw)

22pt 120pf  680pf 0-015MFD

27pt 150pf  820pf 0-022MFD

33pf 120pf  1000pi 0-033MFD

39pf 220pf  1500pf 0-04TMFD

47pft 270pt  2200pf

S6pf 330pf  3300pf PRICES: 22 to 1000pf 15p for 10 or
G7pi 390pf  4700pf 2p each. 1500pf to 0-01MFD 20p for
azpl 470pf  6800pf 10 or 22p each. 0-015MFD to 0-047TMFD
100pf  560pf 0:0IMFD 25p for 10 or 3p each.

ERIE DISCS 1000pf 500vw 15p for 10,

ERIE TUBULAR CERAMIC CAPACITORS (values in PFs)
1,22,27,3,33, 39,47, 546, 8,10, 12, 15, 20, 22, 39, 100, 220, 330, 1000,
all values 15p for 10 or 2p each.

FEEDTHROUGH CAPACITORS 1000pf 500vw solder in type }in
dia. 2p each 15p for 10,

01MFD 50VW POLYESTER 3p each.

MIXED CAPACITORS values from PFs to MFDs. polystyrene,
sliver mica, ceramic, electrolytic, etc. approx 300 to clear @ 75p bag.

RADIOTELEPHONE
10'TMHz CRYSTAL MARKER OSCILLATOR

Built into strong die-casl box with grey painted hammer finish.

Fibre glass printed circuit board with silicon transistor and built-in 15v battery.
High stability with voltage and temperature varialions,

Small slze anly: 3§ = 13" = 11",

Guaranteed 6 months with free calibration service to 12 months.

Low cost at only £800 (VAT paid) -~ 20p post.

Trade inguires welcomed. Full money back guaranteed. Made by, and only
obtainable from A, J. H. Electronics.

59 Waverley Road, The Kent, Rugby, Warwickshire.
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