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NOW.....

The ultimate in stability from Catronics Ltd:

CRYSTAL CONTROLLED TONE BURST
GENERATOR

at a size to fit most rigs—only 2in. 7 1in.
0'5in.

at a price to suit your pocket—only £8.75
inc. VAT.

operates on 9-15V d.c. output adjustable
0-100mV.

Availability : mid-July.

Orders to: Amateur Radio Bulk Buying Group at address
below.

VHF

COMMUNICATIONS

Now published—the Spring 1976 edition, which includes
designs for:

Fox-Hunt Receiver

FM Handheld Transceiver

Simple Digital Clock

Vestigial Sideband Filter for ATV
Send £1.00 for a copy of this edition or £3.75 for a year's
subscription.

VHE COMMUNICATIONS is the English language edition of the German publication
UKW-BERICHTE, a quaiterly amateur radio magazine especially calering for vhi/uhf
shf technalogy. It is published in spring, summer, autumn and winter.

All special components required for the construction of the described equipment,
such as printed cirguit boards, coll lormers, semiconductors and crystals, as well as
complete kils, are available for despateh direct from Germany. Many of the printed
citcuit boards, addition to n fow selected kits, are stocked in the UK. A price list
af kite and materials |3 available—<ond sae lor your cony.

Orders to: VHF Communications at address below.

RADIO COMMUNICATION
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AMATEUR RADIO

BULK BUYING GROUF
200MHz D.F.M.

VHF DIGITAL FREQUENCY METER—Model DFM 5
The updated version of the Catronics Frequency Meter with ex-
tended frequency range to 200MHz with a restyled cahinet and
front panel. Size 8¢ 7" = 3 (approx.).

* Full 7 digit 0-35" amber display.

* |.C. memory giving a “non-blinking" display.

* Automatic suppressed zeros on 3 leading digits to reduce

power consumption,

*

TTL and ECL i.c.s. used to give good reliability,

* 10MHz master oscillator for high accuracy.

* 12V (—ve earth} dc¢ input and 210-260V mains psu fitted
Price: £130,00 (incl. VAT). (Add £1.50 for insured post)
VHF and UHF PRESCALERS ALSO AVAILABLE,

CRYSTAL and CERAMIC FILTERS

We are the teadinng UK stockists for KVG Filtérs and normally hold the following
range of stock:

Model Application 6B BW Stopband Supplied Price
XF-9A S5BTX 2-5kH1 4548 2 » Xtals E21.70
XF-9B SSBRXTX 2:4hH: 10048 2 < Xtals £20.25
XF-9E FM 12hHz a8 None £27.20
XF-am cw 500H: #0dB 1 Xtal £20.%0
S.E.1 and Y.T.K.

QCHI246A K SSBRX/TX 2:4kH2 10048 2 Atais £26.75
Y F-90F S55B RX/TX 2-4kHz 70dB 2« Xtals E15.75
MURATA

CFR455H AM RX BkHz asuB - £10.30
CFS455H AM RX BRHz 1048 - £13.30

40673 TRANSISTOR
Genuine RCA MOSFET—special offer at 52p ea or £2.35 for 5.

We are also apents for JAYBEAM AND MINIBEAM AERIALS.

Wiite for free Price List (SAE please). All prices include VAT al current ¢ .
Please nole thal aur minimum UK post & packing charge, except where Indicated s
20p, Exporl orders welcome—write for export price list.

Cheques and P.0.s should be crossed and made payablie to * Amateur Radio Bulk
Buyinp Group™ or pay by GIRO—Account no. 31 523 4008.

See the above and other new products on our stand at the Radio
Communication Exhibition, Alexandra Palace on July 30-August1

J New kit of particular interest to 2m mobile operators %
Y New high stability frequency measuring equipment %

ADMINISTRATION ADDRESS ONLY :
18 POUND STREET,. CARSHALTON, SURREY
{CALLERS WELCOME BY APPOINTMENT)

ALL MAIL ORDERS AND ENQUIRIES to:

DEPT. 607, 20 THORNTON CRESCENT, OLD COULSDON, SURREY

PHONE: 01-660 6701
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490 CQ de RSGB—Amateur spirit
RSGB NEWS BULLETIN SERVICE H1 QIC
The RSGB news bulletin, callsign GB2RS, Is broadcast 493 Radcomex'76' . .
every Sunday morning on hf and vhf, giving almost 494 Some new insights into the mechanism of the sunspot cycle
complete coverage of the British Isles. Its main purpose —F. M. Smith, GSKG
is to provide an outlet for amateur radio news items and = 5 5
announcements which, by virtue of their topicality or 501  Learning about logic, Part 2—P. J, Horwood, G3FRB
urga{nc;f.ocannct wait for the next issue of Radio Com- 502 A transistorized slow-scan television monitor—
munication. J. L. Wood, G3YQC
The bulletin is prepared early on Thursday morning, 2 r -
and news ltems, marked “GB2RS news" should reach 506 A simple solid-state 1-3GHz converter and tripler—
RISGE HQ bytﬂ:lst %ﬁi‘ntha}t g;ay (taleph‘oned Ii?’msican G. D. Lean, G3WIG
also be accepled un am). NO guaraniee can be given - - P’
of inclusion in part or whole of any item submitted and, 510 A 10-80m aerial tuning unit—R. N. Hedges, DMA,
once broadcast, items are not usually repeated. AMBIM, G2HCV
SCHEDULE 511  Book reviews—Hi-Fi Choice—Receivers
: Elecrronic diagrams
Time MHz Location and coverage (hf) or ;
beam heading (vhf) of station 512 Oscar news
0930 36 G2MI, Bromley, Kent (SE England) 513  Equipment review— Datong Datest 1 tester
1000 36 GBML, Cheltenham (SW England) 514  Technical topics—Pat Hawker, G3VA
144'5 G?‘I!?;Iﬁ?. Ellon, Aberdeenshire 520 The Interference Survey—J. W. Swinnerton, G2YS
1445 GBGGK, Croydon, Surrey (NE) 522  22nd International VHF Convention
1015 4:1-6 g:g?&!ﬂgellast (gl Igland)m) 524 UK repeater status
144-5 « Bangor, Co Down 525 Microwaves—Dain Evans, G3RPE
L R+ B~ 3 41 sl Rlaed ot B 526 4-2-70Martin Dann, GINHE
) y Burnham-on-Seéa *
1445 GM3UAG, Ellon, Aberdeenshire 529 SWL news—Bob Treacher, BRS32525
o Ggwﬂ etaitay Hill WD) 530 The month on the air—John Allaway, G3FKM
. , Bri £ . B
1045 1445 GBCDP, Middlesbrough (NW) NOF. Cxuppn preiclis
1445 GBGGK, Croydon, Surrey (SW) ll[_ propagation study .
1445 G8BHQ, Stockport (NNW) 534 Minutes of the 49th AGM
1 14:-::2 ggg&dﬁgcrlilg:g: rgﬁlﬁfsw;;!and) 535 Region 11 ORM and mobile rally
1115 36 GSLEQ,'Knuisford (NW England) §36 Sp!.:clal event stations. Your opinion
1130 36 GM3EHI, Bellshill, Lanarkshire (S 537  Obituaries. Raynet—S. W. Law, G3PAZ
Scotland) 538  Contest news
1200 36  GMSHGA, Aberdeen (NE Scotland) 541  Contests calendar. Mobile rallies calendar
An rity news bulletin, callsign GB2ATG, is also trans- Looking ahead
mitted every Sunday at 1200 on 3-590MH; and at 1?30 and 542 Club news
:gd:l;l;td:;s:;ﬁg.fhns bulletin carries items of interest 547 RSGB slow morse practice transmissions
548 Members' ads

Radlo Communication is published by The Radio Society of Great Britain as its official journal on
the first Tuesday of each month and is sent free and post paid to all members of the Society

19,106 copies Contributions and all correspondence concerning the content of Radlo Communicalion should be
per issue addressed to: The Editor, Radio Communication, 35 Doughty Street, London WCIN 2AE. Tel
A B C average 01-8378688. (Circulation queries should be addressed to: The Subscriptions Department,RSGB).
e circulation Closing date for contributions unless otherwise notified: 4th of month preceding month of
P TS Prina in 1975 publication.
© RADIO SOCIETY OF Advertising, other than Members' Ads, should be sent to the above address marked for
GREAT BRITAIN 1976 the attention of Mr C, C. Lindsay. Tel 01-686 5839 (ADVERTISING ONLY).
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$$B-efr:

increase talk power. cut *“splatter®

Our 444 base station microphone not only gives you increased talk power, but
cuts “splatter” (and QRM complaints) to an absolute minimum! It has superbly
tailored response, with sharp cutoffs below 300 and above 3,000 Hz and a rising
response characteristic for maximum intelligibility. The 444’s rugged, reliable
Controlled Magnetic element has been proved in safety communications, and
other tough professional communications applications. It delivers a clean signal
to the transmitter at levels as high as crystal units! (And, unlike crystal and
ceramic units, the element is totally immune to the effects of temperature and
humidity.) The 444 also features an adjustable height stand that makes for
comfortable “ragchewing” sessions, an optional-locking bar for push-to-talk or
VOX operation, and a praclically indestructible Armo-Dur® case. Write:

Shure Electronics Limited
Eccleston Road, Maidstone ME15 6AU — =
Telephone: Maidstone (0622) 59881 H s J =
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YOUR LEADING YAESU MUSEN DISTRIBUTOR FOR GOOD
HONEST VALUE AND AFTER-SALES SERVICE IT'S “NOW
OR NEVER”! FT-221 @ £299 ONLY - VAT.

With the value of the pound falling every day we just cannot say with any certainty what price the next
consignment of FT-221's (or any imported item) will cost. That's why we can only recommend you to make an
investment and BUY NOW,

BUYING A HF TRANSCEIVER? . .. then 'Wesltern's' prices will stand comparison with even those of kits. There's
the ... FT200 offering 260 w. 10-80m and superb reliability.

YDB44 £20.25 FV200 £50.63 FT200 PLUS FP200 £270 (PRICES INGC. VAT)

FOR
260W p.ep.
10-80m
SSB-CW-AM
1kHz READOUT
CLARIFIER
100kHz
CALIBRATOR

THE FT200 is wilhout doubt one of the "'best buys" ble. Compare Its f with similatly priced unils and kits, SPECIFICATION
260W p.e.p., |/p SSB/CW. TSW AM 1kHzreadout on all bands 3-5-4, 7-7-5, 14-14'5, 21-21-5, 28°5-20MHz (3 optional crystals available for 26-28-5,
20-28'5 and 20-5-30MHz, Stabllity: 100Hz 30 mins after warm-up. Sensitivity: 0-5uV 100BS/S. N. Selectivity: 2:3kHz (6dB), 4kHz (60dB). Clarifier.
5kHz. Broak-in CW keying. You will pay more {or a kit with less power, only 5kHz readout and no receiver incremenial tuning (Clarifier control).
These prices only apply whilsl curreni stocks last. Three extra crystals fitted for full 10m covernpe. COST £8.44 inc. YAT.

DRAKE C LINE — for excellent performance

DRAKE PRICES (INC. VAT) FREE DELIVERY

R4C Recelver o Wi o .. EA30.00 AC4 ACpsufor TAXC .. i i £83.25 SSR1 Recelver ™ b iu .. £20250
T4XC Transmitter . £423.00 MS-4SpeakerforR4B .. . . £18.90 TR4C Transceiver . .. EAZZ00

HERE IS ONE BARGAIN YOU SHOULDN’T MISS'
THE FDK MULTI-2000

2m. SSB/FM, CW 200 Ch. SYNTHESISED AC/DC
TRANSCEIVER

Full covor 144-6MHz.

VX0 glves full coverage between 10kHz spacing.

Rapid chanpe of frequency and mode is possible.

RIT {Recelver Incramental Tuning) allows recelver to be
tuned without moving the transmit frequency.

* 500kHz Repealor shilt works on all frequencles.

* Tone access bullt-in.

* Fitted narrow FM Flltor.

SUPERB VALUE AT £325 Inc. carringe (Securlcor) and VAT

NEW Antenna Tunmg Units. HF type CL-66

CL-86 Specification

Bullt-in 4 way antenna selection for 3 co-axial lines,

and 1 long wire,

Input iImpedance: 50-75 ohm unbalanced.

Output : 10-600 ehm (3-5MYz 200 ohm)
unbalanced.

Insertion Loss: Less than 0-5dB.

Tuning Indication: By means ol L.E.D. (13:5v. DC
supply reqd.)

Power Handling: 500w,

Price: £48.38 including carrlage/VAT.

IF YOU WANT A NICELY STYLED
ATU WITH ANTENNA SWITCH
AND TUNING INDICATION
+«. THIS IS IT!

IF YOU APPRECIATE QUALITY
CONSTRUCTION THEN TAKE A
LOOK INSIDE A CL-66!

Agents: LES LYSKE, CI3CDF, N‘E;W'LOWDNARD%Q!H) 812449
AN CAMERON GM3IOGJ, ALLOA (025 4653
Werstern Electronics (UK) Ltd ALAN CAMERON GMS0GJ, ALLOA o230 4083

HEAD OFFICE (All Mail/ Enquiries) NEW AGENT: DON KITSON, GITRK. Tel.: 0282-44187.

SHOWROOMS AT:
FA’ R Fl ELD E ST AT E LOUTH. Op;n :on.al:l.b: i;sfa:rzﬁif:‘mp,:roﬂmoinnr?li

1, WEST PARK R . . (0703 . 27464,
LOUTHi L' Ncsl LN11 OJH(Tlf- Louth (0507) 4855/8) Open Tue.-Fri. 9-1, 2-5.30, Sat9-4, ! .
SUMMER HOLIDAYS: LOUTH/SOUTHAMPTON 27, CHURCHGATE, LEICESTER. Tel. 58662.
CLOSED AUG 21st-SEPT. 5th. incl. Open Mon.-Sat. 9-6. Closed Thur,
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\¢dw/ YAESU MUSEN

YAESU MUSEN AUTHORISED UK IMPORTERS AND DISTRIBUTORS
IN ALPHABETICAL ORDER

AMATEUR ELECTRONICS UK

FOUR METRES— FTC212

Tha FCT212 is a 4m., 12 channel, FM, 10W output, transceiver. It offers the best
in modern VHF design. The low image response, single conversion recelver uses a
Mosfel stage coupled via a 3-section helieal filter to FET mixer, which Is driven by
(as inthe transmitter) alow noise FET crysial oscillator, The 107 MHz IF Is processed
by & crystal filter and then two isolated ceramic filters for unrivalled stop-band par-
formance. Two |C limiters feed the separate IC dLscnm!nalor Automatle final protec-
tion (AFP}) is provided along with RF ing LED t . Mic., acces-
sories and three channels are supplied,

FTC212

THE VERSATILE ONE—SIGMASIZER 80R

The Sigmasizer 80R offers 80 (25kHz increments) channels on 2m. The recelved
frequency 1s always indicated on the dial, either transceive (simplex) or lor repoaters,
the transmitter is automatically shifted down B00Hz, When the receiver Is tuned to
repeater Input channal, the transmitter Is automatically shifled upwards thus eifering
full, simplex, normal repeater or inversa repeater, The built-in tone burst functions
only Inrepeater mode. A further channel may be programmed for instant selection of a
local net or RAEN frequency. Automatic final protection, 10W of RF and a generous
SIG. 80R 2W of audio are avallable frem the unit which draws only 2-2A on 12V, DC.

The FT221, complete 2m station

The FT221. The multimede USB, LSB, A.M,, FM, CW (with semi-break-1n and side tone), 2m transeeiver
offering the choice ol: phase locked VFO ordd crystal channels, simplax or repeater (600kHz up and down
shlfts), with unique **double push'’ auto tene burst, mains or 12V {(3A) operation, excellent selectivity,
S5B 2:4kHz {1:7: 1 5.F.) or FM 12kHz. Front panel adjustable VOX and mic gain, a callbrator (1IMHz = 10},
1kHz readout and linearily, sensitive squelch, clarfier with ART and IRT with ITT (makes F.5.K, =asy),
switchable ""S3'" and centre zero tuning meter, noise blanker, serviceable plug in boards ail contained in
M (147 = 5% = 1157, 221b rigid package.

POWER METER/Dummy Load YP150

The YP150 s a fan cooled 50 ohm dummy load, using a large carbon reslislor
which maintalns impedance (VSWR less than 1-2:1 at 145MHz) by the use of a
“Tapering Trough' and a power meter for use between 1-8 and 200MHz. cali-
brated B, 30 and 150W FSD on a large 33" % 2° meter with a maximum error ol
1054 (FSD) siza B(77) = 4§ = 11(127) weioht 6ibs.

DIGITAL DISPLAY YC601

The ‘((2501 d:gnal dismay untl (lor 101 and 401 series (3-18 MHz IF) Indicates

and to 100Hz on six bright green, 9 sepment gas
dischargetubes. Huiltin mains P.S.U. (consumes only 10W), gatetime of 100mS.,
size 3° x 8" x 97 (1047 and weight 53 Ibs. Supplied complete with conneatlng
cables, etc,

YP150

476
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YAESU

MONITOR SCOPE YO100

The YC100, the multi-purpese monitor scope, offers the facilities of manitoring
the transmitted signal (through line) 1-8 to 50MHz on power levels from 10 to 500 watts.
The IF of the recelver or transcelver can be monitored (3-18BMHz standard, 455kHz
or 9MHz optl AF and RF tr dul patterns can be displayed, The unit facilitates
RTTY tuning, bullt-in 1-5 to 1:9kHz osciilators are suitable for Post Office two tone
output measurements,

YO100

The FT101E, complete HF station FT101E(EE-EX)

The FT101E a complete mains or 12V DC station 1 dina 1 301b pack 260W P.1.P. of S5B (with
In-bullt R.F. speech processor), 180W, CW and 80W of A.M., 10 to 160m. {mc 10MHz RX), The sensitive and
selective (permeability tuned RF smnesand 8 pole crystal filter) receiver oflers: threshold adjusiable noise blanker,
switchable 25 and 100kHz calibrator, -k 5K clarifier (with separate onfofl switch), elc,, ete. The VFO is elnbie nnd
linear (readout to 1kHz), external VFD af crystal control ean be selected, with LED indicalors [lluminat

Ingly. Carrier level Is adjustable for: tune up, A.M., for CW operation, whose performance with the seml break in
keying, with side tone, and the optional 600Hz I‘llu.-r installed is of a high order. Linear and transverier provisions
are made with scockets for: reiay conlacts, ALC outpul, all internal HT supplies, low level RF heater links and
switches, etc., etc. -

FT101E

DELUXE COMMUNICATIONS RECEIVER FR101 DD(DS-D-S)

The FR101D (deluxs) wide covarage (23 (fram 1-5MHz) 500kHz bands + 4 and 2 metres) receiver. Analysis of
the sipnal path shows: 0-20dB swilchable attenuator, two sectlon permeability tuned input filter, Masfet R.F,
stage and mixer (crysial controlled), 3 tion top pled b filter, no gain at first LF., IC balanced mixar,
20kHz wide crystal filter, shunt diode nolse blanker single FET buffer stage. AM, CW or SSB (RTTY: fllter, appro-
printe detector and audio stage. Add to this, two excellent VHF converlers, squeich, FM detector, 1kHz readout,
excellent stability, Tx monitor control, crystal contrel facility, switchable AGC, transceive capability (FT or FL,
101) and that digital readout options are avallable ol this (deluxe), orthe standard (less the plug-in optionals,
converters, broadcast band crystals. filters, ete) varsion,

FR101
DELUXE TRANSMITTER FL101

The FL101 transmilter is the Ideal companion to the range of FR101 roceivers or the FT101 transceivers.
Itoffers through the Iatest solld state techniques, the ultimale in base station performance and versatility.
The transmitter operates from top band through to 10m (and 2 AUX 500kHz segments) on selectable SSB,
(240W PIP), CW (180W 50970 5), AM or FSK {170Hz shift standard) (B0W). ltutilisesreliable plug in circuit
boards, for servicability, a cooling fan, for reliability, and provision for a RF processor, forsignal 'punch’.
Fully adjustable built in VOX and semi break-in keying with side tone, satisfy the demands of the most
stringent operator. The VFO is stable within 100Hz during any 30 minutes after warm up, offers no more
han 100Hz change for a 1074 tine voltage variation and a calibration accuracy better than 2kHz with back
lash not exceeding 50Hz. A total of 12 transistors, 6 FETs, € ICs, 28 diodes and 3 tubes complete the
transmilter's complament,

BASE STATION FT401B

The FT401B. The powerful basestation, 560W. P.I.P. A3]. (430W. A1, 90W. A3) on 80 through

10m. (+2 avx bands and 10 MHz RX) from blower cooled 6KD6's. Stable, linear, V.F.0. (100Hz]

30 mins. after warm up, or for 10% line change), readout to 1kHz with [ess than 50Hz backlash,

The receiver is sensitive and seleclive (2-4kHz SSB (1-67 : 1) optional CW filter 600Hz at 6dB),

with an AGCthreshold of 1uV, attack of 2mS and switchable hang of 1 or 2 sec., imagerejection

of more than 5008, and 3W. audio outpul to external speaker from o compact 167 = 14° x 67,
3 40 Ibs packape.

ECONOMY TRANSCEIVER FT200B

The FT200B, The "Best Buy''—260W. P.L.P. (A3], A1) 75W.
{A3), B0 to 10m. (28:5-20MHz, 3 olher crystals optional).
Sensitive and selective 2-3kHz al 6dB (1-75: | SF). Solid state,
stable, linear (readout lo 1kHz), gear driven VFO. 100kHz
callbrator, VOXIPPT, clarifier ( 4-5kHz). Semi break in CW
with sidetone, etc, ele. The pre mix oscillator system used,
yields: low spuril oulputs on transmit, and the good signal
handling and low noise capability of a single conversion
superhet(whilstretaining a 9MHz IF with hlgh image refection)
and single range VFO stability.

FP200B FT200B
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YAESU

FRG7

The FRG7 is a general coverage solid state
receiver with specifications unparalleled in
its price range. A spin tuned, phase locked
synthesiser provides complete coverage
from 500kHz to 30MHz to an accuracy better
than 5kHz. Frequency selection is accom-
plished by setting the RF (pre-selector and
range switch), dialling up the required num-
ber of megahertz, then tuning the VFO knob
as normal.

The receiver is sensitive (0-5.V for 10dB,
S + N/N (SSB)) and stable (within 500Hz for
any 30 minutes after warm up) with AM, SSB
and CW modes catered for. A 3 position
audio filter, RF attenuator, dial lamp con-
servation switch, recorder and phone sockets
are fitted. It Is mains powered, but should
the supply fail, or portable operation be
required, 8 dry cells are aulomatically
switched in.
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YAESU

solid state mains/l2v receiver \/

The FRGT receiver uses a Barlow Wadley triple mix
drift cancelling loop for continuous, spin tuned, inclu-
sive coverage of 0-5 to 30MHz,

Theincoming signal,from the antenna, passes through
a switched attenuator, to the bandswitched preselector
coils and hence to gate one of the MOSFET RF amplifier.
A low pass filter (fc 35MHz) removes the V.H.F. image
and feeds two JFETS as a balanced mixer which, with
the synthesised local oscillator (tuning 55'5 to 84-5MHz)
upconverts to 54-5 to 55-5MHz. The first |F is bandpass
amplified by a dual gate MOSFET and hetrodyned to
2-3MHz in a FET mixer driven by the synthesiser derived
52-:5MHz,

A 1MHz crystal oscillator and diode harmonic genera-
tor produces a 3-32MHz comb spectrum, This is fed
to a dual balanced IC pre-mixer together with the first
hetrodyne oscillator. The output is filtered by a multiple
stage selective amplifier to produce the second hetro-
dyne signal, A fraction of this 52-5MHz output is rectifled
and the DC level amplified to drive the lock lamp which
lights when the MHz (first hetrodyne oscillator) is malset.

The second IF is mosfet amplified and is passed to the
third JFET mixer {(input and output tuned by capacitors
ganged to the VFO) where it is hetrodyned by the
buffered main VFO (2:455 to 3-455MHz) to the final IF
455KHz, which contains the ceramic filter selectivity
elements.

Further amplification follows (by the first bipolars in
the signal path), then demodulation, by twin diodes for

AM, or a 4 diode product dectector with switched frequency FET BFO for
SSB/CW.

A diode reclifies afraction of the output from the final IFT; this is boosted
to drive the 'S’ meter, and gain control—the MOSFET Amplifiers in the first
RF, second IF and the third IF.

A transformerless audio audio output stage delivers 3W to the loud=
speaker.

The DC voltage for both AC and DC operation is supplied via an ex-
tremely stable 10V regulator, a further 9V rail is provided for oscillators and
the harmonic generator.

RADIO COMMUNICATION |July 1976
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@S “;*f‘:x,South Midlands

> 1“‘: = == “ ESTABLISHED 1958— OVER 18
SMC NORTHERN NEW BRANCH, LEEDS

We are pleased to announce that our new branch will be opening about the 3rd of July at
The Chambers, No. 3 The Parade, Headingley, Telephone 782326. Our full range of equip-
ment will be on view and available for demonstration.

Opening hours Tuesday to Saturday 9.30-5pm with late opening Thursday to §pm.

MULTI U11—NEW FROM SMC

\‘-..

\\

1 5 6 7 10 11 12

70 CENTIMETRES 10W FM TRANSCEIVER 23 SWITCHED CHANNELS,
4 AUTO SCAN CHANNELS AND EXTERNAL VFO PROVISION

THE MULTI U11 MEASURES ONLY 61" ¥ 21" % 9" YET ADDS A NEW DIMENSION IN 70CM FM.

Scanning transceivers are convenient especially for mobile, and/or when activity is low, but either the number of channels
is limited or the size (thencost) becomes prohibitive. A unique combination of frequency control, external VFO, 23 switchable
or (instantly selectable) 4 Auto scanning channels, cater for all presentand future needs. To highlight this farsightedness
both the Tx deviation and the Rx bandwidth are switchable accommodating 50 or 25kHz spacings. The main dial is channel
numbered (eg 16 = 433-4, 20 = 433-5 etc) and is illuminated only when a channel is crystalled up.

The triple conversion (45, 10-7, -455MHz), receiver has a fixed first oscillator, offering high image immunity, great sensi-
tivity (0-5.V for 30dB NQ) provided by the two RF stages, diode RF switching, receiver independent tuning etc.

The transmitter, of switchable 10 or 1W output, draws only 2-5A or 13-Av (0-6A or 0-3A Rx), has netting of new crystal
facility, an “‘on the air lamp"', PO meter, AFP of final stage, reverse polarity protection etc.

1. Auto Scan LED Indicators 5. Man movement of scanner 9. High/low power switch

2, Volume and push in power on 6. Chan indicator fixed freqs 10. Microphone socket (4 pin)

3. Squelch and pull auto scan 7. Chan Change, ex VFO switch 11. Meter (S PO SZ net)

4. Auto/man select of scan chan. 8. R.L.T. or push for Tx test 12. "'On air'' LED indicator lamp.

INTRODUCTORY PRICE ONLY £200 + VAT
AVAILABLE FROM JULY CRYSTAL STOCKS (ALL RSGB CHANNELS) AUGUST
CRYSTALS-AUTOMATIC GRYSTAL CONTROLLED TONE BURST-MAINS PSU-EXTN SPEAKER-EXTN VFO, ETC.

PLEASE NOTE—THESE PRICES DO NOT INCLUDE VAT (124% or 8%) EAS

Terms: Cash with order, or credit card holders Just *phone In for, If same day d h. 1 H.P. BMCLA
ovallable for card owners for amounts up to £225.00. Holders of current U.K. callslgns (where referances have been
provided) can be speedily cleared, or narmal H.P, at compelitive rates is liabl _
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Communications Ltd \ 4/

YEARS OF PROFESSIONAL EXPERIENCE

YAESU MUSE

EX STOCK—MID JULY ORDER NOW!

PRiBeLICT [

L ) IR S

w ERGe7 -+ =
i - . :
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e A AR At PR i

w FRG7

The FT101E is a complete station in a rugged 30lbs. package,
constructed to high standards using serviceable plug-in
boards and a complement of 14FET's, 26 Bi-polars, 3 IC's,
38 Diodes and 3 valves,

The transceiver with the “built-ins" which are often not
available elsewhere or come as costly extras:

AC and 12V DC power supplies, R.F. speech processor,
adjustable noise blanker, fully adjustable VOX, crystal calli-
brator (100 or 25kHz), internal speaker, Fan, Top Band, A.M.,
etc.and it comes supplied complete with hand microphone and
full set of accessory plugs.

(15 AT T “ vouumet ot et rlwn "

YAESU

2-YEAR GUARANTEE\/
24-HOUR SECURICOR SERVICE

FRG7

The FRGT is a general coverage solid state receiver with
specifications unparalleled in its price range. A spin tuned,
phase locked synthesiser provides complete coverage from
500kHz to 30MHz to an accuracy better than 5kHz. Frequency
selection Is accomplished by setting the RF (pre-selector and
range switch), dialling up the required number of megahertz,
then tuning the VFO knob as normal.

The recelver is sensitive (0-5uY for 10dB, S + N/N (SSB))
and stable (within 500Hz for any 30 minutes after warm up)
with AM, SSB and CW modes calered for. A 3 position audio
filter, RF attenuator, dial lamp conservation switch, recorder
and phone sockets are fitted, It is mains powered, but should
the supply fail, or portable operation be required, 8 dry cells
are automatically switched in.

FT-101E (EE-EX) =

The FT221. The multimode USB LSB, AM, FM CW (with
semi break-in and side tone), 2m transceiver offering the
choice of: phase locked VFO or 44 crystal channels,
simplex or repeater (600kHz up and down shifts), with
unique "double push" auto tone burst, mains or 12V (3A)
operation, excellent selectivity SSB 2-4kHz (1-7:1 S.F.) or
FM 12kHz. Front panel adjustable VOX and mic gain, a
calibrator (1MHz == 10), 1kHz readout and linearity,
sensitive squelch, clarifler with IRT and IRT with ITT
(makes F.S.K. easy), switchable "“S" and centre zero
tuning meter, noise blanker, serviceable plug in boards
allcontained in 114" (147) x 5% = 114", 22 Ibs, rigid package.

SEE OVERLEAF FOR SELECTION OF MASTS AND TOWERS

SOUTH MIDLANDS COMMUNICATIONS LTD

OSBORNE ROAD, TOTTON SMC

SOUTHAMPTON §04 DN A ™IDtN OF THR ARRA Culior st outhaninion

Tel: (04216) 4930 & 2788

Hours of business:

Osborne Road is off Rumbridge Street 9-5.30 9-12.30 Saturday.

AGENTS (evenings) (ALL QTHR)

Brian Kennedy G3ZUL Droltwich (09057) 4510
Peter Avill G3TPX, Darton (022 678) 2517. lan
McKechnle GMEDOX Bridge of Allan (078583)
3223. Howarth Jones GWITMP, Pontybodikin
(035 287) 840. Mervyn Anderson GIWWY,
N.L Tandragea 840856.
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SOUTH MIDLANDS
COMMUNICATIONS #

YAESU

ALL YOUR STATION SUPPLIES FROM SMC \/
AEC METERS 7 2inarss e EX STOCK

SWRI10 (T.LH.), 5076 12, SWR ( £10%), 1-5MHz up. . . £8.15 l'
SWR20 (B.L.H.), 5002, SWH{;E“I,{] ‘ISMH: up.FS Power 10 ”
and 100W FSD ( £10%) £9.90 ¥
SWRA0 (contre) 50/7502, SWR (i!ﬁm 1 SMHIUP f 5 . £7.80 Y
SWRS0A (T.RH) Bﬂ}‘l'sn. SWR (*S%) 3-5MHz up, Power to L
W (£2020 .. v e e .. E9S0 /l
SWRSO (B.R.H.) as SWRSOA (J00A) but 100uA melers .. ..  E11.20 N
T

d

C RYSTAL & CRYSTAL 3-18,9 10:7MHz CW SSB and FM. S.AELIST P&P 20p
FILTERS YAESU, TRIO, STANDARD CRYSTALS £3.50 Pair £2.00 each VAT 124%

)
1y
LA
C D E R OTATO Rs EXSTOCKINTOTTON FORFAST DELIVERY ?':' -:
(VAT—ROTORS 12} J/; CABLE & DELV. 87/). ; \“ [y
CARRIAGE(B.R.S) Free. Securicor dellvery £1 extra 5
All U lled lete with appropriat l‘
control box and instructions. ¥
AR30(llIst. centre and Immediate right) £29.95 {
AR40 (illsl. centre and lar right) wa £38.50 \
AR33 De-Luxe conlrol AR4D . . EMTS
CD44 (C.B. I1l. left) madium duly.. va £75.85
s, Ham 11 {C.B. Il loft) heavy duty.. o E115.00
. j 2010/220 Stolle : £31.50

Control cable § core zunﬁrsrd 8 core unr!lrﬁ

IGHTNING ARRESTER P COAX SLIDE SWITCHES

Gas discharge (90V strike), 50 ohms, $0239 fittings Up to: 1kW, 1'5GHz, 0-3dB loss, 1-2:1 VSWR,
Up te: 141 : 1 VSWR, 1GHz, 0-2dB |oas, 5KA, surge 50dB Isolation. 50 ohm. ‘N* or ‘PL" fittings avallable,

5A AC.
EX-STOCK P & P 30p, VAT 8% only
Ex-Stock, Post and puklnn 90; V.M‘ 8%
NSK7S Low Price £1.50 TWS 120G 1 In 2 out Nickle $0239 G EAS0
TWS 150G 1 In 5 oul Gold 50239 ., . s £10.45

CUSHCRAFT VvHF oMNI (Cer. 90p) VAT 124%

4 Times the ERP with a ARX2| FOUR TIMES THE SENSITIVITY!

S MC TRAPPED DIPOLES (Carriage Paid) VAT 12§%
SS00W P.LP, 14SWG ..  £19.80 | P 500W P.LP. Cu/Terylone

ARX26d8 Ringo Ranger ..  £10.50 | ABW144 2m Blg Wheel ..  £14.50 HPIKPLP. 14SWG .. £21.75 | brald c/w 75" leeder olc. .. £20.75
Apomuetet . gin| A Sowwecs 60 || JAVBEAM mom, s am. 100 o shw £ VAT
. 20 | A tackad AS U E2448 D5/2m 5 over 5 slot foed .. £0.00 | DB/T08 overBalotfeed ..  £19.30
GA1090 sk Ringe 509 | ARQR Slackey ASQ D8j2m B ovor 8 slotfood ..  £13.40 | PBM18/70 18 ele Para, ..  £13.75
HY GAIN HF RANGE (ca. £1.00-£2.50) VAT 124% SXY[2m B elomont crossed  £10,30 | MBM48/70 46 ele Multl ..  £15.20
> £94.00 BXY/2m B elemont crossed £12.00 | MBMB3/70 88 ele Multl ..  £20.38
A e atomens & hede | Tiiadntoamiete. . £sese 10XY/2m 10 olomont cross  £17.75 | 12XY/T0 12 ele crossed .. £2080
153BA 15Sm3element ..  £54.50 | THIMKIN 10-20m 3 alo £137.00 53”*‘ : ':"'*"“ yagl ..  £5.40 | 4¥[4m element yagl -
203BA 20m 4 olement .. £103.40 | THEDXX 10-20m 6 ole total  £164.50 8Yj2M 8 element yaol .. £7.00 | PMH2/T0 2 way harness .. £4.15
402BA 40m 2 eloment £146.00 | HY QUAD 10-20m 2 ole .. £151.80 10Yi2m 10 ele long yagpl .. £13.80 | PHM2/4m 2 way harness .. £6.60
18V 10-80 Load Vert. ..  £24.20 | DBIOISA i0-15m 3ele ..  £99.00 14¥/2m 14 ole lonp yaol ..  £17.85 | PMH2/C Circ. phasing ..  £3.60
12AVQ 10-20m Trap Vert.  £32.56 | LA1 Lightning arrestor gas  £20,30 Q4/em 4 elomontquad ..  £10.50 | PMH2/2m 2 way harness .. £4.95
14AVQ 10-40m Trap Vert, £48.20 | LA2 Lightning arrestor spark  £3.30 gglf:!Tﬂ?E:r!"l';:H ?’L::: ot ::::: :OZIED:':::::;?:::?:: 4 :::2
18AVTIWE 10-80m Vert, £64.40 | HY TOWER 10-80m Vert,  E£162.80 o Pl oy et bl o] i L L
MOSLEY TrI-BAND BEAMS (Carriage £2.50) VAT 1245 _— GEM QUAD FrierecLASS QUAD (Carriage £2.00) VAT 12§ %
TA333610200W R.M.S. ..  £684.00 | TAZ2Z ele. 300W AM. .. COmTaloent . #5860 COE LGt EdeR
MUSTANG 3 elo kW P.LP. £82.50 | MUSTANG 2ele kW AM,  £66.00 GOt 7 s €110 1 ole Comv prisges
BANTEX VHF WHIPS (Carrlage 90p) VAT 12§% G WHIP HF MOBILE (Carringe 800) VAT 12§ %
BS 1 145MHz il £6.35 | 70} & TOMHz .. e i £4.00 Tribandar 10-20m (+LF) .. £13.53 | LF40, B0 or 160 X .. EASY
BGA 1.g. | 2m Nbreglass £8,75 | Trunk Lip Mount .. .. £5.25 Multimobile 10-20m (-+MM) £15.73 | MM40, 80 or 160 .. .. £4.50
BGA s.8. § 2mstainless sleel  £8.50 | Mapnetic Base Mount .. £8.50 ,;@ Flexiwhip 10m (+ FF) .. £11,50 | FF15, 20, 40, 80 or 160 .. EAGT
BSU 1 432MHz e £5.00 | Standard base unwanted deduct £0.50 (’ i Basemount §* hole mount  £2.20 | Telescopic whip for colls  £1.22
COAX PLUGS (¢ 4p extra) VAT 8% CABLES RF FEEDERS (Cardage extia) VAT 8%
PL259  Standard UHFplup  £0.48 | 50239  Sockel2 hole £0.37 RG8/U 50 ohm Heavy yd. 33p | UR3S 75 ohm Medium yd. 23p
PL259 P.T.F.E. UHF plug £0.55 *T* adaptor £1.20 URS7 75 ohm Heavy yd. 34p | T3278 75 ohm Distribution yd. 20p
UG'ITSU Reducers £0.12 Rightangle adaptor  £0.90 75 ghm Fiat twin yd. 6p | UR43 50 ohm Solid Cent. yd. 1d4p
Backto Back £0.80 | Phono plug/S0239 £0.55 300 ohm Ribbon yd. 6p | URT650 ohm Strand Cent. yd. 1dp
AGENTS (evenings) (ALL QTHR)
SOUTH MIDLANDS COM IONS LTD & e A oo
Poter Avill G3TPX, Darton (022 678) 2517. lan
McKechnle GMEDOX Bridge of Allan (078683)
OSBORNE ROAD, ST(;.:' 13: A MEMBER OF THE ARRA  Cablo: Aerlal Southampton 3223, Hewarth donce GWITMP, Pontybodkin
SOUTHAMPTON Hours of business: Telox: 477351 SMCOMM G (035 287) 845, Mervyn Anderson GISWW,
Osborne Road is off Rumbridge Street 9-5.30 9-12.30 Saturdny. Tel: (04216) 4930 & 2785 N.I. Tandragee 840656

482 RADIO COMMUNICATION  July 1976



AMATEUR ELECTRONICS UN

YOUR FIRST CHOICE FOR YAESU MUSEN!

AND THE
SUPERB

FT-221

SSB/FM/CW/AM

2 Metre
Transceiver

(EX-STOCK)

A COUPLE OF STAMPS (NO ENVELOPE REQUIRED) BRINGS THE FT-221 OR
ATLAS LEAFLET. IF YOU WOULD LIKE THE LATEST YAESU MUSEN MAIN
CATALOGUE—DUETOLIMITED SUPPLIES OURCHARGE FOR THIS REMAINS
AT 25 PENCE POST PAID, BUT FOR THE BENEFIT OF THE SERIOUS
ENQUIRER THIS NOW COMES TO YOU TOGETHER WITH OUR CREDIT
VOUCHER VALUE £1 FOR USE AGAINST YOUR FUTURE YAESU PURCHASE.

The Se nsatlonal ATLAS-210/215X—LATEST MODELS

SEVEN POUNDS |
OF DYNAMITE *

j| 200 WATTS P.E.P. INPUT
e Pl SSB AND CW  (120W ON TEN)

SEE LAST MONTH'S ISSUE FOR FULLER DETAILS OF THIS EXCITING NEW
RIG—BOTH MODELS NOW AVAILABLE EX-STOCK.

CREDIT TERMS: New Low Deposit, Trade-ins Welcomed

BRANCH AMATEUR ELECTRONICS UK—COASTAL, 316-318 NORTHDOWN
ROAD, CLIFTONVILLE, KENT. THANET (0843) 22060
Telephone KEN McINNES, G3FTE for courteous attention

AGENTS SCOTTISH—RON TURNER, GM8HXQ, WISHAW 72172
WALES & WEST—ROSS CLARE, GW3NWS, CAERLEON 422232

508-514 ALUM ROCK ROAD
o21-327 '497

BIRMINGHAM 8 rciexs0s5 6313
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The TS520 System

TRIO have now completed the first stagc of the total system concept for
amateur radio equipment. With the TS520 and its associated accessories,
the amateur radio operator can assemble a station to suit any or all
requirements for his hobby enjoyment. All modes and all bands, fixed and
mobile/portable are provided by the TS520 system.

SSB/CW Transceiver TS-520 P N
A re£I “compact”; powerful, rugged and relinble. Ir has everything which
otherwise is available only as an accessory at extra cost; built-in power
supply for fixed-station use, transistori DC/AC power converter for
mgglli operation, louds iter, fixed-channel provisions, YOX control,
etc. And these are the TS-520"s special features in short format:

Versatile Transmit- and Receive Operations—USB, LSB and CW on all
radio amateur bands from §0m. to 10m., and—with the aid of the 2m.-
Transverter TV-502—alse on the VHF-band from 144 to 146 MHz, as
well as fixed frequency operation on four channels. The TS-520 also
allows r ion of WWV i on 10 MHz for dial calibration. By
adding the External VFO-520 (optional) the TS-520 demonsirates utmost
vmalﬁljty: independent RX- and TX operation with different frequencics,
transceive operation with slightly variable RX frequency by means of the
built-in RIT circuit_(Receiver Incremental Tuning) plus fixed channel
operation totalling nine different combinations.

Advanced Circuitry—With the exceplion of the transmitter driver and
final stage which are equt;g‘ped with blower-cooled vacuum valves of type
12BY7A and 2 x 52001 the TS-520 is fully transistorized. The semicon-
ductor complement consists of 44 transistors, 18 FETs, 1 IC and 84
diodes. The reliability and stability of this circuit has been substantiated by
numerous contests and during rugged mobile operation.

Quistanding Receive and Transmit Performance—The transmitter section
of the T5-520 features sc'%mte driver, plate and final tuning, a 2-stage
ALC circuit for local and DX operation, thus assuring undistorted clearly
legible TX signals even after hours of continuous operation. Provisions
for linear amplifiers, such as ALC input, antenna re!ag switching output,
elc,. are available and ready for use. Dual-gate MOSFETSs are employed in
all critical receiver circuits to improve the input sensitivity, cross-modula-
tion response and spurious n{ccuon: An 8-pole SSB crystal filter in the IF
amplifier provides exceptional selectivity and stability, An optional 500Hz
Cn;? filter is available as an accessory and can be installed at any time. The
switch-selectable time constant of the AGC assures perfect reception of
SB and CW signals.

ON SHOW AT LEICESTER 28, 29, 30, OCTOBER 1976
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Precision-type VFO—a feature of all TRIO receivers, transmitters and
receivers also contributes to the supreme performance of the TS-520. The
VFO is fully encapsulated and is controlled by a meshedgear dial drive
(reduction ratio 4 : 1). Dial accuracy is better than 3= | kHz, frequency
drift will not exceed -+ 100Hz per hour. Dial calibration is accomplished
by means of a built-in 25 kHz crystal marker oscillator,

Built-in Power Supplies—for fixed station use with 120/240 VAC 50-60Hz
line voltage or for mobile operation with 12-13-8 VDC by means of the
built-in DCJAC converter.

Loaded with Extra Features: threshold-type RF gain control; semi-break-in
circuit_with sidetone; VOX/PTT/MOX-control; RIT; TUNE switch;
LED function indicators for RIT, VFO and FIX channel operation;
WWYV reccive pushbutton: 4-position fixed cl | selector itch;
built-in 25 kHz crystal marker oscillator; two-stage AGC; multi-function
meter; terminals for optional accessories such as: 2m.-Transverter TV-502,
External VFO-520, External Speaker SP-520, linear amplifier, headphone,
microphone and key.

OPTIONAL ACCESSORIES

EXTERNAL YFO-520

Developed exclusively for the TS-520, this external VFO fulfils the same
functions as a separate transceiver due to its numerous cross-operation and
split frcqucnc’ig features. Design and sfm:a. of the VFO-520 are identical to
those of the T8-520's built-in VFO. It operates on oscillator frequencies
between 49 and 55 z. Remote control and power supply are fure
nished by the TS-520 by means of a special interconnecting cable. In con-
junction with the transceiver the VFO-520 provides a total of nine diff-
erent operating modes, including RX or TX operation with continuously

ble fr jes and fixed-ch | operation.

2m. TRANSVERTER TV-502
This new addition to the TS-520 y line ds the t iver's
scope of application to include the 2m.-VHF ra which is becoming
more Ri:ﬁular every day. The TV-502 tmmv:rum 10m.-band to 144«
1457 z for SSB and CW operation. By installing an optional 39 MHz
erystal, the TV-502 will also cover the range between 1450 and 1460
Hz, thus making the entire 2m band available for the shortwave radio
amateur, The unit features preselector tuning on the antenna side and IF
tuning by means of a multi-gang capacitor, utilizing the TS-520's ALC
meter for tuning control. The TV-502's transmitter is controlled by the
ALC voltage suprlicd by the transceiver and provides 10 watts RF output
ower, The high {sensilive receiver seation responds to input signals of
ess than 0-3uV. Like the TS-520, this transverter can also be used for
fixed or mobile stations, operating either from 120/240 VAC, 50-60Hz line
voltage, or 12-13-8 VDC supplied by a car battery,

BNt e e T 0 o oy Wi e 8 ill greatl
15 to mal Accessory {7 1N=5] er will greal
improve the readability of RX signals, especially in DX operation. Voics
coil impedance is 8 ohms, frequency response from 100 to 5,000Hz

Sale Importers

LOWE ELECTRONICS
119 Cavendish Road
Matlock Derbyshire

Tel: Matlock 2817/2430

TS520 £336.00 VAT Exc

§ TRIO



LOWE ELECTRONICS |

TST700G £340 +vAT

The standard by which all others are judged. Full 2 metre coverage, VFO or
crystal controlled. All modes AM, FM, USB, LSB, and CW. Mains or battery
operation. Normal and reverse repeater facilities. Trio exclusive tuning fork
access tone generator. Plus, of course, Trio quality and reliability backed by
Lowe Electronics service. If you haven't seen it yet, go to one of our branches
and be prepared to be impressed.

15 Watts output. 0-25 microvelt sensitivity, European standard FM selectivity,
This rig has all others beaten.

TRT7200G £144 +vAT

The TR7200G has set all 2 metre FM operators talking about its outstanding
performance on both transmit and receive. Not only is it the best engineered
transceiver on the market, but it's also the most sensitive at 0-3uV for 15dB
quieting and has the cleanest transmitted signal both in and out of band (the
economy transceivers simply lack the interstage filtering to ensure that the
owner is not put off the air by the Home Office.)

Supplied complete with microphone, mobile mount, power leads, spare fuses
and incorporating the TRIO exclusive tuning fork access tone generator, the
TR7200G includes five fitted channels (S20, 21, 22, R6 and R7) or alternatives if
requested.

TR3200 £132 + vaT

The newest FM handy transceiver from the TRIO range. Superb performance
for the 70cm. operator, 12 channel capability in the range 432-436MHz with
three channels fitted (SU8, SU18, SU20). Transmitter output switched 2W/
400mW and incerporating the TRIO exclusive 1750hz tuning fork access tone
generator. §-wave detachable antenna for high gain performance on both
transmit and receive.

Supplied complete with all accessories as the TR2200G and with the new minia-
ture handy microphone.

TR7010 £176 +vaT

Following the worldwide success of the TS700, Trio have taken the TS700 basic
design and packaged it for 2 metres SSB mobile use.

The TR7010 sets new standards in receiver sensitivity and low spurious emission
on transmit. Operating CW and SSB from 144-1-144-3MHz, the TR7010 covers
all CW SSB and beacon activity. 40 5kHz channels plus VX0 and RIT provide
continuous coverage. 8 extra channels can be used, without retuning, in the
range 144-145MHz by fitting auxiliary crystals.

Single conversion using an IF of 10:7MHz with a superb crystal filter provides
outstanding selectivity. Wide range amplified AGC and newly developed FET
devices in RF amplifier and mixer stages allow maximum sensitivity to be used
with freedom from overload due to adjacent signals.

Single conversion transmitter with fully balanced mixer system generates a
beautifully clean signal with crisp audio quality.

HEAD OFFICE 119 Cavendish Road, Matlock, Derbyshire. Tel. 2817 or 2430 9a.m. to 9p.m.
Pound Street, Carshalton, Surrey. Tel. 01-669 6822
ERANEH GRHEER g?}ho House, 362-4 Soho Road, Handsworth, Birmingham. Tel. 021-554 0708
27 Cookridge Street, Leeds. Tel. 0532 452657
AGENTS Alan GW3YSA, 35 Pen-Y-Waun, Efail-Isaf, Nr. Pontypridd. Tel. Newton Llantwit 3809
John G3JYG, 16 Harvard Road, Ringmer, Lewes, Sussex. Tel. Ringmer 812071
Sim GM3SAN, 19 Ellismuir Road, Baillieston, Nr. Glasgow. Tel. 041-771 0364

OPENING HOURS: 9-5.30 TUESDAY TO SATURDAY INCLUSIVE

SEND 25p IN STAMPS FOR FULL CATALOGUE & PRICE LISTS
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SOLID STATE MODULES

63 WOODHEAD ROAD, SOLID, LOCKWOOD,

HUDDERSFIELD, HD4 6ER
Telephone 0484-23991

Manufacturers and Suppliers of Communications Equipment

You get the performance and reliability implicit in the
sale of 1000’s of our Europas, Converters and Preamplifiers

EUROPA 'B'—THE WORLD'S BEST SELLING
2M TRANSVERTER

VHF TRANSVERTER. EUROPA B 2 METRE or 4 METRE or 8 METRE

In production now for aver three years and In use all over the world and Ideal
for normal tropo or OSCAR work, The Europa B plugs Into Yaesu/Sommerkamp
equipment and you ore on VHF. All other HF equipment can be used with our
Europa power supply the CPS 10.

The EUROPA B gives you:

% Theconfidence of our most efficlent back up service In the 12 month warranty
period and beyond.

% Highesttransmit power available 200W. Highest recelve sensitivity avallable
—2dB N.F.

* Compact,
front panel 41" deep.

% Cleanest output spectrum avallable. All spurlous outputs —80dB.

% Price: £88.50 completeto plug In and from stock.

will

tyour station, Size: 9" x 41"

EUROPA COMPLETE POWER SUPPLY TYPE CPS 10
Supplles all vollages to Europa and contains a dummy load attenuator to nake
the Europa compatible with any HF equipment. Price £45.00—Ex stock.

VHF CONVERTERS 2 METRES, 4 METRES, 70cms, SATELLITE BAND AND
MARINE BAND FROM STOCK. Otherfrequoncles to Order.

SENTINEL DUAL GATE MOSFET CONVERTERS

N.F. 2dB, Guln—mdﬁ

No illator fr y multiplication to reduce sp signals,

Very high lolerance crystals, 5p.p.m. for calibration accuracy.

Strong signals and overveltage and reverse polarity protection bullt in.
Standard I.F.s are: 2 metres: 28-30MHz, 2-4MHz, 4-6MHz. 4 metres:
28-28-TMHz.

Size only: 28" * 1§ » 3” long except 2-4MHz and 4-6MHz which are double
conversion and 47 long. Price only £16.88 and ex-stock.

L 2

SENTINEL 2 METRE CONVERTER KIT, 28-30MHz IF ONLY

A wall provan kit supplied with printed circult board drilled and with all colis
mounted to make assembly easy. Price £11.50, ex-stock and IF It doesn't work
send It back with £2.10 and we will fix it. YOU CAN'T GO WRONGI

SENTINEL X 2 METRE CONVERTER

A de luxe version of the Sentinel. Performance spec. Is the same but It cantalng
an external mains power supply and a front panel RF galn control.

% Size:5° % 13" front panel, 4 deep.

J Stock 2 melre I.Fs: 28-30MHz, 2-4MHz, 4-5MHz. Price: £22.00—ex-stock.

SENTINEL MF Ancther Dual Gate MOSFET 2 metre converter which converts
to medium wave in 2 switched bands. Price: £20.00 ex-stock.

2 METRE ord METRE PRE-AMPLIFIERS. These can be supplied for Satellite
and Marine Band from stock. Other Irequencies to order,
Two models lo choose fram:

SENTINEL LOW-NOISE FET PRE-AMPLIFIER

% This pre-amplifier uses a selected low nolse FET to provide the ultimate In
sensitivily and selectivity.

% Isolated supply lines, compatible with any equipment.

% Low nolse flpure—1dB. Hiph galn—18dB.

J Slze: 147 x 25" x 3", Price £8.72—ex-stock.

PA3 DUAL GATE MOSFET PRE-AMP

% Small about 1 cubic Inch, printed clrcult pre-amp. Now Incorporated In
thousands of transceivers.

% Low noise figure—2dB. Galn 18dB. Price £6.27 with fitting Instructions.

T0em U.H.F. CONVERTERS AND PRE-AMPS

SM 70 70em to 2 metre FET converter. Thig I a very high parformance T0cm
converter al a very attractive price. Size: 1§" x 2§ » 3. N.F.3:5dB. Galn 30dB.
Prico: £16.88—ox-stock,

SMT T0cm (432MHz) PRE-AMPLIFIER

Selected FETs glve 8 nolse figure ol—3-5dB and a gain of 18dB. Size:2§" » 13" =
4".Thisunitis also onother Ir ©.0. 400MHz reglon for satellite
or radio astronomy use, for which |t was originally developed, Price: £10.00—
ax-slock.

NEW!

SSMZ MATCH 80-10 METRES

This unit has been produced to satisfy the t d d for a
matching unit to meetthe eritical load i tofthe Jarn P.A. Recel
aro also b more to aerlal and our Z match can

of course be used to match the aerial to your receiver. The unils have been
tested al 2KW CW output power Into a Bird Telmallne Wattmeter/Dummy load,
Theaerial connections can be used with d feadersand the
eennectors are screw lerminals lor wire aerials aﬂHD 502395 for co-axfed aerials,
Dan't forget that multiband aerials respond as wall to your harmonlics as to the
wanted signal. Our Z match will provide harmonle atlenuation as a bonus.
Price Is only £26.55,

All prices include 121% VAT and delivery. 12 months guarantee on all units. We offer same day COD (£50 limit)

ACCESS

BARCLAYCARD

BARCLAYCARD H.P. or C.W.0.

Just phone your credit card number for same-day service.

If you require more detailed information or help, we are a telephone call or a letter away, so do not hesitate to ask.
YOU CAN CALLIN ANYTIME TO INSPECT OR COLLECT EQUIPMENT : PAUL, GIMXG.
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high-lighting
antenna specialists

base station antennas and accessories

ASPB35

I 130-174MHz  §w 3dB
i Galn, DC Grounded,
Base Station Ant.
Power Capablilty 100W,
Termination S0-238,
Caomplete with mount-
Ing brackets for masts
up lo 11" 0.D.
Avallable now.
£13.75 plus 75p carrlage

ASPO8UK.

425-440MHz 5dB Gain
Base station collinear
Power capabllity 100W
Termination Femala 'N'
Type connector.
Complete with mount-
Ing brackets for masts
up o 1" 0.D.
Available soon.

ASP3IR2

Gutter mount sultable
for use with ASP&29,
ASP303 complate with
10" RG-58U cable and
PL-250 connector £7.00
plus 50p post and
packing. "

ASPR332

Gutter mount sultabla
for use with ASP&TT,
ASPEG67, oaslly adapt-
able for use with other
antennas.  Complete
with 10" RG-58U cable
and PL-259 connector,
£7.00 plus 50p post and
packing.

*Stripes of Quality™

K203

No hole bool mount,
sultablefor §* hola snap
In mount, easily adapt-
able for other mounts.
£3.20 plus S0p post and
packing.

New Magnetic Mount ’
Shown with ASPG28,
bul also fits ASP393,
ASPETT and ASPEGET.
Complete with 10° RG-
58U cable and PL-250
cannector, Price to be
announced,  Avail-
able midJuly

FOR AMATEURS WHO
DEMAND THE BEST

ASPJEBIUK » !
144-148 MHz 6dB gain
DC Grounded Base
Station Collinear.
Powaer capabliity 350W,
Length; approx, 12*
Welpht: approx. 4 Ibs.
Roted wind veloclty: 118
mph.
Termination: Male 'N'
Type Conneclor.
Avallable mid July,
£45.00 plus £2.00 car-
rlage.

ASPNTOIUK. P>
430-440MHz 12dB Gain,
DC Grounded, Base |
Station Collincar. |
Power Capabllity 250W,
Length approx, 18"
Welght approx. 9-5lbs,
Rated wind velocity 128

|
|
|
I

mph,

Termination Male 'N'
Type Connector.
Avallable now,

E100.00 plus £2.50
carriage. g

VAT of 1219 to be added to above prices.
Please send SAE for catalogue of complete range.

FOR MOBILE ANTENNAS PLEASE SEE
PREVIOUS ISSUES.

:

AVAILABLE FROM

LONDON:
Lee Electronics Ltd., Terry Barnett, GBBAM,

400 Edgware Road. 7 Cochrane Court,
London W2 Leyton Grange,

London E10.
Tel. 01-723 5521 Tel. 01-556 9366
BEDFORDSHIRE: CHESHIRE:
Bradhurst Electronics,
Alan R. Morrls, G4ENS Willowbrook, *
25 Felstead Way, School Lane,
Luton Bunbury, Tarporiey,

Tel. Luton (0582) 414178

Tel. Bunbury (0829) 260708

AVON:

Revan Eloctrical Services,
48 MNovers Park Drive,
Novers Park, Bristol.
Tel. Bristol (0272) 669454

KENT:
Thanet Electronics
34 Cliff Avenue,
Herne Bay,
Tel. (02273) 63859

SCOTLAND:
lan Mckechnle, GMBDOX,
41 Westerlea Drive,

YORKSHIRE:
The Amateur Radlo Shop
13 Chapel Hill, Huddersfield.

Tel. Huddersfleld (0484) 20774 Eridge of Allan,
Nick Sheard, GAKLY, Leeds Stirlingshire.

Tel. Leeds (0532) 535143 Tel. Bridge of Allan (078683) 3223

AVON:
G. Smith, G3UUR,

277 Bloomfield Road,

Odd Down, Bath

Tel. Combe Down (0225) 833433

WALES!

J. J. Doyle, GWEJEV,
54 Bryncatwg,
Cadoxton,
Neath, Glam.
Tel. Neath (0639) 2942

J. YU, 21 Langley Avenue, Surbiton, Surrey KT6 6QN

SOLE DISTRIBUTOR TO THE AMATEUR TRADE
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way be painful either. For examfp!e

This month's Heathkit selection.
2 metre FM equipment.

As with all Heathkit amaeur

radio equipment this month’s selection

of 2 metre gear comes to you in kit
form. So besides the pleasure you'll
get from using it, you'll also get a lot
of enjoyment from building if.

And paying for it won't in any

you can get up to £200 worth o
equipment for just £10 a manth on
the Heath Monthly Budget Plan.

Write now, enclosing 10p for
postage, and we'lll send [
you a Heathkit catalogue.
HA-202 2-M FM Amplifier

Delivering 40 watts (nominal)
out for just 10 watts in, the HA-202
needs only a 12 VDC supply. So you
can easily use it in your car or boat.
It features all solid-state design and
is a perfect match for the HW-202
Transceiver.

HW-2021 Hand-held 2-M
Transceiver

Offering 5 receive and 10
transmit channels, the HW-2021 has
1 watt output min. One of the small-
est models on the market, it also has
a built-in microphone, a compact,
flexible aerial and rechargeable
nickel-cadmium cells.

HW-202 2-M FM
Transceiver
With all solid-state design,
multi-channel capability, P
mike and optional tone burst
encoder, The HW-202 has 10
watt minimum output and is
designed to operate into even an
infinite VSWR without failure.

HM-2102 VHF Wattmeter

With a built-in SWR bridge and
50 to 160 MHz range, the HM-2102
is the perfect tune-up tool for 2-M
gear, and covers 2-way commercial,
aircraft and amateur communications.

s

Amateur Radio Department, Heath (Gloucester) Ltd., Gloucester, GL2 6EE. Tel: (0452) 29451.
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RADIO SOGIETY OF GREAT BRITAIN

35 Doughty Street, London WC1N 2AE

Telephone 01-837 8688
Founded 1913

Incorporated 1926

Member society, International
Amateur Radio Union

PATRON: HRH The Prince Philip, Duke of Edinburgh, KG

The national society representing all UK radio amateurs

Membership is open to all those with an active interest in radio experimentation and
communication as a hobby.

Annual membership rates: UK—£8 (including VAT); Unlicensed members under 18
years of age, £3. Overseas—£7.50.

Applications for membership should be made to the general manager, from whom full
details of Sociely services may also be obtained.

GENERAL MANAGER AND SECRETARY
G. R. Jessop, CEng, MIERE, GEJP

EDITOR
A. W. Hutchinson

CQ de RSGEB

AMATEUR SPIRIT

One of the most noteworthy aspects of amateur radio is that it appears to be
associated with an intangible “something™—a strong bond which exists between
many of its adherents who are otherwise total strangers.

From the earliest days of our service it has been a source of personal pride to
the established amateur or listener that he will always do everything in his power
to help a newcomer, or to assist a fellow who is in any kind of difficulty. Amateur
radio seems to be the password to friendship with, and hospitality from, like
minded people throughout the world, and there is no more warming feeling than
to be greeted as a personal friend by someone in a strange land which one has
never visited before.

The old cliché says ‘‘the amateur is a gentleman™. This means that he operates
with consideration for all other users of our frequencies, and tries not to cause
inconvenience or difficulties for other amateurs. He radiates only the cleanest
signals, and if he is using the morse code and talking to someone who is less
proficient than he, he slows down without making his action obvious. On any
mode he uses only the amount of power needed to establish and maintain effective
contact—and thereby avoids excessive rf pollution of the bands. He avoids talking
about controversial non-amateur radio subjects (such as politics or religion) and
does not cause offence to others by exchanging jokes of doubtful merit over the
air,

Perhaps the best demonstration of the Amateur Spirit is shown by those opera-
tors who find themselves at the scene of a disaster and able to provide emergency
communications—as in Guatemala recently, and by those who help blind and
disabled amateurs set up and operate equipment for their enjoyment.

The Amateur Spirit is something that we, as radio amateurs, may be truly
proud of, and should fiercely defend in these days of falling standards.

Membership & Representation Conmunitiee
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QTC

amateur radio news

“Radio Communication’’

Members will have noted the extra trimming of the June
issue and some may not be aware of the reason for this. The
issues of the journal are planned so that alternate issues of
64 pages are within the 100g weight limit, 9p by second-class
mail. If the weight of the issue exceeds this figure by only Ig
then the higher rate of postage of 11p becomes payable.
Multiply this 2p difference by the number of copies mailed
and it will be seen that there is a significant saving to the
Society by maintaining the weight within the 100g limit, It is
hoped that members will accept the appearance when trim-
med in the interests of economy. It is not considered worth-
while to incur the extra cost in order to send white paper
through the post.

The position will alter when the address labels are pro-
duced and pre-sorted with the aid of a data processor. The
journal will be despatched by bulk post and the weight
limits will not apply to individual postings. Extra trimming
will not be necessary and a uniform appearance can be
maintained.

August subscription renewal notices

Members due to renew their membership of the Society in
August may not have received a renewal notice with their
June issue of Radio Communication, This was due to mis-
insertion by the printers before despatch, and in order to
ensure that all members due to renew in August had received
the correct notice the Society forwarded duplicate notices by
post.

Renewal notices are sent out eight weeks early as, in
the Society’s experience, a considerable amount of time is
required by banks to process amended bankers orders.
Members renewing by bankers order are requested to bear
this in mind and return the forms promptly.

New licences

Following discussions between the RSGB and the Home
Office, the latter have agreed that the existing form of amateur
service licences will be discontinued. In the future there will
be one licence covering all forms of transmission and both
mobile and fixed station operation. The present position
regarding the use of hand-held equipment will be revised and
separate letters of authority will no longer be required. The
new licence will cover all forms of image transmission includ-
ing facsimile, slow scan and high definition television.

It is hoped that the appearance of the new licence will
materially reduce the time taken by correspondence con-
cerning licence conditions. It is expected that the fee for the
new licence, covering all modes and mobile, pedestrian and
fixed station operation, will be around £5.50 pa. The Home
Office and the Society will be examining the draft document,
and the earliest time for the issue of the first new licences will
be early 1977. In addition to new licensees, the document will
be available to those holding existing licences.

Consideration has been given to the issue of three or five-
vear licences but for several reasons this possibility has been
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STAFF VACANCY

Assistant General Manager

A vacancy will arise at RSGB headquarters in the
near future for an Assistant General Manager with a
view to becoming General Manager.

The candidate should ideally possess the following
qualifications:

(a) At least five years' executive experience.

(b) Working knowledge of accountancy.

(c) Hold an amateur transmitting licence.
Salary will be commensurate with qualifications.

Applications should be made before the 30 September
1976 to the chairman of the Finance & Staff Committee,
Mr C. H. Parsons, 90 Maesycoed Road, Heath, Cardiff,
Glamorgan.

rejected. The actual form of the licence is still under discus-
sion. The Society is in favour of a small “credit card™ type
licence with the conditions appearing in a separate document.

This is the first occasion for 30 years that the amateur
licence format has been materially altered. The new licence
will remove many anomalies and obviate misunderstanding.
The RSGB is happy to record the co-operation of the Home
Office in this matter. Another example of the way in which
Society activity is of advantage to ALL radio amateurs and is
not restricted to RSGB members.

More postal increases

From 7 June, letters and parcels over 150g in weight have
been subject to increased postal charges. These increases
mean that the **by post™ prices of most publications sold by
the Society have had to be raised. The new “‘by post™ price
list is given on the inside back cover of this issue.

Repeater summary

The RSGB had 33 VHF/UHF repeaters licensed, of which 17
are operational, at the time of going to press. The ones which
are licensed but not yet operational await the completion of
equipment by the various groups responsible for the indi-
vidual repeaters. As new repeaters become operational
details will be given over GB2RS. A full repeater status report
appears on p524.

New callsigns
The ITU has provisionally allocated the callsign series D7A-
D9Z to the Republic of Korea.

Raynet authorized users

The RSGB represents you whatever your activities or interests
in the amateur radio field. In fact, whether you are a member
or not, the RSGB represents all radio amateurs.

As an example, the Society’s general manager and the
Raynet Committee chairman attended a meeting at the
Home Office on 24 May when it was agreed that the HO
would add **County Emergency Officers and their deputies™
to the list of authorized user services who are entitled to
request assistance from the Radio Amateurs’ Emergency
Network (Raynet). It was also understood that this did not
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extend to rallies, motor races, point-to-point races etc. The
RSGB and Raynet undertook to do everything possible to
prevent any breach of this arrangement by radio amateurs,

RAOTA reunion and get-together

An attendance of only 24 was recorded at the Radio Amateur
Old Timers' Association reunion held on 1 May. After due
discussion it was decided by those present that future
reunions will revert to a Friday evening and be held on the
first Friday of May each year.

Arrangements for a get-together over a cup of tea will
be made at the RSGB Radio Communication Exhibition
to be held at Alexandra Palace, North London, on Saturday
31 July, provided there is sufficient interest.

Details of membership can be obtained from the secretary,
Miss May Gadsden, 79 New River Crescent, London NI3
5RQ. Tel: 01-882 1272.

Members who intend to visit the exhibition on 31 July
are asked to let the secretary know in good time.

RAC/Amateur Radio Group Scheme

This Royal Automobile Club Group Scheme commenced
on 17 May 1976 (World Telecommunication Day), and is
open to all those interested in amateur radio; be they mem-
bers of a club or not.

Group scheme membership offers the same services and
benefits as individual RAC associate membership, with the
added advantage of being cheaper. At present the saving
is £2.50. Existing members of the RAC can transfer into
this scheme when their membership is due for renewal,
and they pay at the pro-rata rate which takes them up to the
group renewal date.

RAC membership has always included husband and wife
for the same fee, and this also applies to this group scheme.
In addition to this you are eligible as a group member to
a discount on RAC car insurance rates.

Application forms can be obtained from the group
secretary, Mr M. J. Parks, GMBHBU, 18 Netherplace
Crescent, Newton Mearns, Glasgow G77 6BT.

Membership cards will be issued by the RAC direct to the
member’s address.

Bargain prices to visit the exhibition

As the RSGB Radio Communication Exhibition later this
month is the first the Society has held in London for some
years, we obviously want to make it as easy and inexpensive
as possible for our members, families and friends to attend.
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Rail travel and hotel accommodation are becoming more and
more expensive each year but we have made special arrange-
ments with British Rail and Grand Metropolitan Hotels
which will save a considerable amount of money.

One payment will cover an entrance ticket to the exhibition,
return rail fare, two nights accommodation in a centrally
located hotel, English breakfast, service and VAT. Here are
some examples of prices:

Birmingham from £18.70
Manchester and Liverpool £22.40
Leeds £21.50
Edinburgh and Glasgow £28.10
Swansea £20.90

For further information contact Toni Margiotta, who is
handling all details of this special arrangement, at Grand
Metropolitan House, 7 Stratford Place, London W1A 4YU.
Tel 01-629 4014.

IARC 1976 AGM

Some 40 members of the International Amateur Radio Club
(IARC), which has its station 4U1ITU at the International
Telecommunication Union (ITU) headquarters in Geneva,
Switzerland, were present for the club’s 1976 AGM, held on
11 May in a picturesquely located lakeside restaurant just
outside Geneva. In addition to radio amateurs from ITU
staff and other Geneva-based members, a number of CCIR
Study Group delegates currently participating in an interim
meeting at the ITU profited from their presence in Geneva to
attend the IARC reunion.

Following the treasurer’s report, the outgoing IARC
president, Richard Kirby, WOLCT, who is also Director of
CCIR, gave a brief account of club highlights over the pre-
vious 12 months, in particular praising the efforts of the
local CERN (European Nuclear Research Centre) radio
amateur group in organizing the IARU stand at the Telecom
75 exhibition. Mr Kirby requested to stand down as club
president for the coming year, and the following committee
members were then elected: president, Ted Robinson,
F8RU ; vice-presidents, Roy Stevens, G2BVN, and Wolfgang
Hampel, DL9PS: secretary Jerzy Rutkowski, SP5JR;
treasurer, Len Jarrett, HB9AMS.

The TARC convention was subsequently modified to
allow radio clubs to be admitted as members; a report was
given of 4UIITU station activities, and a number of new
members were admitted. This closed the official part of the
AGM which was followed by a dinner and social get-together
of all participants.

Afterthe AGM of the IARC (I to
r): Len Jarrett, HBSAMS,
treasurer (seated), Ted Robin-
son, FBRU, president; Dick
Kirby, WOLCT, retiring presi-
dent and Director of the CCIR
and J. Rutkowski, SP5JR,
secretary
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RSGB RADIO COMMUNICATION
EXHIBITION 1976

Alexandra Palace, London
Friday 30 July-Sunday 1 August

Official opening by Lord Wallace of Coslany at noon on 30 July

TIMES OF OPENING
Friday : 1000 to 2000. Saturday : 1000 to 2000. Sunday : 1000 to 1600.

In response to ever-increasing demand, the Radio Society of Great Britain has pleasure in re-establishing an old
eventin the radio amateur calendar, butin a new and larger venue surrounded by pleasant parkland—the Great Hall
of Alexandra Palace in north London.

Recognizing that no one should be ignored, it is hoped that there will be something of interest for all members
of the family.

FOR THE RADIO AMATEUR

® RSGB committee members and headquarters staff to handle queries
@ RSGB bookstall for the latest and best in amateur radio publications

@® BARTG demonstration @® Oscar display @® Raynet stand
@ Demonstration station GB3AP @® Demonstration of Ceefax
@® Many major UK firms will be exhibiting equipment @® BBC Radio London will be present

® Talk-in on GB2VHF and GB3RS. 160, 80 and 2m on 144-:305MHz (ssb) and S0, S20 and S21 fm

FOR THE FAMILY

@ Eighteen-hole pitch and putt golf course

® Boating lake @ Park trail @ Ski slope @® Rose gardens

@ Children's playground @® Creche (in case of inclement weather)

® Play-group open 1000-1200, 1400-1600, each day, with qualified staff in attendance for children
aged three years and over

@ Free facilities @® Wheelchair facilities for the disabled

Prices of admission: Adults 40p, Children 20p.  Buffets and bars open during exhibition hours
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Reception for overseas visitors, Friday 30 July, commencing at 1800. Price 75p.

Alexandra Palace is easily reached by road from the A1, A10, A11, A41 and M1 via the North Circular Road, and
there is almost unlimited free parking on the site. Caravanners are also welcome but overnight stays are not permit-
ted under GLC regulations. See maps on front cover of this issue. Venue will be signposted by AA or local council.

Bus service W3 passes the door. Connects with Victoria and Piccadilly Underground lines at Finsbury Parkand
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Y British Rail at Wood Green.

&

: If an overnight stay is contemplated, contact the Alexandra National Hotel, 330 Seven Sisters Road, London N4,

v and mention the RSGB Exhibition. See also Grand Metropolitan/British Rail arrangement on p492.
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Some new insights
into the mechanism
of the sunspot cycle

by F. M. SMITH, G8KG*

HE author's interest in the behaviour of the sunspot

cycle has a double origin. First, during much of the cycle
which is just ending, his job of organizer for the G3SSO
contest team generated a growing interest in the problem of
short-term propagation prediction. The rules for predicting
conditions are well established, but the results depend
critically on how accurately one can predict the sunspot
number, Second, to paraphrase the Psalms, “the years of a
man’s life are six solar cycles”, and having lived through
rather more than five and being on the brink of retirement, a
keen interest in the likely behaviour of Cycle 21 is not
unexpected, particularly since there have recently been some
rather gloomy forecasts on that subject.

In pursuit of these two objectives, an up-to-date plot of the
progress of Cycle 20 was begun in the mid-'sixties using the
Swiss Federal Observatory provisional monthly sunspot
numbers published in Radio Communication. As time went
by it became increasingly clear that its shape was very far
removed from the classical slightly-rounded saw-tooth of its
immediate predecessors [1]. Indeed it became affectionately
known as *‘that picture of the Himalayas” and a glance at
Fig 1 will show why.

The author spent much time studying its peculiarities
until recently when, while recovering from a bout of flu, the
idea occurred to himthat Cycle 20 was a composite of two dis-
tinct cycles, More of this later, but the idea, coupled with the
memory of a reference in The Times in early 1975 to a new

* 4 Brook Court, The Park, Cheltenham, Glos.

theory that sunspot cycles were linked with tides in the sun
produced by the planets, led to a feverish hunt for relevant
data. For the author the results were exciting and fascinating.
In short:

(@) The mechanism behind the sunspot cycle seems to
behave like an injection-locked oscillator (the “Goyder
lock” of the early years of stable frequency transmission),
the injection source being the tidal variations.

(b) Recently, ie for over a century, the system has been
locked but previously synchronism had been lost for
periods of 60 years and more.

(¢) The odd behaviour of Cycle 20 seems to be some sort
of re-synchronization, but the prospect of syn¢ being
held during the next few cycles looks good.

(d) This “new look™ at the possible mechanism casts
doubt on long-term forecasts based on a presumed link
between Cycles 18-22 and Cycles 2-6. If sync is maintained
it is cautiously predicted that Cycle 21 will have a peak
smoothed number at least as high as the one just ending
and the peak may well be in the region of 150,

Tt is hoped that this brief glimpse of the conclusions will
encourage those readers with an interest in future band con-
ditions, or with a layman’s curiosity about natural phen-
omena, to read on. The author is not a scientist and has tried
to present a synthesis of known facts, published theories and

+ some contributions of his own in a form which will interest

readers. If it also helps the professionals, so much the better.
It would have been impossible without the vital contribution
of K. D. Wood of the University of Colorado [2].

Sunspot cycles

Data on maximum and minimum sunspot years from 1610AD
is available in a publication [3] by Professor M. Waldmeier
of the Swiss Federal Observatory, who also provides the
monthly forecasts in Radio Comumnunication. Systematic data
on annual sunspot numbers begins in 1750 with the peak of
Cycle 0. While the average cycle length over the series of 33
cycles since 1610 is between 11+05 and 11-1 vears, they come
in all shapes and sizes. Trough-to-trough periods range from
8-5 to 15 years, and the peak-to-peak length from 8-3 to 166
years. Because a high proportion of the extreme values
occurred before Sc8 (Solar cycle 8) (peak 1837-2) some
analysts have questioned the accuracy of the earlier data, but
an alternative explanation which seems to vindicate the early
observers emerges later in this article.
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In the following analysis, data since Sc—7 beginning in 1 679
has been used. Figs 2(a) and 2(b) show the associated Solar
trough-to-Solar trough (St-St) and Solar peak-to-Solar peak
(Sp-Sp) periods and the relative rise time (St-Sp) for each
cycle. It is important to realize that the horizontal scale is not
a linear time scale, time being somewhat compressed during
a sequence of long cycles, and vice versa. A few dates are
added to give an idea of time.

Looking first at the St data for Sc8-Sc20 it can be seen that
there are two groups. Sc8-Scl4 have an average period of
11:3 vears (Sc10-Sc14 average 11-46 years). Sc15-Sc19 form a
group with periods close to 10-3 years. Sc20 looks like lasting
12 years in which case the average of 19 and 20 will be 11-2,
close to the average of 8 and 9.

During this same period Sp-Sp initiallyaveraged near to 11
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years, fluctuated during Scl2 and Sc14 (a reason for this will
emerge) and then precessed downwards for a few cycles and
back again. This means that the peaks were moving in
relation to the troughs, which is evident in Fig 2(b). Rise time
is stable at about 0-35 up to Scll, jumps to 0-5 at Scl2 and
then back to 0:35, after which it precesses up and then back.

Some of this behaviour is not easy to visualize and an
alternative approach is to plot the phase of St and Sp relative
to an arbitrary time scale with a period of 11:05 years. This
produces a result very similar to Fig 2(e) (the reference in the
caption to tidal troughs should be ignored pre tem). The
phase of St drifts later each cycle from St8,9 to St14,15 and
then returns to a slightly early value by St19,20. Sp follows a
similar trend except for the “jink™ at Spl2. This general
behaviour need imply no more than that the sunspot
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Fig 3. Solar Cycle 20—smoothed sunspot numbers

mechanism is drifting in frequency compared with our
arbitrary 11-05 year “‘clock”. One feature—the reversal of
phase drift after one “‘early”” St at both St8,9 and St19,20 is,
however, suggestive of the behaviour of an injection-locked
oscillator—or of the balance wheel of a watch if a mechanical
analogy is preferred.

What about the period before Sc8? From Sc—7 to Sc—35
the St period fell rapidly from 13-5 to 8-5 years and back to
14 years at Sc—4. Then followed five cycles in which the St
period fluctuated gently around an average of 10-9 years,
suggesting synchronism from Sc—3 to Sc+ 1. Then there is a
dramatic change. Two very short cycles (¢ nine years) are
followed by a very long one (Sp-Sp is over 16 years) after
which the cycle rate gradually increases, overshoots the
11-year mark and finally settles down at about Sc8.

This behaviour looks uncommonly like loss of sync after
Scl followed by a period of “hunting’ until St8,9. Fig 2(e)
shows this well and there seems to be a prima facie case for
the “injection-locked’” oscillator model, but this merely poses
a new question. If it is in any sense a correct picture of what
is happening, what is the source of the injection frequency?

Tidal cycles

The answer to the above question has been available since
at least 1972 in a very stimulating letter to Narure by K. D,
Wood of the University of Colorado [2]. He points out that
the tidal forces on the sun vary under the gravitational
influence of Mercury, Venus, Earth and Jupiter. Venus and
Earth are in line with the sun (ie in conjunction) every 1-6
years and this results in a tidal fluctuation which varies
according to how their joint influence combines with that of
Jupiter whose orbital period is near to 116 years. The
resultant “tidal fluctuation function™ turns out to have a
mean period of 11-08 years and to show marked correlations
with the sunspot cycles.

Over the period from 1610 to 1976 there have been 33
sunspot cycles and 33 of Wood’s cycles. Despite the fluctua-
tions in the Sc data already discussed, the phase difference
between the two sets of data only twice approached 180° a
condition which only lasted for one cycle after which the
phase difference rapidly decreased. The mean value of the
phase difference is around 35°, solar troughs lagging on the
tidal troughs.

Readers who want full details should refer to [2]. The
essential feature of Wood'’s tidal fluctuation cycles, which we
will now abbreviate to Tc, is that they always have sharp
troughs but their shape varies smoothly from approximately
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that of the average Sc to a much more flat-topped configura-
tion. It must be remembered that the reliability of the
planetary data is not in doubt in the early period and is
predictable with similar accuracy into the future. Data up to
Tc22 is therefore included in the analysis.

The variation in length of the tidal cycles is much less than
for Sc. Trough-to-trough periods are shown in Fig 2(c) and
peak-to-peak periods in Fig 2(d). To bring out the variations
the vertical resolution has been doubled as compared with
Fig 2(a). Features to note include:

(a) The longest Tt period is 11-6 and the shortest 10-5
years (Tc—3 and —2). Corresponding figures for Tp
periods are 10:0 and 12-1 years (see Tell, 12and 13). Note
that both pairs average 11-05 years.

(b) Alternate long and short periods (phase modulation
at f/2) are a marked feature, particularly up Tc3 (see also
Fig 6(c)).

() The mean period varies between approximate
maxima of 11-3 years and minima of 10-8 years. These
variations do not secem to have a regular periodicity and
the means of the trough and peak data do not vary in step,
ie the relative rise time varies.

(d) The tidal peak data is somewhat rougher than that
for the troughs.

Sunspot cycles synchronized by tidal cycles?

Fig 2(e) shows the phase relation of both solar troughs and
peaks with respect to tidal troughs. Let us first look at the
“stable’ sequence from Sc9 to Scl9:

(a@) It is “*bracketted’” by early St at Tt8,9 and 19,20, ic
Tt was farer than St only at the beginning of S¢% and Sc20.

(b) From Sc9 to Scl4 the phase lag of the solar troughs
increased progressively to a maximum of 3-2 years. The
solar peaks follow a similar trend except for the fluctua-
tions at Sc11-13 which we can now sec are clearly related
to the large “jink™ in the tidal peak data at this point.

(c) The reversal of phase drift after Scl4 is clearly re-
lated to the drop in mean Sc period from 11-5 to 10-3
years and continues up to the early St19,20.

() The tidal cycles immediately prior to Sc9-14 have a
mean period of around 11-1 years while those prior to
Scl5-19 average 10-9 years.

(e) The rise of the mean tidal period above 11-1 years
looks like resulting in a 12-year period for Sc20.

This certainly looks like some sort of synchronization
based on the timing of the tidal troughs with small changes
in the mean Tt period causing relatively large shifts in the
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mean solar period. [t looks as though a “late” tidal trough
may play a key part in establishing a particular mode of
synchronism and further evidence of this will emerge later.
Synchronization s discussed in greater detailin the Appendix.

What about the earlier data ? There is no evidence of sync
until Sc— 3. This situation extends back to Sc— 13, a period
of more than a century. Sc—3 to Sc+1 look to be synchron-
ized, an interesting feature being the stability of St phase
despite the phase modulation of the Tt periods, ie there is a
hint that the solar cycle is being “‘driven” rather than in a
“resonant™ state.

The dramatic change at Scl would seem to be due to the
large antiphase movements of Tt and Tp during cycles 0-3*.
Recovery begins at Sp4 when the phase slip has almost
reached 180° ie Sp and Tt practically coincide. During
recovery there is a hint that St phase might be following the
Tp curve (Fig 2(d) ). True synchronism begins with the early
St18.,9.

In summary, our model based on the “Goyder lock™
oscillator holds up well, with the tidal troughs being the
main synchronizing feature but the peaks also contributing.
Perhaps it is the slope of the tidal function which is the key
factor, its sharp troughs producing a sharp pulse in the first
differential.

Theelectronicanalogy must not be pushed too far. First we
have a fairly unstable, in radio terms, synchronizing source
with quite violent phase modulation at times. More import-
ant, our “locked oscillator™ is presumably some sort of tidal
wave resonance, the rules for which undoubtedly differ from
those of LC resonators or RC oscillators.

Nevertheless it all seems to fit, but it would help if one
could find independent evidence that Wood’s tidal function
affects the sunspot cycle. This is where Cycle 20 comes into
the argument. Remember that it is the first since 1844 in
which Tt (1965-3) occurs later than St (1964-9).

Solar Cycle 20

As staled in the introduction, the original reason for keeping
a running plot of Cycle 20 was concerned with short-term
forecasting of band conditions. The standard approach uses
the running 12-month mean and deliberately smooths out the
short-term variations. The snag is that a 12-month mean is
always six months old, and more like nine months at the
time a forecast is prepared,

The solid line in Fig 3 shows the running mean for Cycle
20f. Try temporarily covering the right-hand part of the
curve at mid-1969 or early 1971 and the problem facing the
forecaster will be seen. The dotted curve shows that it was
necessary to use a 21-month mean to get something like the
classical shape, and even this has two maxima (and is much
too much ancient history to be useful for prediction).

It was because of these problems that a three-month
running mean was kept and, from 1966 onwards, this began
to show violent fluctuations which soon proved to be

* In [2] the date for T11,2 is 1765-6and T12,3 is 1771-1, a period of only 5-5
years which would indeed have caused disaster. However, the second date
does not fit other data in the reference and has been assumed to be a mis-
print for 1777-0. There are also ambiguities in the trough data for troughs
34, 12,13 and 20,21.

1 Provisional numbers were used because they are the earliest available
data. A check against final numbers shows no significant differences as they
affect the argument which follows, For practical convenience the writer
used the 11-month mean but again the differences are not significant.
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characteristic. The resulting curve is shown in Fig 1. The
dotted lines give the game away but any reader who cares to
trace just the solid curve and ponder over it will see that it is
full of tantalizing periodicities which will not quite fit.

The data falls into place as soon as one sees that joining
the peaks before 19685 with the troughs after that time and
vice versa reveals the presence of two intersecting curves,
each with a classical sunspot cycle shape. From late 1966 the
short-term mean oscillates up and down between these two
curves. Before the intersection in 1968-5 the upward and
downward movements both have a mean slope of about 10
numbers per month. The “*pinch” effect at the intersection is
most marked and after that time the rise time is still about
10/month but the fall is nearer to seven months. The greater
the gap between the curves, the longer the descent lasts—note
the long fall in 1970—but the rate of fall seems to be inde-
pendent of the gap, and once the mean has started to drop it
does not change direction until it has reached the lower curve.
The minor peaks in 1971 and 1973 are reduced in amplitude
by the smoothing of the data and in fact contain one month in
which the monthly number js at or near the “'Cycle 20B”
curve.

Note that the smoothed cycle resulting from the behaviour
described above is roughly the mean of the two components,
ie there is little reinforcement and this is presumably why Sc20
had rather a low peak.

There is an element of conjecture in the placement of the
two cycles but the following are “‘best guesses™:

Cycle 20A

Starts: 1964'5

Rise lime: 3-4 years
Peak: 110 al 19679

Trough: probably 1975'5, ie already
past.

Cycle 20B

Starts: 19655

Risatime: 4§ years

Peak: 126 at 1969-7
Trough: probably late 1876,

The following tentative conclusions as to the origin of the
two cycles seem to fit. The shape and phase of Sc20A closely
follow those of Scl9 and it would therefore seem to be a
continuation of the *‘resonant” sequence Scl35-Scl19. The
reduced amplitude is presumed to be a decremental effect
because that resonance is ending as the mean Tt period
lengthens (Fig 2(c) ).

Cycle 20B seems very probably to have been triggered by
the tidal trough centred on 1965-:3—remember that this is the
first late Tt since 1844. It is interesting to note that the rise
time of 20B is in reasonable agreement with Tcl9’s decay
time of 4-6 years.

To summarize, Cycle 20 seems to have been a time of
phase adjustment resulting from the slowly rising mean Tt
period which, as we saw earlier, requires an adjustment of St
period from the previous average of 10-3 years to something
close to 12 years. The large fluctuations in the three-month
mean are, in electronic terms, a form of “phase jitter"—
though to an erstwhile small-ship radio operator they are
reminiscent of the North Atlantic at its worst!

Independent evidence of the modification of the sunspot
cycle by Wood’s tidal fluctuation function is seen to be
present and the cautious suggestion of a causal relationship
in earlier paragraphs can be confirmed with some confi-
dence.}

$ The writer has not yet had time to carry out a similar analysis of earlier
cycles. The period in which synchronization was established, ie Sc7-
and the speeding up from 114 to 10-3 during Sel4 and Scl5 should prove
interesting. Anyone interested in trying this analysis should make sure that
they are using the original monthly numbers and not the 12-month running
means,
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Maximum sunspot numbers

So far the discussion has been concerned with the causes of
the cyclic behaviour. What about the height of the cycles,
which is the factor of greatest interest to the amateur
operating in the hf bands ? In the past there has been no clear
explanation of the cycle-to-cycle variation in peak sunspot
numbers. Attempts to predict future trends [1], [4], [5], have
necessarily been based on extrapolation from the past, and
20 cycles of a waveform is little enough as a basis for pre-
diction. Does the connection between the solar and tidal
cycles throw any light on this problem?

In Fig 4(a) the phase of solar peaks is plotted relative to
the tidal peaks. In Fig 4(b) the solid line traces the smoothed
sunspot number for each peak year since Sc0. It is apparent
that the curves trend in opposite directions—when Sp is
earlier than Tp peak numbers are high. There is a similar
correlation between Fig 2(e) and Fig 4(b), peak numbers
being highest when St is less than about a year after Tt. In
both cases the correlation is best during Sc8-Sc20 and less
clear during Sc1-Sc7 which has been identified as a period of
loss of synchronization. Indeed, dissipation during Sc1-Sc3
of the energy stored in the previous period of resonance is a
sufficient explanation for the very low peaks 5, 6 and 7.

But are we seeing the cause or effect in these correlations?
It could simply be that high solar cycles have earlier peaks
than low ones, which is already an observed fact. In search of
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a purely tidal function correlating with Fig 4(b), Fig 4(c) was
plotted showing the trough-to-peak rise time of the succes-
sive tidal cycles. Over the period from Sc8 it will be seen that
the general trend and the detailed movements of this function
correlate well with the observed peak sunspot numbers, the
mean of the latter lagging by about one cycle on the mean of
the tidal curve.

The earlier “super-cycle of Fig 4(c) from Sc—4 to Se+11
includes the “loss of sync” period. The conflicting phase
demands during Tc0-Tc3 are very evident and there is a clear
suggestion that if these had not destroyed synchronism the
peak solar cycles would have been Sc4, 5 and 6. The curve
sketched in with question marks in Fig 4(b) bridges the
“hole” from Sc4 to Sc8 quite convincingly. It would seem
that during synchronism the mean of the peak numbers
oscillates about a value of about 110 in step with the func-
tion in Fig 4(c).

The peak-to-peak period of the tidal rise-time function in
the data used in Fig 4(c) is 155 years, not the popular 170-
180 years [4], [5]. Insufficient tidal data is available in [2] to
show when the next maximum will occur, but that previous
to ScS was at or before 1615, around 195 years earlier (to be
fair, the mean of 155 and 195 is 175!) The minima in Fig 4(c)
are somewhat blurred but seem to be spaced by 166 years and
the data does not extend to the next one.

It was convenient to use rise-time for Fig 4(c). There are
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other features of the tidal function which may be relevant,
Wood only gives shapes for Tc5-Tc22 and these follow the
relevant parts of Fig 4(c) with the **slimmest” cycles coincid-
ing with the minimum and the “fattest’" lagging by a cycle or
two on the maximum. It is when the Tc are “slim” that Tp
effects have the most visible effect on Sp, as in Scl10-12.

The immediate future

Some recent predictions for the next few solar cycles are
pessimistic, eg those of Cohen and Lintz [4] and [5] based on
spectral analysis of Sc0 onwards. Their technique is a mathe-
matical equivalent of using a spectrum analyser on the
complex waveform of monthly sunspot numbers which has
amplitude, phase and width modulation. It shows up the
roughly 90-year a.m. of the cycle peaks, the 11-year periodi-
city, and what seem to be the first- and third-order upper
sidebands of the approximately 170-year phase modulation
which is very evident in Figs 2(e) and 4(a). They go on to
propose that these periodicities are intrinsic in the data, and
use them to predict that Sc21 and Sc¢22 will be repeats of Sc5
and Sc6 with peaks around 50 and that peaks above 100 will
not occur until 2015,

Since, however, the “hole” is a major contributor to both
the phase and amplitude modulation and the system did not
lose synchronism this time round, their conclusions regarding
the next few cycles would not seem to have any valid basis.
To the 21MHz enthusiast all the work involved in reaching
this point has been well worthwhile. However, the future
trend has wider importance than just a hobby interest, and in
the climatological field as well as for hf radio. What, if
anything, does our model tell us about the future?

First, what are the prospects of continued synchronism?
Remember that there was little evidence of this between 1610
and 1720. During that period the cycle-to-cycle modulation
was high on either or both the Tt and Tp data. No similar
reason for loss of sync appears in the data up to and including
Tc23. Beyond that the Tp data gets rougher but nothing as
gross as the “jink™ at Tp11-Tp13 appears, and that did not
break the sync. Nevertheless, someone needs to analyse the
tidal data over the next few centuries and compare it with the
past to see when and if synchronization is at risk. The next
maximum in the “super cycle may not be until 2145AD.

Readers are no doubt more concerned with the near
future. Comparing Figs 4(b) and 4(c) shows that the peak
numbers for Scl8, 19 and 20 are similarly positioned with
respect to the mean as are the corresponding values of the
Tt-Tp function. For Sc21, Tt-Tp is back on the mean and
above the value which in Sc9 produced a peak number of
141. There is a slight uncertainty through what seems to be a
misprint in Wood’s trough data for Tt20, 21, because Tc21 is
the “fattest” in the super-cycle, and its predecessor, Tc7,
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unfortunately occurred at the end of the “*hole”, Nevertheless
it is possible, on balance, cautiously to predict a peak around
150 for Sc21 and a little lower for Sc22.

There is, of course, another possible approach to this
problem, When analysing Sc20 (Figs 1 and 3) we found two
components, one the resonant carry-over of the previous cycle
and the other triggered by the tidal trough. Perhaps we can
reverse the process and synthesize Sc2l. This step into the
unknown is attempted in Fig 5. Cycle 21A is the “resonant
projection™ of Sc20 assuming a decrement of 50 per cent as
found in Cycle 20A. Cycle 21B is the assumed result of the
tidal trough centred on 1976-2 using the same criteria as
seemed to apply to 20B.

In this case the timing is such that 21A lies entirely within
21B, there is negligible phase difference and no crossover.
Can it be that under these circumstances the two functions
reinforce ? The whole of this is very speculative and may be
grossly over simplified but it yields a similar answer to that
obtained by comparing Figs 4(b) and 4(c). If it is correct, Sc21
should be showing smoothed numbers between 15 and 25 by
the end of this year (though we shall not be sure of this until
June 1977). A smoothed number near to 50 should be reached
by about the end of 1977, and the peak of 150 or higher
should extend from late in 1980 for about two years.

It is clearly time to say “this product carries no guarantee™.
Nevertheless, the arguments seem to hang together so do not
scrap those 10 and 15m beams just yet. Also, if early warnings
that the conclusions of this article are even roughly correct
are required, try keeping a three-month running mean plot of
the provisional Zurich numbers. If nothing else, you will find
that you have a better feel for the trend of band conditions
and will sometimes see why the forecasts turned out to be
somewhat wide of the mark.
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APPENDIX

Some aspects of synchronization

In Fig 6 some of the relationships between the 33 sunspot
cycles and the 33 tidal cycles since 1610AD are presented.
While this must be regarded as a very small sample it seems
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Fig 6. Aspects of synchronization

to show two basic patterns of behaviour for the Sc:

(a) Some type of synchronism as in Sc—3 to Sc-+1 and
Sc9 to Sc20,

(b) “Hunting"”, ie oscillation about the mean between
maximum values in the 13-15-year range and minima
between 8 and 10 years. as in Sc—12 to Sc—4 and Sc2 to
Sc8.

There seems to be a close correlation between the trend of
the mean Sc period (Fig 6(a) ) and the curve in Fig 6(b) which
shows the mean period of the four tidal cycles immediately
preceding a given Sc, ie the immediate past behaviour of Tc
influences the present Sc periodicity. The two periods of
synchronism both start with a single “early’ St (Fig 6(d) ) at
a time when the mean Tc curve is falling and drops below a
value of around 11-2 years. However, the sequence Sc—3 to
Sc+1 differs from Sc9 to Sc20:

(a) In the first sequence synchronism ends abruptly
following the sharp drop in mean Tc period to 10-77 years.
Also, the phase delay between St and Tt (Fig 6(d)) is
constant at about a year.

(b) In the second sequence the mean Sc period remains
reasonably constant with an average of 11-45 while the
mean Tt period is falling from 11-2 to 11-0 and then moves
sharply down to around 10-3 as the Tc mean drops below
11-0 to 10-8 and increases to 10-95 years.

(c) At the same time the phase lag of St on Tt increases
up to St14,15 and then decreases until St19,20,

(d) The movement of the mean Tt period to 11-1 corre-
sponds with a period of about 12 years for Sc20.

There is a tentative suggestion in this data that there might
be “preferred values™ of stable Sc period of which we have
seen 10-3, 109 and 11-45 corresponding to mean Tc periods
of 10-9, 11-0 and 111 years respectively. Small shifts in the Tc
period seem to cause relatively large changes in the solar
period. The pairs of values satisfy the approximate empirical
equation Ps = 55 Pt — 496 ¢

The extreme individual values of solar and tidal periods,
ie ?l—lﬂ-s years and 14-11+6 years, also fit the equation quite
well,

It is clear that, whatever might be its physical basis, this
relationship has some odd consequences. Except when Ps =
Pt = 11-02 there must always be phase drift between the solar
and tidal cycles so that a particular mode of synchronism
cannot last long; as can be seen in Figs 6(a) and 6(d), the
typical duration is five cycles. It looks as though synchronism
may be a fragile and uncertain affair.

‘What about the times when the Sc seemed to be “hunting™?
Previous history has been seen to be important and tidal data
before Tc—12 is not available in [2] but it is clear that the
mean period was around 11-3 to 11-4 years. It is possible that
the mechanism underlying the sunspot cycle is incapable of
sustained oscillation under these circumstances, The above
equation would require a solar resonance with a period in the
region of 14 years and this would “beat” with the Tc period
every few cycles; which is precisely what seems to be happen-
ing between Sc— 12 and Sc—3. A possible contributing factor
is the fine structure of the Tc data. This is plotted in Fig 6(c)
and the marked cycle-to-cycle variations are brought out by
joining alternate points to show that there are, in fact, two
sub-sets of the data. Incidentally, note that there are no
repeats in nearly 400 years unless, coincidentally, Tc21 and
Tc22 are repeats of Tc—12 and Te—11.

During the initial period of *hunting”, the two sub-sets
diverge rapidly which might be a contributory cause. How-
ever, the synchronism during Sc—3 to Scl is established
when the mean drops below 11-2 years even though the cycle-
to-cycle fluctuations are large.

The other interesting feature of Fig 6(c) is the presence of
a “thread” of Tc periods (marked with circles) between 112
and 10-8 immediately preceding and throughout the present
period of synchronism but completely absent in the earlier
period. This may have meant that the synchronism from Sc—3
to Sc+1 was fragile and easily destroyed by the sudden drop
of mean Tc period from 11-0 to 10-77 years immediately prior
to Sc2. Possible contributions from conflicting Tt and Tp
demands were mentioned in the main text. At all events, loss
of sync clearly occurred and we can be thankful that we
escaped a similar fate at Scl7, presumably duc to the
smoother passage through the 10-8 minimum in the Tc mean.

To summarize, there is insufficient data to provide a com-
prehensive picture but synchronism is seen to occur if the
mean Te period lies between about 11-2 and 10-8 years and
the trend is reasonably gentle. We have no evidence of what
to expect when, as at present, the mean Tc period is rising
smoothly and passes through the 11-0 year value. On balance,
synchronism looks safe up to and including Sc22, ie to the
end of the century, solar periods being probably between 11-5
and 12:0 years with troughs at approximately 1976:5, 1988:2
and 1999-9. The mean Tc period for the four cycles prior to
Sc23 will be 11-27 which may be high enough to cause trouble.
Beyond that point the Tt data in [2] ceases,

The conditions for synchronism are important to the hf
radio user because, if the period from Sc4-Sc7 is typical, loss
of sync means exceptionally low peak sunspot numbers
when, on other considerations, numbers should be high. It is
a sobering thought that the era of hf radio seems inadvertent-
ly to have coincided with the only prolonged period of stable
sunspot cycles in four centuries and that synchronism may
well be at risk by 2010AD. O
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N Part 1 the various gates were introduced, and from them

the basic rs flip-flop was derived. Remember that the rs has
two inputs, a high (1) applied to s making Q high, and a high
applied to r making Q low, Q always being complementary
to Q. A flip-flop can be much more useful if the r and s
inputs are combined to form one trigger or clock input.
Input pulses will cause r and s action alternately (Fig 10).

Symbol Waveforms Truth table
cle|@

oF— S S EE

—C al1]0
= 11011

T [_\_ olol1

Fig 10. Top waveform C, lower @

From the truth-table it can be seen that every time the
clock input changes from 0 to 1 the Q and Q outputs exchange
condition. This is called complementing. The waveforms
illustrate this; notice the frequency has been halved. It is
important to note that it is the leading edge of the input
waveform which causes the output to change.

This simple flip-flop is not available as an ic package
although it may be made up from a dual NOR gate. It does
sometimes form part of more complex devices.

Development of integrated circuit technology lead to
many variations of the basic flip-flop. To some extent these
have been rationalized into the following types: D type,
edge-triggered J-K, master-slave J-K.

D type (Fig 11)
Symbol
Truth table
D o= olala
This table has been
—c ? ? & [galiberately simplitied
7 L

Fig 11.

The D input decides whether Q shall change to 1 ar the nexr
clock pulse; a 1 at D does not change the state of Q on its
own. For Q to change, D must be held high before the clock
pulse arrives and be maintained at that level for a specific
period at least as long as the clock pulse. After this explana-
tion it is possible to draw a truth table showing the whole
action (Fig 12). This is not the normally accepted diagram
for a D type but at this stage it is easier to understand. Pulses
are shown at C; D is shown in the two possible conditions, as
are the Q and Q states.

Truth table
clo|lel@
110|101

Fig1
o|o|O|1 g1
1l1]1(0
ol1]1|0©

® 14 Main Road, Hextable, Swanley, Kent.
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Part 2. Flip-flop types

-

However, the complexity of flip-flop packages is increasing
and will continue to do so in subsequent types, and because
of the increased usefulness of more complex devices the D
type is less used on its own but is often used as a part of a
more complex package.

Edge-triggered J-K (Fig 13)

Two new inputs, J and K, have been introduced and it is now
necessary to explain the conventional way of displaying a
truth table. The C input is not shown, only the effect on the
outputs after each clock pulse has arrived (Fig 14). Present
time is described as Tn, Tn+ | means after the next clock
pulse and so on. Q) state is always assumed to be comple-
mentary to Q.

Sy mbol Truth table (Jand K=1) |
u— [ ) — Tn |Tn+1 CI_]___[__I_
b JIk| a
olo| an of ]
— K O ol1] ©
: 1{o] 1 Fig 15.
Fig 13. 1)1 ] @n
Fig 14.

When both J and K are low no change takes place at Q or
Q even though a clock pulse arrives. If J is held high Q will go
high at the next clock pulse, whereas if K is held high Q will
become low at the next clock pulse. If both J and K are both
held high permanently Q and Q will exchange states at every
clock pulse. The change of state takes place at the leading
(rising) edge of the input waveform (Fig 15).

The positive-edge triggered flip-flop is generally restricted
in use to high speed circuits.

M-S-J-K flip-flop (Fig 16)

The name is derived from the internal circuit; this consists of
a pair of flip-flops, the master driving the slave, usually
exchanging function at each clock pulse.

The truth table is the same as that for the positive-edge
triggered J-K but the change of state takes place at the nega-
tive edge of the clock pulse. Although this difference may
seem of little consequence it has an important bearing on the
way a group of flip-flops will count, as we shall see later.

Symbol Truth table Waveforms
L Tn [Tn+1 (Jand K=1}
— s O f JIK| @ cl I l I l
c o|0]| @n
—K _ Qf— 110 1
% 11| &n
Fig 16.

On the symbol, inputs S and R have been restored. These
have overriding control of the output states, irrespective of
(Continued on p505)
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A transistorized slow-scan television monitor

by J. L. WOOD, G3YQC*

HIS sstv monitor is representative of the more sophistica-

ted designs, the performance of which compares favour-
ably with commercially-built equipment. The slow scan video
bandwidth is 900Hz, ie the highest video frequency is 900Hz,
consequently there are only 300Hz between this frequency
and the sync frequency of 1,200Hz. To improve on this inter-
ference situation a linear integrated circuit working as a
limiter is used in the input stage, Fig la. This ic has differential
outputs, and the output pulses will therefore have opposite
polarities, They are used to drive two monostable multi-
vibrators, the digital 1cs SN74121, which work as pulse-
counting detectors and give an output signal that has a fre-
quency range that is twice the range of the input signal. The

* 54 Elkington Road, Yelvertoll, Northampton NN6 7LU.

frequency range of the input signal is 1,200Hz to 2,300Hz,
and thus the output signal will have a range of 2,400Hz to
4,600Hz. The difference between 900Hz and sync (2 X
1,200Hz = 2,400Hz) is now considerably greater and a much
cleaner video signal is obtained.

The input ic limits, according to data, at an input signal of
100V, while in this circuit an input signal of about 50mV is
needed for full limiting. The output of the multivibrators
goes to a low-pass filter with a flat characteristic from zero
to about 900Hz, and the quality of the desired video signal
is closely associated with the design of this filter, All signals
up to about 900Hz should pass through the filter unafiected,
while all higher frequencies should be greatly attenuated.

The output signal from the filter, which should be about

LIMITER DEMODULATOR LOW-PASS FILTER
1 AN +10V
d v 100
22w
‘.
J; | &8 68 NG
A7 1
1k G 22a ' 900 3000H:
r"-l I-"-l 14914 |
S5TV i6Le
hput 100 a7n L1 L2 L3
'—|. 2 >5 l_ M0 119 1410 11
TAAISO 5 SNIMI21 1 p—5 snra121 1
" a 3 4 7 8.8 =
Jlo0n 1k LJ_I 470
by 11 4500
LU Igner
: = > e
"T . s-enT f'ﬂh 5-GHT 10% Tsao
w0ay
+10V 10k,
100K o +Z50V
TRI
BC109
BLANKING I[—OC“"
470n
[—-—Tn point 6 of LS
AGEC AMPLIFIER
2nzaa4
Fig 1(a). First part of three-part circuit diagram of sstv monitor
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SYNC SEPARATOR

HORIZONTAL OSCILLATCR

HORIZONTAL SWEEP AMPLIFIER

#* Voltage dependent resistor
Philips 2322-574-90002

=10V

TRIG
ADTE)

2

L4

= TRZD twindings

ADIGZ in series)y
4

_%.s

Noats

75V
b zener

10V

HORIZONTAL CENTERING

Fig 1(b). Second part of three-part circuit diagram of sstv monitor

400mV p-p, is fed to video stages TR1, TR2 and TR3. The
signal from TR3 intensity-modulates the cathode of the
monitor tube. From the emitter of TR2, the signal will be
connected to the active filter stages TR6 and TR7. Here all
signals between approximately 2kHz and 3kHz will be
greatly attenuated, ie noise and other interference will be
considerably decreased. The attenuation will be about 60dB
as shown in Fig 2.

VERTICAL OSCILLATOR

From the emitter of TR7 the signal goes back to agc ampli-
fiers TRS and TR4 and further to the video input stage TR1.
The level with respect to ground of the signal at TR7 emitter
should be 1-9V. With the preset control RV2 the voltage on
TRS base is set to 6:2V, and RV1 is adjusted so that the signal
on the emitter of TR4 will be at 1-7V for peak sync and 2-4V
for black. Maximum white will then be at 3-5 to 3-8V depend-
ing on the quality of the incoming signal. By proper adjust-

VERTICAL SWEEP AMPLIFIER
y 7 < +10V

10k

TR23 J
BRY33

From
TR22

Fig 1(c). Third part of three-part
circuit diagram of sstv monitor

NN
33
%?-sv
zener

TR28
4'?'% BC179

@ §2'2k
39k
47k
%101(
TR27
BC109
=470 s
';" IVERTICAL FREQ TR26
8cio9 1K
* Voltage dependent
resistor
Philips 2322-574-20002
BA145

1——0—10\'
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-60

T T
9(!.)0 2000 3000Hz

Fig 2. Frequencycharacteristics of active filter stages TR6-TR7

ment of the age amplifier the frequency setting of the ssb re-
ceiver is no longer so critical.

The signal is fed from TR8 to TR9 where it is integrated by
the 10k resistor and the 27nF capacitor. The pulse measured
at the collector of TR9 is set by RV3 toaround 5V p-p. On the
base of TR11 there will now be a positive-going square pulse
with a width of 3ms. This pulse is integrated in the next stage
and will appear as a sawtooth on the collector of TR12 from
where it is fed to the horizontal sweep stages.

Other features of this design involve the increasing of the
signal sensitivity and the decreasing of the sensitivity to
interference. Earlier, the method used was that the incoming
sync pulse triggered the sweep oscillators, but as the system
could not differentiate between a sync pulse and an inter-
ference pulse the oscillator was triggered by any pulse that
appeared. At strong interference levels this could result in
beam absence during long periods—it was consequently im-
possible to get the monitor to synchronize. At weak signal
levels the sync was not large enough and the sweeps did not
operate for that reason.

In this design, local horizontal and vertical oscillators
through which there will be a raster on the screen continuous-
ly, irrespective of wkether a signal is being received or not,
are used. Together with the action of the active filter stages
TR6 and TR7, the result is such that it is possible to receive
signals under rather strong interference conditions, and weak
signals under fading conditions.

The sawtooth from TR12 will consequently control the
frequency of the sawtooth oscillator TR13, the basic fre-
quency of which is adjusted to a somewhat lower frequency
by potentiometer RV4 on the front panel, this setting is not
critical but is necessary as the sweep frequencies from various
stations can difer.

From the emitter of TR13 the sawtooth is picked off
through potentiometer RV35 which controls the sweep ampli-
tude. To the same emitter is also connected transistor TR16
which centres the sweep on the screen, this setting is made by
potentiometer RV6. The sawtooth is amplified in TR17 and
TR18 and will drive the complementary stage TR19-TR20
which brings about a sawtooth sweep in the deflection coils.
To improve the linearity a small signal is fed back to TRI17.

From the base of TR11 the square pulse is fed to the verti-
cal sync stage TR21 and is integrated in that collector circuit.
On the collector of TR22 there will be a square pulse that
controls the local oscillator TR23. The function of thevertical
sweep stages is similar to that of the horizontal stages.

Between the emitters of the final amplifier stage and ground
there should be a sweep of 15V p-p for the horizontal stage
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and 13V p-p for the vertical stage. Between the emitters of
TR24 and TR2S there is a 47k resistor and a 20uF capaci-
tor for improving the linearity of the vertical sweep.

The capacitors on TR17 base and TR 18 collector serve to
decouple the vertical sweep which could be superimposed on
the horizontal sweep. The capacitor on TR28 collector de-
couples the horizontal sweep from the vertical sweep.
Transistor TR31 is a stage for blanking the beam during
vertical flyback.

Power supplies

The low-voltage power supplies are shown in Fig 3. It is
important that the <= 10V and — 10V supplies be stabilized in
order to maintain good linearity. The transformer used
should have a current rating of SA. The horizontal deflection
coil requires a current of about S00mA p-p and the vertical
coil about 300mA p-p.

The 250V supply for the eht generator uses conventional
circuitry and is not shown, The +108Y should be dropped
from the 250V supply using a suitable resistor and should be
stabilized if possible.

A line-output transformer suitable for the eht supply may
be obtained from a domestic tv set. The large overwind coil
is used and is wired up according to the circuit in Fig 4. The
eht diode should be mounted between two lin ceramic stand-
off insulators and covered to eliminate the possibility of
being touched accidentally. This eht is lethal and adequate
safety precautions should be taken.

4 x BYX30[300

220V
i 15V
5000==
B
4 x BYX30[300
110 BDY20 4iov
220v 3||S15v —o

5000

|-

Fig 3. Low-voltage supplies
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Fig 4. EHT generator
Component considerations

TAA350 may be replaced with a TAA3S0A, in this case the
pin numbers are all rotated clockwise by three pins.

The lowpass filter in Fig la uses Philips cores H20; an
equivalent is the Mullard LA 1302, A slightly lossy substitute
can be wound using LA cores; fill the formers with fine wire
and then tune them in circuit to 900Hz, 2kHz and 3kHz res-
pectively by removing turns and using an oscilloscope and
audio generator.

The 1-3V voltage-dependent resistors in the bases of TR14
and TR24 may be replaced by two silicon diodes in series
(BA100) or possibly with a 1-3V zener diode.

A suitable scan coil assembly and permanent magnets for
focussing may be obtained from an old tv set having a tube
neck of similar size to the 5FP7. The scan coils should have

Parts list

L1, L3 Philips H core type H-20 or Mullard LA1302, 400 turns of
34 swg enamelled copper wire.

L2 Philips H core type H-20 or Mullard LA1302, 550 turns 34

sSWQ.
L4 Horizontal deflection coil approximately 4-602.
LS Vertical deflection coil approximately 3802
D1 BY140, BY176 or BY182,

their windings series or parallel connected as necessary to
give the nearest resistance readings to those quoted in the
parts list,

Mechanical design

The electronic and high-voltage circuits can be housed in a
cabinet measuring 160mm wide by 240mm high by 300mm
deep. However, it may be preferable to build the power
supplies in a separate cabinet as trouble may be experienced
with the ac fields surrounding the transformers.

The monitor tube is clamped against the front panel by
fabricating a round clamp from a strip of 18swg aluminium, a
pinch-bolt should be used for tightening onto the tube, and
four lugs bent out at 90° to fix the clamp to the front panel.

The transistor stages may be mounted on two vector boards
measuring 130mm by 220mm, or by using printed circuit
boards. The input stages TR1 to TR12, TR21 and TR22 are
mounted on one board with the sweep stages on the other.
The boards are placed vertically on both sides of the monitor
tube and fixed to small distance-spacers. O

Learning about logic
(Continued from p501)

the clock and J and K conditions. Only a pulse is required at
S or R toset Q high or low. Sometimes the reset terminal (R)
is called Clear (CL). A separate truth table shows the S and
R action (Fig 17). Note S and R must be made low (0) to
change the output state, This is signified by a circle on the
leads. Similarly the clock input is designated negative-edge
triggered by the circle and arrowhead respectively.

Truth table
s|rR|a|o|

of1|1]e
1|ofo]1

Fig 17.

The M-5-J-K with set and clear is the most complex flip-
flop and has the greatest number of potential uses. The
reader may wonder at all this increasing complexity, but its
purpose will become apparent when groups of flip-flops are
used in various types of counter.

It is advisable to remember what the values 1 and 0
represent in terms of voltage. The blocks described here are
all positive logic; 1 is always positive with regard to ground.
The normal supply voltage (Vce) for 1cs is 5V, therefore 1
equals 5V or something approaching it; not less than about
3-5V. 0 equals zero volts, or a low voltage not exceeding
about 1V, Itis important to grasp that 0 does not mean open-
circuit. In fact most logic inputs take up a high (1) value if
left open. All inputs must be tied back to a definite logic level
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if not used; either to a previous output terminal etc, or to
ground (0) or Vec (1) as the circuit demands. Two examples
of this are shown in Fig 8.

Vee
A
l_l

—J SD—I ‘ I | |
c QOutputs

v—Kﬁ—]'lll

Input

Fig 18.

The M-S-J-K is required Lo act as a divider, the Q output
changing state at cach input trailing (negative-going) edge.
To allow this both J and K must be held permanently high.
Although for experimental lash-ups it would be permissible
to leave J and K open-circuit (and thus high), in a finalized
circuit stray pick-up of fast pulses could upset the operation.
Therefore J and K are strapped to Vce. The S and R inputs
are not required and to prevent possible spurious operation
they are also held permanently high. This is a goodexample of
how the most complex package is not necessarily fully
exploited in some applications, yet for the sake of standardiz-
ation similar 1cs are used in each stage.

We have now reached the point where several flip-flops
may be cascaded to form increasingly complex dividers or
counters. These will be the subject of Part 3. (M)
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A simple solid-
state 1'3GHz
converter and
tripler

by G. D. LEAN, G3WJG*

AL

HIS article describes a simple 1-3GHz converter and

tripler which can be constructed quickly and will convert
any station with 432MHz transmitting capabilities into the
next band up.

Although simple, the equipment is by no means poor, and
indeed the author is tempted to state that the pre-amplifier
described gives mnear state-of-the-art performance for
transistor amplifiers.

The converter
The converter is shown in the photograph and the circui
diagram is in Fig 1. The oscillator chain consists of TR1 as
a 70:-4MHz oscillator driving TR2 which frequency doubles
to 141MHz. TR3 trebles the frequency to 423MHz. All
these stages employ conventional lumped circuitry but the
final trebler to 1,268MHz employs TR4 in a stripline output
circuit. The mixer is a novel design suggested by GG HWR
which has been squeezed in order to fit on to the board size.
The local oscillator is injected into one port of the ring

and the power is divided equally between the diodes.
Similarly the signal entry on the fourth port is again divided
between the two diodes. The diodes are “Teed” together to
produce the i.f. signal across R13. C19 is used to remove the
oscillator and signal frequencies from the i.f. amplifier TRS.

The diodes D1 and D2 should ideally be low noise
Schottky barrier diodes, but small GEX66M type diodes
can be used if it is intended to use a pre-amplifier ahead of
the main converter. HP 5082-2800 diodes would be suitable
equivalents.

Construction
For some time the author has been fascinated by stripline
as a construction mode, particularly as a design once proved
can be copied relatively easily. However, a poor circuit
cannot readily be improved without making a new printed
board.

Ordinary glass-fibre double-sided pcb as used for this
circuit has been found to be ideal for stripline purposes at

1
250uW at 70.4 MH. 2.5mW at 141 MHz
R B I O g+12V
L ea 10pH
T oo
A1 [
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T

win
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Pt e i
422 MHz ¥
c14 TmW st
L0998 sssae L 0:819100 1.268GHz
TR3 - : TR o
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L X1_70e444 MHz
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Fig 1. 1'3GHz converter circuit
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Fig 2. Converter layout

this frequency. Detailed measurements on a sample of board
were first made to assess its usefulness for this purpose, and
experimental results for impedance and velocity factor agree
well with the published theoretical data [1]. In fact, a simple
analysis shows that this board at this frequency is far more
suited to stripline than the high K alumina board and
triplate that some manufacturers insist on using.

The errors caused by constructors acquiring a board which
has slightly different characteristics are quite small, as the
normal +yin thick board requires quite a wide track to
produce an impedance of 50Q and thus slight variations in
track width become very small percentages of the impedance.
Also the impedance changes roughly as the inverse square
root of the permativity and thus a 10 per cent change in
board characteristics results in only a 3 per cent change in
characteristic impedance. The dielectric constant of the
board used by the author was found to be 4-0.

The method used by the author to produce the board was
to photocopy the circuit layout shown in Fig 2 and to stick
this with sticky tape to a piece of double-sided board of the
right size. The component holes are drilled from the diagram
through the board. The diagram layout is removed and the
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holes de-burred. The circuit tracks are then drawn on the
underside of the board with a Dalo pen using the board
layout. The upper (component side) of the board is then
completely sprayed in cellulose (car paint) before etching.
After the etch is completed the holes in the component side
are countersunk using a drill to provide a small insulated
ring around each of the component wires when they are
soldered in.

The tinplate (or copper) screens should be soldered to the
copper side of the board first and then fit all the components.
It is important that transistors TR3 and TR4 should have
short leads (ie approximately 3mm) otherwise the collector
circuits will not tune to the required frequency.

Alignment

The alignment is fairly straightforward and consists of tuning
each of the stages in the oscillator chain for maximum power
on the frequency shown on the circuit diagram. The approxi-
mate power measured with a two-turn coupling coil at
various points after completion and alignment is also given
to assist in fault finding, or for reference if the constructor
has access to a thermistor power meter.

The author used a 200MHz counter to measure the oscil-
lator and doubler stages, and a crystal detector with two-
turn search coil to tune up the following stages. When tuning
TR4, first reverse D1, place a ImA meter between the
junction of D1 and D2 and earth, then tune Cl14 and CI8
for a maximum reading (approximately 150uA). Occasion-
ally 846MHz tends to bias the diodes and it is possible to
adjust C14 and C138 to give the maximum diode current from
846MHz in error. As a check, connect a 1,268MHz filter
to the converter input and tune Cl14 and C18 for maximum
1,268MHz (100xW). Reconnect D1 correctly, then finally
connect L7 to a receiver and tune L6 for maximum noise.
Tune in a strong signal at 1,297MHz and re-trim each stage
for best results.

The 70-444MHz crystal is required when a 28-30MHz i.f.
is used, but any i.f. within reason can be used provided L6
and L7 are wired to suit. L1 may require an extra turn if,
say, a 64MHz crystal is used to provide a 144-146MHz i.f.;
however, some loss of performance may result using a high
i.f. as the mixer ring relies on the fact that both the signal
and oscillator frequencies are within a few per cent of each
other.

The source resistor R14 for TRS5 should be chosen for the
best noise performance of the i.f. pre-amplifier stage, and
TRS should draw about SmA.

When fully aligned the converter has a noise figure of
12-17dB which is adequate when fed from a high gain pre-
amplifier. The author uses a four-section high-Q filter in
front of L5 to keep out the image response and reduce the
mixer noise when fed from a pre-amplifier. It is not essential
for a simple set-up.

The varactor tripler

This unit is built into a small Eddystone die-cast box
measuring 4}in by 2}in which is identical to that used to
house the converter. The layout is shown in Fig 4.

The circuit diagram is shown in Fig 3. L1, Cl and C2
form a matching network for the input frequency, and C3
L2 are series resonant to provide a low impedance path to
the diode. C4 with its connecting tab forms a second har-
monic shunt to provide the idler circuit. The third harmonic
of the input is selected by the two section filter. The coupling
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output

Fig 3. Varactor tripler circuit

to the filter is provided by the adjustable 6BA screw shown in
the layout drawing.

This circuit has been found to work well in practice and
two versions have been made to date, including a X6
multiplier to 2:6GHz [2].

Construction

The input matching components are bolted through the
base of the diecast box together with the earthing tag under
C4. Another earthing tag is screwed in a convenient position
for L1.

The varactor diode is mounted in a bar of aluminium
which forms a screen across the box. The diode is held
between a copper screw in the screen and the brass block
holding the 6BA filter coupling screw. As several different
case styles exist for suitable varactors, some slight modifica-
tion of the diode mounting assembly may have to be made if
the constructor has different diodes to that used by the
author. The diodes used in the author’s unit are BXY37D,
which have a small flat at one end and a screw thread at the
other. The copper plug screw in the screen is tapped 348
UNC to take the diode thread, which is the heat sink end,
and thermal grease should be used on the threads to aid the
heat conduction. This mount will also take BXY37E diodes
which are similar to the D variety except that there are no
threads on the diode pin. These untapped diodes are not
suitable for high power with this mounting arrangement
unless extra care is taken to ensure good thermal contact.
The maximum input to risk on an unthreaded diode is
about 2W.

The author’s tripler gives an output of 900mW for 2-:5W
input using the BXY37D tapped diode. Where more power
is available at 432MHz a BXY 36D could be used to give the
same or better efficiency. A word of warning: some high
power (20W) varactors which are available on the surplus
market will not work unless this power is available. Most
high power (high capacity) diodes are the same and it is far
better to go for the lower power, higher frequency diodes
when using low or indeterminate power.

Low power diodes give better efficiency and linearity at
low power but limit the output if too much input is put in
(unless the diode burns out in the process). Most amateurs
are over-optimistic about their output powers at these
frequencies and such optimism about the 432MHz output
may well lead to very bad results on 1-3GHz if the wrong
diode is used. Losses of 10-20dB by using a diode with high
capacitance are in no way uncommon. The constructor is
recommended to measure the power available at 432MHz
carefully before deciding on the diode and if this is not
accurate to err on the very low side.

The output filter is made from %in small bore copper
tubing, and the end capacity tuning screws are so positioned
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that they penetrate into the ends of the tube without touching
the sides when fully inserted.

Alignment

The alignment is best carried out with the aid of a spectrum
analyser. For those with access to this equipment no details
need be given, but a rough alignment can be achieved using
the following procedure:

Equipment needed 3W source of 432MHz
Diode detector
10dB attenuator capable of taking the
full output*
High Q break or good 1-3GHz filter
DC amplifier for diode detector
* A good attenuator of about 10dB is 20yd of UR43
coaxial cable.

Connect the tripler to the attenuator through a filter and
monitor the output on the diode detector and dc amplifier
(ideally a 500 10dB pad feeding a coaxial diode mount is
required to minimize mismatch effects).

Apply about 0:5W of 432MHz and tune the output filter
screws on the 1:3GHz tripler until some output is detected.
Increase the output to maximum by tuning the input match-
ing capacitors and the second harmonic rejection trimmer.
When these adjustments have produced the best output,
increase the coupling into the filter by screwing in the filter
coupling screw through the access hole in the side of the box.
Repeat the output filter tuning and input match tuning until
maximum output power is obtained. Always retune all the
trimmers and output filter after making a coupling adjust-
ment as any alteration in coupling will detune the output
filter and give an apparent loss of power before retuning.

2cm 2-5¢m

]‘”“*"—'1.
el L
U lU' N =)
o=l

Small access hole for
coupling screw adjust-
ment

5.0
cm
]
4.5
cm
{]iL
al I m [
At ] 'E
o] 1 2 3 4 inches

' - Haole tapped 3-48 UNC
e Diode position

— 14"dia brass rod insert with
flat filed ontop

Y 6B4A coupling screw with

lock-nut

¥’ gia ptfe plug drilied V4~
dia to take brass Insert
Enlarged part sectlon on 'A=A' 2 x actual size

Fig 4. Varactor tripler layout
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C1,2,3,4...0-8 to10p trimmer capacitor

Fig 5. Pre-amplifier circuit

Once the alignment with an input of 0-5W is completed,
the power can be raised slowly to ~3W input while retuning
slightly as the power is raised.

When the tripler is finally connected directly to the aerial
it is possible that it will not function properly because of the
different match presented to it, and it is most important that
the aerial presents good match or this will happen. The
author found that his 34-el Yagi had a return loss of only
8dB when first constructed, which pulled the tripler off tune.
However, rematching the aerial to better than 20dB return
loss (~ 1-2 vswr) cured the problem. However, there is a
slight help in the fact than any normal feeder system incor-
porating URG7 or uhf low loss coaxial cable will have a feeder
loss of more than 4dB, which in turn will improve the aerial
return loss by a further 8dB. Thus a poor aerial on a 50ft
feeder will have a return loss of 16dB. Users of good low
loss cable such as Andrews' FHJ4-50B will not “‘benefit”
from such a loss and the aerial match must, therefore, be
< 1-2 inits own right.

A high gain pre-amplifier

As most people have acclaimed the use of pre-amplifiers
ahead of almost any converter, it is not worth spending a lot
of money on good diodes when this is more advantageously
spent on an extra pre-amplifier transistor. Several designs
for BFR90 pre-amplifiers have appeared in Radio Com-
munication [3, 4] but another design using a surplus transistor
is given here for those who have acquired these devices.
Surplus 2GHz rf transistors are available from J. Birkett
for around £3 which give a performance well in excess of
anything that can be achieved from a BFR90 or 91. These
“surplus™ devices have a gain of over 8dB at 2:3GHz and
the gain achieved by the author at 1:3GHz was 16dB! The
noise factor is below 4dB.

However, this performance is not easily tamed and care
has to be taken to isolate the input and output and good
decoupling and screening is essential. The design shown is
still not unconditionally stable but behaves well when
terminated in 50 loads. However, the author has come
across BFR90 pre-amplifiers which are not unconditionally
stable so it is well worth the effort to achieve the extra §dB
gain and better noise figure with the surplus devices.

The single transistor is used in a stripline circuit which is
mounted in a small 34 by 14 by 1}in diecast box. The strip-
line circuit uses ordinary glass-fibre double-sided board
which is only etched on the top side (the underneath forms
the ground plane).

As the desired matching networks are high impedance
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Components list

CONVERTER

R1  3%kQ C1,C9, C13,C15 1,000pF

R2 18k C2,C4,C8,C16 001uF

R3 47k Cc3 33pF

R4 8200 cs 100pF

RS 47k Cé 8pF

R6 2:2kQ c7 22pF

R7T 220 ci0 0-8-10pF

RS 100402 cil 1-8pF

R9 1-5kQ ci2 3pF

Ri0 18Q Ci4 0-8-10pF

R11 27k c17 22pF

Ri2 1800 cis 0-8~10pF

R13 1k(2 ci9 15pF

R14 22002 AOT

R15 220 D1, D2 GEXB6M (or Schottky
barrier diodes; see

TR1 2N708 text)

TR2 2N9i8

TR3 BFY%0 x1 70-444MHz xtal

TR4 BFY90

TR5 2N3819

L1 6 turns tapped 1 turn from cold end
L2 4turns 22swg +%informer

L3 1% turns 18swg centre tapped +in diameter
g } Stripline ccts. See layout, Fig2

L6 18 turns 28swg +%in former
L7  3turns22swg wound over L6
L8  RFC3turns26swg s%In diameter

RFC1104H choke
PRE-AMPLIFIER
R1 1-5kQ c1 0-8-10pF
R2  3-9kQ adjust for

SmA lc. c2 0-8-10pF
R3 10k c3 0-8-10pF
TR1 Stripline shf tran-

sistor (J. Birkett) C4 0-8-10pF

cs 200pF chip disc

L1  Stripline0-9by 0-05

in Cé 200pF chip disc
L2  Stripline 12 by

0-02in Cc7 1,000pF feedthrough
VARACTOR TRIPLER
R1  22kQ c1 680pF
L1 2turns 18swg tapped

4 turn from cold

“in diameter c2 0-12pF
L2 1 turn 18swg +%in

diameter 0-12pF

c4 EBA screw

lines, these were carefully drawn using a Dalo pen and then
trimmed after etching. The bypass disc ceramics must be
flow-soldered on to the top side earth plane before any of the
other components are fitted because of the large amount of
heat necessary. The screen is soldered across the transistor
with a minimum cut-out so as to provide the best isolation
between the input and output circuitry.
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A 10-80m aerial
tuning unit
by R. N, HEDGES, DMA, AMBIM, G2HCV*

THE majority of amateurs today purchase factory-built
all-band transmitters, receivers or transceivers, and most
of them are excellent, but the urge to construct still lurks
within most amateurs. What better way to use this latent
force is there than to build the tuning unit usually necessary
to match the transmitter output and receiver input to the
aerial, especially since these devices are now becoming very
expensive indeed ?

The term “Z-match™ has tended to become regarded as
synonymous with the latter-day *“‘aerial tuning unit™, which
it is not. It is certainly not the most efficient type of its species,
butitis a form which is very convenient and easy to construct.
The piece of equipment to be described is a “Z-match”, It is
straightforward and incorporates an swr bridge, a switch to
connect the transceiver to the tuning unit, the dummy load or
straight through to another coaxial socket, all positions
utilizing the bridge. It uses components which are relatively
easy to obtain and solves the problem of finding that elusive
two gang 250pF variable capacitor; the coils are home-made,
Its limitation is that one must be content with what some
consider the modest 100W output usually available from
commercial transmitters. Those with higher aspirations and
big linear amplifiers must continue their search for that
wide-spaced 250/250pF variable!

The case measures 10in deep, 7}in wide and 5in high, and
is made from aluminium. The swr bridge is the standard
*“monimatch” described by Paul Harris, G3GFN, in the May
1964 issue of the RSGB Bulletin. Essentially it comprises a
16in length of standard 700 coaxial cable with a thin
enamelled pick-up wire inserted beneath the braiding. As the
500uA meter is used only as an indicator it need not be accu-
rate; one of the 15/600V units from the old army 19 set is
quite adequate and still very cheap.

The 500pF loading capacitor is a standard type used with

*“*Eastcliff,” Brookshill Drive, Harrow Weald, Harrow, Middlesex.
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valve receiver equipment and must be insulated from the case.
The tuning capacitor, usually shown in Z-match circuits as a
two-gang 250pF, consists in this version of two single short-
wave receiver type capacitors—those once made by Raymart,
Premier, Hammarlund, Cardwell, etc are all suitable—
bolted to a U-bracket and coupled together with a metal
coupler. Those used were 200pF (but the once popular 160pF
may well be large enough) and are adequate to tune all bands
10 to 40m. Only on 80m is 250pF necessary, and this increase
is obtained by switching a good quality 100pF fixed mica
capacitor (C4) in parallel with the tuning capacitor used for
the low-band tuned circuit—it is switched out for all bands
other than 80m.

The switch, which should be ceramic, is mounted on the
U-bracket immediately beneath the tuning capacitor. The
fixed capacitor should be large enough to pass the current
circulating, the chocolate size Dubilier, TCC, Hunt etc, used
abundantly in wartime equipment, being quite suitable. The
capacitor can be seen immediately under the right-hand
tuning capacitor in the photograph showing the interior,

The coils are wound with 18swg tinned-copper wire
according to the details given in the table. The formers used
for winding should be of slightly less diameter than required,

o
1
16 inches of 7001 coaxial cable 1 500p =
e ot e Ty 2 o i P -
Enamellea Tk
copper
wire Le c2 La
700 :-0;15;20? 33 édojao
dummy o
load c3
Cc4
T1oo=f Fig 1. The circuit of the aerial
; a tuning unit
* matched palr -_‘_ 1,0
10k A .
16 © 6 & ¢ 6 &
0:005== Voo _ P, ==
500pA } —1% ¢ o9 9 ¢ o
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Polystyrene, tibre-glass, ete, strip
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The interior of the unit

to allow for the wire springing out when winding tension is
released. Each coil is kept to shape by four strips of poly-
styrene or other suitable low-loss material, the original being
strips cut off discarded computer glass fibre pcBs. The coils
are threaded through the holes drilled in them—the inner

Coil data

54t, 2in dia, 36in long approximately.
L2 5t, 21in dia, 40in long approximately.
L3  11t, 2in dia, 70in long approximately.
L3 6t, 24 in dia, 48in long approximately.

coil first, and when correctly positioned the wire can be
cemented to the former strip with “Durofix”, etc.

The aerial input switch S1 is a side movement Yaxley, but
a standard rotary switch is obviously usable. The component
shown is a good-quality paxolin type and has given no
trouble but, in view of the amount of current flowing, a
ceramic switch is much to be preferred, The author was
fortunate in having a suitably sized 70Q carbon resistor for
use as a dummy load, but if a similar one cannot be found
(and he has no knowledge of any source) a suitable load can
be made by seriesor parallel 3W and or W carbonresistors. A
dissipation of about 25W is ample provided power is applied
only for short periods—as it should be in any case with
modern ssb transmitters.

Thanks are due to G2AOX for the coil design. For many
years he has used a standard post-war two-gang 500pF
variable for C2 and C3 in his Z-match. He has green fingers,
but it might be worth trying. a

BOOK REVIEWS

Hi-Fi Choice — Receivers by Angus McKenzie. Published
by Aquarius Books Ltd. Available from booksellers, price
£1.

Those who know Angus McKenzie only as G30SS may not be
aware that he has a high reputation as an audio engineer and
journalist, whose first book in this series, Hi-Fi Choice—Cassetle
Decks, enjoyed wide popularity, This new booklet sets out to
examine and compare some 80 or more tuner-amplifiers now on the
market in the £100-plus price range as a first stage to hi-fi (including
stereo) reception, but what is most important from the radio
amateur's point of view is that it breaks new ground in subjecting
each equipment to an "emc" (electromagnetic compatibility)
assessment based on its ability to defend itself against signals
generated close at hand in the 1:9 and 144MHz bands. As might be
expected, very few of the equipments tested acquitted themselves
well under such stress, and this publication will go a leng way in
alerting members of the general public to the possibility of radio
interference and why pressure should be exerted on manufacturers
to improve rejection.

Each receiver is given a comprehensive description of its speci-
fication and performance in a searching programme of technical
tests, There is a "best buy"” section and a chapter on “the ideal
receiver" in which some 47 technical features are tabulated on an
"A to F" scale for each of the receivers tested. While none are so
very inadequate as to receive an F for emc, only 18 merit an A rating
—in other words if your neighbour buys himself a new receiver
costing more than £100 you have only a 1-in-4 chance that you will
avoid interfering with it. Angus is to be congratulated on bringing
this problem out into the open and in showing whera the blame for
interference problems largely lles.

The book opens with a survey of the basic principles and methods
of modern radio reception including stereo coding and decoding,
and ranges through intermodulation and ergonomics while manag-
ing to steer a roughly middle course between oversimplification
and "blinding with science", although the hi-fi tyro might be in for
some hard reading. But the sections on emc and on "hi-fl equip-
ment and the law" demand no technical ability to understand,
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and should do much to arm the intending purchaser with the right
guestions to ask when he sallies out to make his purchase. If there
Is an error here it is that the book appears to take the technical
competence of the dealer for granted—too often, alas, he Is a
salesman who will sidestep a technical question and reply with an
all-embracing platitude.

A minor “crib” Is that the standard of English and of proof-
reading are allowed occasionally to slip, but from Aiwa to Yamaha
here is a readable and authoritative account of the current market
which should be on your bookshelf not only to show your irate
neighbour what "emc" really implies but also to browse through and
enlarge your own knowledge. Definitely an "A" for value at £1, but
don't lend It to your neighbour—you probably won't get "§§$§'

“Constructors’ Guides”’

A series entitled Constructors’ Guides has been launched by
Newnes-Butterworth, These are intended to provide back-
ground information for readers of electronics journals and
conventional text books, being sources of reference on
constructional techniques and prototype assembly.

The first three titles now available are: Electronic Dia-
grams, 112 pages; Printed Circuit Assembly, 96 pages; and
Electronic Components, 112 pages. Each book is 216 by
138mm, limp bound, and costs £1.80.

Electronics Diagrams Is aimed primarily at the newcomer and takes
the reader through the logical steps of building up circuit diagrams
from basic symbols to complex assemblies. Printed Circuil Assembly
deals with the production of printed circuit boards, dealing with
the practical aspects and showing the stages involved in translating
circuit diagrams into printed circuit layouts. Efectronic Components
Is Intended to be a guide to choosing and using such circuit ele-
ments as resistors, capacitors, inductors, semiconductors and
integrated circuits. The accent is on the practical aspects of circuit
assembly to enable the reader to acquire the skill involved in the
constructional work.

The books are copiously illustrated and the presentation is clear.
They will undoubtedly be of considerable value to constructors in
all fields, particularly those with limited experience. The volumes
are edited by M. A. Colwell and published by Newnes Technical
Books, Borough Green, Sevenoaks, Kent, TN15 8PH,
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—— OSCar NeWS —

AMSAT Phase 3

When AMSAT-Oscar Phase 3 becomes Oscar 8 the amateur
satellite programme will have entered a new stage. All the
spacecraft so far launched have been experimental but Phase
3 is being designed for operational use to provide the
amateur service with a long life and reliable means of
communication. With Oscar 8 in orbit, users will no longer
have a 5,000-mile limitation on range, for a whole hemi-
sphere will then be available. Any station in the northern
hemisphere will be able to communicate with any other in
that hemisphere for the greater part of a day in addition to
stations in the southern hemisphere during shorter periods.
The possibility of communication will always be there
irrespective of solar flares, the state of the sunspot cycle and
other phenomena that can disrupt communications below
30MHz.

SEFIEEIEIIIIE,
SERETERTEIIRS,

LIy

LLEFIEEETIESS,

Fig 1. Artist's impression of the Phase 3 satellite

The transponders on Oscar 6 and Oscar 7 increase the
range of a 2m or 70cm station up to 5,000 miles but only for
about 20min three or four times a day. With the Phase 3
spacecraft in orbit a whole hemisphere can communicate, and
round table contacts between stations in Europe, North
America and Asia could become routine. This could intro-
duce a new era in emergency communications and educa-
tional uses of the project.

The Phase 3 spacecraft will be launched into orbit in the

Spacecraft characteristics

Attitude control Spinning spacecraft (/~120rpm); attitude
system will be controlled by magnetic torquing near
perigee to adjust spin rate and axis orienta-
tion. Sun and earth sensors will be employed
Miscellaneous All onboard functions controlled by space-
craft microcomputer.
Final orbit Apogee (ha 71 = re (39,000km)
characteristics Perigee (hp) = 1:228 re (1460km)
Inclination (i) 101+5°
Weight 1201b

Configuration “Tri-Star" shape, each arm 0'6m long.
Primary experiment Two high-efficiency, high-power (50W)
communication transponders.

40W bol from body-mounted solar arrays
eclipse operation from nicad battery.

Small perigee kick motor will be utilized to
modify Delta orbit.

Power system

Propulsion system
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period 1977-8. It is hoped that it will contain two trans-
ponders, the first having an uplink on 145MHz and a down-
link on 435MHz. The second transponder will have a
435MHz uplink and a 145MHz downlink.

Whether the spacecraft will ultimately contain one or both
transponders will depend upon the time set for launch and
the ability of the spacecraft builders to prepare the equip-
ment within the time schedule. As with many amateur radio
projects, the whole future of the spacecraft building project
depends upon the skill and enthusiasm of a small number of
persons. Those involved in the Phase 3 project, in addition to
AMSAT-USA, are AUSTRALIS-WIA, AMSAT-Canada
and AMSAT-Deutschland. It is perhaps unfair to mention
names but Jan King, W3GEY, Karl Meinzer, DJ4ZC, and
Perry Klein, K3JTE, are individuals without whose whole-
hearted effort the project would probably fail.

Users of Oscar 6 and Oscar 7 will be well acquainted with
the problems of planning the passband so that equitable use
by the users of the various modes may be assured. It is
pleasing to note that in IARU Region 1 there is very con-
siderable conformity to the voluntary band plan so that users
of ew and ssb can operate without mutual problems. The same
type of discipline will be absolutely vital to operation through
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Fig 2. Expanded view of the satellite
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T=12hrs Apogee=7+1r=39000km

Fig 3. The planned
orbit of the Phase N
3 satellite

tg—ts = B5min Perigee=1-228r,=1460km

|=101"
the Phase 3 spacecralt. Any station operating on 145MHz
inthe northern hemisphere may suddenly be heard throughout
that area, and consider for a moment the number of stations

that may be operating on a frequency in the 144MHz band in
the different countries of Western Europe. Under present
conditions they are inaudible to each other but through the
Phase 3 transponder they can all be heard half a world away.
While the AMSAT organisations are building and testing
the spacecraft it is vitally necessary that the potential users
should through their national societies and the IARU agree a
band plan so that the maximum benefit can be obtained from
the most sophisticated spacecraft yet intended for the use of
the amateur service.

In the near future there will be further and more precise
information concerning the equipment that the Phase 3
spacecraft will carry and also an outline of the ground station
requirements for reception and transmission.

For a commercial organisation to design, build and launch
a similar spacecraft would require an investment of several
million dollars. While the Phase 3 project can be accomp-
lished for a fraction of this amount, the funds available to
AMSAT are limited and are already allocated to the full.
The most effective way of supporting Phase 3 is to support
AMSAT. Information can be obtained by sending an sae to
A. Bailey, G3WPO, 5 Erin Way, Burgess Hill, Sussex. [J

EQUIPMENT REVIEW

Datong Datest 1 tester

This instrument is a new type of automatic tester for tran-
sistors and integrated circuit operational amplifiers. With
this sophisticated yet pocket-size instrument it is possible to
test bipolar and field effect transistors and diodes both in and
out of circuit. Operational amplifier 1cs may be tested out of
circuit. The polarity of the device is not required to be known
before testing nor whether it is a bipolar or fet: the instru-
ment will provide this information. The test results are dis-
played instantly as one of a number of characteristic patterns
on an array of six light-emitting diodes. Where it is desired to
investigate the device further, a number of parameters can be
measured by connecting the Datest | to a multimeter. Among
the functions of the instrument are:

(a) go/no go and polarity test for transistors in-circuit;

(b) go/no go and identification test for transistors out-of
circuit ;

(c) go/no go test for operational amplifiers;

(d) go/no go test for diodes;

(e) to determine the pin connections of an unknown
transistor;

() bipolar current gain;

(g) bipolar leakage current;

(h) diode leakage test.

The Datest | is powered by an internal 9V PP3 battery. A
battery check function is incorporated in the instrument. The
weight including the battery is 200g and the case dimensions
are 120 by 64 by 40mm. The tester is supplied complete with a
“tweezer-probe™ and a “needle-probe™ for in-circuit testing.
The comprehensive instruction booklet provides clear infor-
mation concerning test procedures.
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While obviously designed primarily for service depart-
ments, R & D laboratories and production areas, this tester
would be a valuable addition to the workshop facilities of any
club or group. Advertisements in Radio Communication fre-
quently offer quantities of manufacturers surplus devices at
very reasonable prices, but invariably these devices carry no
type number and present a problem of identification. The use
of an ohmmeter for testing bipolar transistors often gives
ambiguous results. Using the Datest 1 a batch of unknown
transistors was evaluated at a speed governed mainly by the
time it took to insert each transistor into one of the six test
sockets.

The tester is attractively cased with clear markings and the
construction is of the high quality associated with other
products from this manufacturer. The price of the Datest |
(including VAT) with test probes is £52.92. Full information
can be obtained from Datong Electronics Ltd, 11 Moor Park
Avenue, Leeds LS6 4BT. Tel 0532 755579. O



—— technical
topics

——— Pat Hawker, G3VA

THE recent conference and exhibition at Brighton
“Communications 76" was the first in the series to be orga-
nized by the IEE and one result is that the convention book
(IEE Conference Publication No 130) contains no less than 87
papers covering many aspects of modern radio and line
communications. Most of these have little immediate rele-
vance to amateur radio (at least for those of us who have no
ambitions to become computer-controlled, data-transmitting,
satellite-based communicators) although a Canadian study
on a search and rescue satellite system is partly based on the
use of Oscar 6, However, several aspects of current profes-
sional thinking are of considerable interest and of practical
value and we start this month with a rundown on some of the
ideas and techniques noted in these papers.

““Communications 76"

The prospect of using delay-stabilized surface acoustic wave
oscillator (sawo) modules as a means of providing stable
oscillators with fundamentals up to 1 or 2GHz turns up in a
paper from the University of Edinburgh. This approach is
basically similar to previous items in 7T on delay-line oscil-
lators, and information has also previously been published
by Marconi. This new paper is concerned with both direct
and phase-locked sawo systems for mobile and hand-held
radio transceivers. Apart from the very high fundamental
frequency, the sawo also has the advantage that direct
frequency modulation is possible, Since the short-term
stability is good even with a direct sawo (ie one not phase-
locked to a lower frequency crystal reference) there would
seem a good prospect of using the simpler approach for non-
channelized amateur operation where long-term and ageing
drift is unimportant, so avoiding the spurii involved with
crystal multiplier chains, The sawo, it would seem, may at
long last provide us with the equivalent of a 1GHz crystal,
and since surface acoustic wave techniques are already being
developed as bandpass i.f. transformers for consumer
equipment, the cost should not be inherently high.

Plessey described their wide-aperture hf df system that
provides overall accuracies of 1-2° rms and down to 0-6° on
ground wave, based on their relatively small "Wul.lenweb.er"
type approach which they also use to provide multiple

28 equispaced
radiating elements

72 radial ground-

plane elements = —Elevated feed-point

Ground
#
Fig 1. A modified form of broad-band conical menopole

developed by Plessey and hung in a square formed by four
poles (side view)
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directional receiving beam aerials. The same firm is also using
elevated-feed monopoles (see ART) to provide a more com-
pact form of conical monopole broadband aerial for hf or
vhf: an swr of less than 25 is claimed over a 10:1 ratio (eg 9
to 90MHz): Fig 1.

Miniature active receiving aerials form an important
element of the Royal Navy's ICS3 system (made by Marconi-
Eddystone) since the small element does not pick up the
overwhelmingly-large signals from the many transmitters on
board a modern warship. Active log-loop aerials are used by
C & S Antennas to form low-profile receiving arrays (their
basic unidirectional loop element was described at the 1974
convention). Another aerial system used by the RN is to
isolate sections of a ship’s mast to provide broadband
systems as developed by the Admiralty SWE.

The vital importance of good dynamic range of hf and vhf
front-ends of receivers is now everywhere recognized. For
example, a paper from Racal (concerned with a computer-
controlled application of the RA1772 receiver) states:
“Professional users now recognize and accept the fact that
the level of intermodulation products is the single most
important parameter in the receiver specification”. The
RAI1772 uses four FETs in its switching-mode mixer. Up-
conversion in a balanced switching-mode mixer is used by
Marconi in the ICS3 system to provide an ultra linear hf
mixer. The new Plessey PTR1410 vhf military mobile units
(replacement of the long-established C42 radio) is described
as having “‘exceptional co-siting capability' with tuned rf
amplifiers using medium-power rf transistors with feedback
and running at 2W dissipation, and claimed to retain line-
arity in the presence of local signals providing receiver
inputs up to 2V, and here again a switching mode balanced
mixer is used with a very high level of local oscillator
injection (27dBm).

A system that could conceivably have repercussions on
144MHz amateur operation is the forthcoming introduction
of Post Office radio-paging just above 150MHz in London for
up to 100,000 subscribers. One must wonder whether the mini-
ature receivers will be knocked out in the presence of local
144MHz transmitters and it is hoped that this possibility has
been investigated. Otherwise we may see a rapid growth of
rpi (radio-paging interference) to add to bei, tvi, afi etc and
with the blame wrongly put on the amateur signals!

With so much emphasis on higher frequencies, it is interest-
ing to find that the new fire-ground communication system
(used operationally at the Moorgate tube disaster) is an hf
ssb 10W p.e.p. base stationand low-power pocket set working
on about 3IMHz (Plessey). The use of low hf allows the system
to work in many situations, such as basements and steel-
framed buildings, where vhf or uhf signals cannot reach.

VXO with capacitors

Many designs for variable crystal oscillators (vxos) have been
published, many using crystals with series inductance or
with both inductance and variable capacitance loading:
crystal “pulling” by capacitance alone is usually confined to
frequency trimming of calibrators and similar applications
where only limited pulling range is needed. However, in
Electronic Design 7, 29 March 1976, Frank W. Noble shows
that a useful degree of crystal pulling can be provided by
capacitance alone provided that certain design factors are
taken into account. For example, a 5 to TkHz shift with
7MHz AT-cut crystals is a useful figure for both hf and vhf
applications.
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Fig 2. A capacitive vxo thatis claimed to achieve upto SkHz
deviation with a standard 6MHz AT-cut HC-6 crystal using a
dual 140pF capacitor (eg Hammarlund MCD-140-D). Layout
should keep stray capacitances affecting crystal as low as
possible. Other types of dual-gate mosfet could be used

The article analyses in considerable detail this type of
crystal pulling which Frank Noble believes can provide
superior stability to other forms of vxo. He concedes that the
systems using inductors and active circuits to simulate
inductors can provide greater frequency shifts, but such
inductive component elements tend to be unstable and the
crystal operates where the slope of its reactance versus fre-
quency characteristic is relatively shallow.

The key to obtaining the widest useful pulling of a crystal
by varying the capacitive loading is to be found in designing
for the highest possible maximum/minimum capacitance
ratio, and in practice this requires the lowest possible mini-
mum capacitance. For an AT-cut 7MHz crystal this should
theoretically be of the order of only 3pF. However, even
with careful design such a low minimum is unlikely to be
readily achieved and 7pF is suggested as a more practical
target; even this figure is likely to require the use of dual
air-spaced variable capacitors as in Fig 2. With a Cmax/
Cmin ratio of 10 and a minimum of 7pF, the maximum
becomes 70pF, suggesting the use of a 2 by 140pF ganged
capacitor. This is capableof providing a theoretical frequency
pulling of about 7-:3kHz, although in practice 5kHz is a more
realistic figure.

The article also notes that generally to achieve optimum
conditions for frequency pulling, crystals should be used that
have plated areas larger than twice the diameter of standard
crystals: possibly some experimentation with some of the
large, older types of crystal might be worthwhile.

Slow-rate rity

One of the problems with amateur rtty, it has always seemed
to me, is that error rates rise very rapidly when conventional
systems are used at low signal-to-noise ratios. In effect, as is
well known, considerably stronger signals are needed for
good rtty operation than for cw or even ssb. The profes-
sionals have attempted to tackle this problem in several
ways; one notable example is the Foreign Office Piccolo
system that by integrating parallel transmission of tones over
a longer period than normal is capable of good copy from
signals virtually buried in noise, but demanding transmitter/
receiver stabilities of the order of 1 or 2Hz. Another approach
has been forward error correction, though in effect this is a
system that simply adds redundancy and parity checks to the
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signal rather than tackling the basic problem of achieving
good copy on weak signals.

At *Communications 76" another technique was described
by W. R, Lange of Rohde & Schwarz in the paper **Reliable
and frequency-economic communication on shortwave by
bit-rate reduction”. This system uses low-speed (12+5 baud)
rtty but with electronic speed converters to allow the use of
standard rtty equipment. With narrow-band filtering the
system can operate at signal-to-noise ratios of much the
same order as for the equivalent 20wpm cw, making it pos-
sible for the rtty man to work effectively on the sort of
signals that would provide a real challenge for cw. Further,
as implemented by Rohde & Schwarz, the system can be
switched to normal rate rtty operation when conditions
permit,

Another attractive feature for amateur operation is that at
the 12'5 baud rate the signal occupies a channel width of only
about 25Hz so that many more rtty stations could operate in
a given band without mutual interference, particularly when
means are provided of slightly shifting the transmitter
frequency to dodge any interference. While the paper does
not go into detailed circuitry it would appear from the out-
line in Fig 3 that the speed converter electronics is by no
means excessively complex and well within amateur capabili-
ties. The system needs good basic frequency stabilities but
not to the extent of the Piccolo system.

The frequency shift on transmission is - 10Hz, and for
reception a selective filter at an i.f, of 30kHz has a bandwidth
of L15Hz. A IMHz clock signal at both ends provides
synchronous working; shift registers are used as speed
converters. (In Fig 3, “J & D" means “Integrate & Dump”.
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Fig 3. The Rohde & Schwartz 125 baud (20 wpm) rity system
used with 50, 75 or 100 baud equipment and capable of provid-
ing good copy on weak but stable signals
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One aspect of the firm’s investigation of this system is that
in the laboratory, subject to Gaussian noise as simulated
interference, the system can provide copy on signals that a
manual cw operator cannot begin to copy. However, in field
conditions it isadmitted that cw improves its relative position
(though the paper considers the rtty system is still superior)
because of ‘‘the adaptability of a well-trained radio operator
in the presence of fading effects, the automatic text correction
because of the redundancy of the language and the high
selectivity of the human ear with narrowband interference”.
There is of course also the possibility for a cw operator to
decrease his speed well below the 20wpm rate of the 12-5 baud
rtiy system.

It would appear that the provision of optional 12-5 baud
facilities would offer real advantages for amateur rtty
operation, particularly when it is recognized that this still
provides a 20wpm communication facility, It should be
noted that the British amateur licence specifically limits rtty
operation to 45-5 or 50 bauds, but surely the Home Office
would be prepared to consider a change to these rules to
allow amateurs to experiment with what seems a very useful
rtty development?

Noise, diodes and LEDs
Steven Whitt, G8K DL, recently drew attention to a source of
noise that can easily affect vhf reception: the noise generated
by the various diode-like devices used in auxiliary circuits. In
his case a specific cause of noise was a voltage indicator
arrangement on a hand-portable 144MHz transceiver where
a zener diode plus series diodes and light emitting diode were
connected in series. This caused excessively high noise level
on receive, and although G8KDL did not trace the noise toa
particular one of these components, he readily cured the
problem by connecting a 5,000pF disc ceramic capacitor
(Fig 4) across the supply line with the leads as short as
possible. This completely eliminated all rf noise.

GSKDL has also recently built a noise bridge for adjusting
144MHz aerials, and has found that the types of transistor
often used as diodes for stabilization of af amplifiers in
low-cost Japanese pocket radios provide a very potent noise
output audible to well over 150MHz. When correctly biased
(9V with series pre-set resistor) the noise output is higher than
with the BZYS88 series of zener diodes or from a number of
other odd junk-box diodes that
were tried. Even without amplifi-
cation the stabilizer diodes pro-
vided S6 signals on 144MHz, and
on mf generated noise equivalent

+12V
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to the signals from local broadcast 1N4001
stations. 1N4001
==5000p
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Flg 4. Voltage indicator arrange~ tot00n
ment found by GBKDL to generate
f noise. Cure was to connect LED

5,000pF disc ceramic capacitor as
indicated

PAOKSB pll vio

Last month we reported comments from John Hoare,
G3PJI, on what he clearly felt to be the extremely useful, yet
so far undervalued at least in the UK, vhf pll vfo design by
Klaas Spaargaren, PAOKSB, and reproduced in the July 1975
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TT. Even before these comments appeared, two other
appreciative reports on this design had come my way: one
concerning its use on 144MHz, the other for 70MHz.

Geoff Suggate, G3NPI, provided a useful check list that he
hopes will encourage others to tackle this excellent design:

(1) Like G3PJI, he notes that the more readily available
SNT76660N can be substituted for the TBA120.

(2) He uses MPF 104 FETs as these provide sufficient output,
after having tried the 2N3819 without success.

(3) A 2N706 is used in the crystal oscillator.

(4) The three oscillators should be carefully trimmed to
frequency.

(5) He was unable to make the first of the two crystal over-
tone oscillator circuits work satisfactorily and the alterna-
tive circuit (Fig 7 of July 1975) was adopted.

(6) The use of the buffer circuit given in Fig 8 on page 540
was found to be essential.

He uses the pll system to convert a Pye Cambridge receiver
for continuous tuning with the pll vfo output on 54MHz and
with a Pye transmitter using 8MHz crystals. Not least of its
attractions, he stresses, is that the entire pll vfo can be built
for little more than the cost of two crystals!

This design was originally described in Electron in March
1974 and a more recent article by PAOKSB (Electron, No 12,
December 1975) describes a phase-lock-loop system suitable
for use with hf receivers having a 9MHz i.f. This has a 5 to
5-5MHz vfo, a 500kHz spectrum generator and again uses
the TBA120 (SN76660N) as a phase detector but is neces-
sarily a little more complex than the vhf unit since it in-
corporates diode bandswitching.

Mobile research at Bath

An account of the mobile communication research being
carried out at the University of Bath under Professor William
Gosling (National Electronics Review, January/February
1976) throws some interesting light on a number of tech-
niques which promise to improve mobile working (although
rather surprisingly nothing is said of circular polarization
which I suspect will come to play an increasingly important
role in this field).

Work on the double-sideband diminished carrier (dsbdc)
system (7T December 1972) is continuing, particularly as a
means of reducing error rates in digital data and also for
hand-portables where the saving in power consumption is
seen as important, But a lot of research is also going on in
mobile ssb, and the team believes that the feasibility of ssb
for commercial two-way systems ‘“‘can no longer be dis-
missed”. For instance it is reported that “‘successful field
trials have been conducted of an ssb quasi-synchronous
system which demonstrate that ssb, although in channels
only 6:25kHz wide, can tolerate substantially greater fre-
quency offsets and Doppler shifts than either a.m. or fm
quasi-synchronous systems in 12:5kHz channels. This is a
matter of great practical significance, but in order that ssb
can be used effectively it is also necessary to demonstrate that
effective ssb transmitters can be constructed, of good power
efficiency and not likely to cause excessive spectral pollution;
that ssb receivers of adequate frequency stability can be made
at economic cost, and that the severe problem of impulsive
noise in narrow-band receivers can be effectively met.

“Single-sideband transmitter research has concentrated on
transmitters using high-level modulation which thus avoids
the need for linear amplifiers. In this way spurious emission,
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always a difficult problem with ssb transmitters, can be
reduced to a low level. It is commonplace to require a.m.
transmitters to produce spurii 70dB down at the centre of
the adjacent channel and this can now be met by ssb trans-
mitters developed at Bath despite a halving of the channel
width. Efficiency, defined as ratio of total rf output power to
dc input power, can be comparable with that of an a.m.
transmitter. If, on the other hand, efficiency is defined as the
ratio of sideband power to input power, the new ssb trans-
mitters are very much more efficient than the a.m. equip-
ments that they would replace.

“With regard to ssb receivers, a new automatic frequency
control system has been developed which is based upon the
introduction of inaudible distortion into the transmitted
audio signal. This is subsequently detected in the receiver and
used to correct any frequency drift or Doppler shift which
may have occurred. The system is capable of compensating
frequency errors of up to several hundred hertz in the re-
ceiver and thus, together with modern highly stable crystals
and the use of synthesizers, overcomes the frequency stability
problem.

“With regard to impulsive noise reduction, a very exten-
sive study has been carried out of the practical advantages to
be gained from the use of neise blanking and noise clipping
of varied degrees of sophistication, This study, based upon
digital simulation, is the first exhaustive theoretical treatment
of these methods of noise reduction and shows that they can
lead in the most favourable circumstances only to a modest
reduction of receiver impulsive noise. Attention, therefore, is
now being concentrated on so-called ‘smear de-smear’
systems, which involve a suitable process of the modulating
signal through dispersive networks before transmission and
inverse processing in the receiver. In this way the original
signal is restored in the receiver but the inverse dispersive
networks can produce a substantial reduction in the peak
value of impulsive noise.”

This supplies several clues to novel techniques which could
be useful to amateurs: for instance, high-level ssb modulation
to avoid the need for lincar amplifiers and the new ideas
for noise suppression.

Square-wave timer
The 555 integrated circuit timer has been widely used by
amateurs; but when forming an astable multivibrator it
normally produces a pulse-type output having only a brief
duty-cycle. This means that the digital output consists of a
series of short sharp pulses, and additional pulse-shaping
stages will be needed if a true square-wave output is needed;
for example, in keyers and similar applications.

In Electronics (13 May 1976) Frank N. Cicchiello describes
a 555 timer circuit that automatically produces a 50 per cent
duty cycle (1:1 mark-space ratio) towithin 4 | per cent. This
circuit is shown in Fig 5 together with the timing component
values for frequencies of approximately 0-1, 1, 5 and 50kHz,
Fine control of frequency can be achieved by making R2
variable. R1 should be at least 10 times the value of R2.
Circuit operation is governed by the formulas: tl = 12 =
0693 (Rl x Cl)and T = tl + t2 = 1-386 (R1 x Cl). Itis
claimed that for values of supply voltage from 5 to 15V the
output frequency should not vary from the values indicated
by more than about one per cent and that the output is free
of all switching transients.

The secret of this modified arrangement is that the time
constants for both charge and discharge are set by the same
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Fig 5. A 555 ic timer that provides 50 per cent duty cycle (square
wave) output. Time constants for both charge and discharge
are set by R1 and C1

pair of components (R1 and C1) and the usual 555 discharge
pin 7 is not connected.

Synchronous cw systems

The use of a synchronous cw system in which the start and
finish of each symbol is accurately anticipated by the
receiver has been described in The Milliwatt (and subse-
quently in QST)by Raymond Petit, W7GHM, as perhaps the
ultimate in micropower systems; I referred briefly to the
system in 77 June 1975,

This work has led Chris Railton, G3YQV, to look into
various possibilities of using such systems in connection with
standard ssb transmitters and receivers. However, instead of
Al keying he notes that, for a given error rate, it is theo-
retically possible to work down to even lower s-n ratios by
using F1 or, better still, differential phase shift keying which
he suggests should have a 6dB advantage over Al.

At the time he wrote (I must apologize that this was a
little while ago) he had already built a keyer clocked by a
1MHz crystal and using a cmos 14-stage divider to get down
to 12:207Hz; as well as a modulator capable of producing
Al, F1 and dpsk, and an Al detector using incoherent
correlation. Tests over a short rf link seem to indicate that
the theoretical results are being achieved and he was hoping
to extend the system to provide automatic synchronization
and then to modify the detector to cope with dpsk. But he
warns that, like Piccolo, receiver/transmitter frequency
stabilities of the order of 1Hz are going to be needed, calling
for crystal control on hf and probably a Droitwich-locked
system on vhf. He would be interested to get in touch with
anyone already experimenting in this fascinating field or who
would be interested in doing so (Symphony, Elm Park Road,
Pinner, Middlx HAS5 3LE).

Digital frequency doubler

The use of tt] digital integrated circuits to provide frequency
dividers is well known and widely used by amateurs in the
construction of crystal calibrators, synthesizers and the like.
But one seldom sees any circuits for frequency doubling. An
exception is one by Gerald Vano in Electronic Design, 7, 29
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Fig 6. Digital frequency doubler using hex-inverter ic. It can
operate between 1Hz and 100kHz. G1 to G6 hex inverter (eg
MC840P), D1, D2 1N914, C to have reactive capacitance of
1,000(2 at input frequency derived from formula Xe¢ = 1,000,000/
(2+fC) where f is in hertz, C in 1F and 7 about 3-14

March 1976. This system, Fig 6, requires a square-wave
input, is stated to be limited to frequencies under about
100kHz, and provides an approximately symmetrical
square-wave output,

It requires the use of six inverter gates such as those in
various hex-inverter devices (eg MC840P), a couple of
IN914-type diodes and a single fixed capacitor selected to
provide a reactance of 1,000Q at the input frequency. Where
almost perfect symmetry is required the fixed capacitor may
be padded with a series or parallel resistor.

The input signal is split into two components, phase-
shifted by 90° (inverter gates G1 and G2 and capacitor Cl).
The four output gates are cross-coupled by D1 and D2.

It is claimed that this arrangement is very stable and that
several such doubler stages can be cascaded if required.

More on car regulators

The item from John King, G4CFJ, on interference-free
electronic car regulators (T7 March 1976, Fig 7) has
prompted Dick Halls, G3EIW, to add some further sugges-
tions. He writes: ““I had been thinking of pointing out that
with a series diode in the line side and an electronic regulator
fed from the battery, most generator car charging circuits
could almost equal the results obtained from the average
alternator, However, G4CFJ's circuit needs only one small
change to achieve this result. If TR2 is fed from the battery
via the ignition switch, the charge will start at much lower
engine revolutions than when fed from the armature. Most
alternators have a wound field fed from the battery which
enables them to generate at low revs, A diode across the
field may be a wise precaution to avoid possible damage to
TR2.”

Low-noise power MOSFETSs

From time to time I have referred to the use of power fet
devices, either as rf power amplifiers for transmission or for
providing high dynamic range in receiver rf amplifiers or
switching mode mixers. Recently Ed Oxner of Siliconix has
drawn my attention to some interesting new devices just being
introduced by his firm. One of these is the VMP4 “Mos-
power” device which appears to be especially suitable for
medium power vhf amplifiers operating in Class A, B, C or
D. This enhancement mode device is not only capable of
providing over 10W rf output for 0-4W input at 144MHz, but
is also exceptionally promising as a linear small-signal
receiver amplifier with a noise figure of 2:3dB measured at
146MHz. A lower-price device in a TOS package may appear
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before very long. Current price and availability in the UK
are not known.

Typically, when operated from a 26V supply, the VMP4
may have a drain current of the order of 1-6A, and Siliconix
claim that the device is immune to thermal runaway,
secondary breakdown and can withstand any swr presented
by a load; it is also rated at a minimum of 10dB gain at
200MHz.

Also in this series is the VMP-1 Mospower device for
switching and amplification, for such applications as a relay
driver with cmos logic or lamp driver with ttl, or two devices
forming a transformerless audio amplifier.

Noise suppression with non-linear filters

Richard J. Harris, G30TK, draws attention to an unusual
technique that appears to have considerable promise as a
means of eliminating impulsive noise spikes from signals, by
operating as a form of “‘rate of change™ limiter as mentioned
before in TTand ART. A special low-pass non-linear filter has
been introduced for such applications by the American firm
Non-Linear Filters (UK agent Lyons Instruments Ltd of
Hoddesdon, Herts), and its operation is fully described in
Bulletin IPI-1. However, G3OTK has outlined some ways in
which he believes that such a filter could be fashioned using
standard integrated circuits: Fig 7. He writes:

“From reading the data sheet, [ surmise that the method of
operation is by using what is normally considered a nuisance
in amplifiers, namely, ‘slew rate limiting’. The filter faithfully
reproduces the input waveform, without phase shift, pro-
vided that it is changing its amplitude with respect to time
less than some critical rate (determined by the value of
current sources charging capacitors). If this critical rate is
exceeded by the input waveform, the filter is incapable of
following it and its output will rise or fall linearly with time
until the input waveform has slowed down sufficiently for it
to catch up. Because this filter uses slew rate limiting, there is
a direct relationship between the amplitude of the highest
frequency sine wave that can be passed without distortion
and its frequency, since the larger the amplitude and/or the
higher the frequency the greater becomes the maximum rate
of change.

“The manufacturers of this form of filter claim great things
for the approach, particularly its ability to suppress impulsive
noise (since it cannot slew its output fast enough to follow
spikes) and they mention various applications such as filtering
the audio output of communication receivers and reducing
the effiects of scratches on gramophone records (noise due to

Non-linear filter Buffer
CA3080
IFT
AM detector - —0
! } AF
(] I + output
n
it
RA RB

CA Buffer
Smoothing
£ 100ms T

Fig 7. G30OTK's suggested non-linear filter used as a rate-of-
change a.m. noise limiter

RADIO COMMUNICATION  July 1976



+12v

CA308B0

inputo—l
1V peak

Fig 8. Voltage-tuned form of non-linear filter

scratches appears largely in the form of spikes and can thus be
substantially reduced with this technique without reducing
the audio bandwidth).

“The firm also manufactures a voltage-controlled version
and, although the data sheet does not indicate the circuit
techniques used, I have devised a simple circuit which will do
this (Fig 8). This is based on the RCA operational transcon-
ductanceamplifier type CA3080which hasa current drive out-
put (rather than a voltage drive output typical of conventional
operational amplifiers) the maximum value of which is set by
an externally derived bias current. The bias current can be
varied over a range of five to one by means of the 5kQ
potentiometer and, with the capacitor value indicated,
corresponds to a filter cut-off frequency from 1 to 5kHz for a
1V peak sine-wave signal.

“To be effective as a noise limiter, the amplitude of the
input signal must be kept under control since the cut-off
frequency is a function of amplitude. This could possibly be
achieved in the filtering of the audio output of a com-
munication receiver, say, by placing the filter before the
volume control and letting the age hold the signal constant.
Alternatively, some audio output could be rectified and
smoothed and used to adjust the bias current of the filter in
such a way that any variation in the cut-off frequency of the
filter due to amplitude changes are cancelled. Fig 8 shows
how this could be achieved to make an a.m. noise limiter/
audio filter. Assuming 100 per cent modulation, the audio
component peak value and the dc component due to the
carrier are in a direct 1:2 relationship and the latter can be
used (after smoothing with Ra and Cs) to set the cut-off
frequency of the filter, in conjunction with Ry and Cu.” This
subject is also covered in Electronies 1 April 1976, pp 82-83.

Mobile safety

Last year (TT April 1975) Ian Mant, G8AV], drew attention
to the danger of the beryllia contained in some silicon planar
transistors. At “Communications 76", M. Arrowsmith of
Pye added to this warning by writing: “Beryllia has a unique
combination in that it is a good insulator but also a first-
class conductor of heat. It is a hard, clean material which is
normally perfectly safe to handle. However, beryllia dust is
highly toxic and can prove fatal. Dust or chippings can be
formed by accident or even deliberately by someone not
aware of the danger. So where is one to find beryllia? How
can it be recognized? An experienced engineer is likely to
know that beryllia can be found in rf power transistors. On
the other hand, exposed beryllia in the form of, say,
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washers is indistinguishable from ceramic. It is therefore
important that all items containing this material be clearly
identified in an equipment manual.”

This seems a clear indication that beryllia may be found
not only in some transistors but also, for example, in the form
of washers used in the mounting of power transistors on a
chassis or to heat sinks. It is well worth remembering this
warning when dismantling or modifying solid-state equip-
ment stemming from the professional market.

A check-list of safety factors for mobile radio designers
also appears in this paper, as follows:

(1) Fixings on dashboard-mounted equipment should not
be likely to break away under impact.

(2) No sharp edges.

(3) Recessed controls behind an impact-absorbing panel.

(4) Fire resistant grades of glass-fibre boards for printed
circuits.

(5) No exposed beryllia.

(6) No components operated beyond their ratings.

(7) Adequate installation instructions with special advice
to users with electronic fuel-injection systems or anti-skid
devices.

Inrespect of item (7), M. Arrowsmith notes that there have
been instances where rf from a mobile transmitter has
resulted in the malfunctioning of electronic fuel-injection
and anti-skid braking systems on trucks plus other less
serious occurrences. In such cases, he points out, it is difficult
to categorize either the transmitter or the electronic systems
as intrinsically unsafe, though together they may form a
potentially lethal combination,

Feedpoint impedance

Carl C. Drumeller, W5JJ, very rightly takes me to task for
letting slip through in a recent TT a statement that clearly
confused “‘radiation resistance” with *‘feedpoint resistance"
or more correctly “feedpoint impedance” (in excuse, it did
not affect the idea under discussion). As he points out:
radiation resistance is the convenient fiction to describe the
loss of power to space; it is determined by the configuration
of the radiating device and by its environment. Feedpoint
impedance is quite another matter. A half-wave antenna at a
certain height above ground may have a feedpoint impedance
of 738 at its centre. But that same antenna, with nothing done
to affect its interface with space, can be delta fed from 6002
open-wire feeders with a perfect match.

“There is no reason,” he adds, ““to confuse the two, yet
often no distinction is made. It is no wonder that so many
amateurs have such a hazy, even fuzzy, concept of antennas,
feedlines, the junction between those two, and the effect of
impedance mismatch at that junction upon the sending and
impedance of the transmission line.”

My apologies for adding to the fuzziness and I have
humbly written out “‘radiation resistance is not feedpoint
impedance” one hundred times, I feel almost as bad as 1 did
at seeing that confounded 1971 April Fool joke of Radio-
REF (the “*NASA™ audio filter for male and female voices)
solemnly turn up once again in the June 1976 issue of Ham
Radio! Luckily it was ascribed to NASA and not to 7T or
Radie-REF.

Feedback

If you are building Bob Heaton’s transistorized OZ7BO
keyer (May TT) you have probably already spotted that the
RLAI1 relay contact is shown open when it should be closed.
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The Interference

Survey

by J. W. SWINNERTON, G2YS
Chairman, Interference Committee

Origins

About five years ago two members of the RSGB Interference
Committee, Tan Jackson, G3OHX, and Andrew Holloway,
G3VUQ, paid a number of visits to local groups to talk on
tvi matters, and they discovered that not only did the
incidence of interference and attitudes towards it differ
greatly from what was widely believed, but also that the per-
sistence of such attitudes could be detrimental to the hobby.
Comments such as *‘I never get any tvi because 1 don’t
operate during tv hours™ or *I haven’t tried any cures for
tvi, so I just stay off”” were all too frequent, and suggested
that band occupancy was being reduced to a point at which
the very retention of certain bands could be in danger.

It became apparent also that the figures given in the
annual Home Office statistics for interference—while accu-
rate to the base on which they were formulated—did not give
the full story, because there could be many more cases where
Post Office investigators were not called in : the amateur went
off the air, the complainant refused an investigation, and so
on. Yet the *“official”” figures were those to which equipment
manufacturers referred when they wanted to show that the
problem was a negligible one, no precautionary steps were
called for, and the problem could be neatly “*swept under the
carpet”. In this attitude they were—make no mistake—
abetted by the inertia of amateurs themselves—we were our
own worst enemies.

Clearly an investigation was called for, and it had to be
valid both statistically and sociologically. So over a period of
a year a questionnaire was devised, revised, tossed around
and tested on *‘guinea pig” volunteers at club meetings.
Again the sample results were assessed for validity; words
altered here, meanings clarified there, until finally the survey
in its published form (Radio Communication May 1975) was
evolved.

Exhaustive—or exhausting?

No one claimed that the survey was anything but a compro-
mise, with reasonable conciseness at some sacrifice of validity.
While not entirely lacking in expertise, the Interference
Committee was perhaps long on statisticians and short on
sociologists. Many questions went unasked, not because the
committee did not think of them, but because they would
have extended the survey to a point where many members
would either not have attempted it or their enthusiasm and
interest would have waned long before the end, so leading to
minimal or distorted returns. The compromise had to be such
as to induce as many members as possible to complete and
return the form. A return of 1,221 forms (at members’ own
expense) was just sufficient to give a result which could be
related reasonably to the amateur “population™.

Readers may have wondered why the results have taken so
long to publish. In the first place, it was decided to allow a full
measure of time for returns to come in, and in fact they were
still coming in four months after publication. Second, there
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Fig 1. What the survey showed

were over 30,000 separate entries to be checked and cross-
checked. Certain questions were framed so that they checked
the validity of others—this is a usual sociological technique
—and apparent inconsistencies had to be studied and
evaluated. All this takes time, and the final reckoning has to
be “synoplic”—this enormous task was undertaken by Ian
Jackson, and the results are a tribute to his energetic pursuit
of knowledge in the service of his fellow-amateurs.

A matter of form

As a nation we are perhaps becoming “‘form-happy”, so it is
not surprising that some answers showed evidence of con-
fusion. At the same time there appeared an overwhelming
desire to be helpful, and many found it well-nigh impossible
to confine themselves to pure statistics. It seemed that blank
spaces just had to be filled: to write “‘cure not completely
successful” was apparently more satisfying than putting “0”,
but it did involve that much more time to sort out a true ans-
wer. Those who wanted to ‘“‘spread themselves” were given
Section 5, but not everyone cared to use it. One enquiry was,
“Why no space for callsign 7" Those who wished to preserve
their anonymity were given the opportunity to do so—the
enquirer answered his own question by signing his own name
and callsign in Section 5.

All Section 5 comments were welcomed, and were closely
studied whether complimentary or critical, but it is empha-
sized that the survey was primarily statistical: anyone who
would like to write to the committee at length is welcome to
do so. It does seem, however, that the opportunity was
missed to enquire about “tvi in reverse” from line time-base
radiation; this is a wider problem than was believed at the
time. Perhaps it is appropriate here to draw members’
attention to the “no interference” clause on the back of the
television receiving licence, which has yet to be tested, but
could with advantage be pointed out to the owner of an
offending receiver. Who wants to take it from there?

The comments gave a revealing insight into members’
attitudes, and were often not without humour. But they also
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betokened a negative attitude that must change if we are to
overcome the interference problem. Those who fail to grapple
with their breakthrough cases are doing a disservice to them-
selves and to their fellow-amateurs: by staying off the air they
are inviting other interests to take over our bands by default.
Here are some typical comments:

“The PO engineers suggested the fitting of several filters of
which I would have to pay the cost, As a result I have gone
volumarily QRT.” This appears to be an incorrect assump-
tion; why was the Society’s assistance not sought?

‘‘Station operation is ar times and in a manner convenient|
acceptable to the party suffering interference.” Perhaps the
amateur likes to be dominated ?

*“Relationship already strained for other reasons; have cut
operation severely 1o prevent upsers.” Intimidation by a bully ?

“Messrs said their equipment could not be at fault, so
with owner’s permission fitted chokes and capacitors in Is and
pu leads—instant eure.”” We hope the details were “leaked”
back to the manufacturer!

L. colour tv which the manufacturer admits to but is not
prepared to do anything about.”’ Again no reference to the
Society—how can we *“‘educate™ the manufacturers without
evidence?

“My experience is that the cure is never complete. Audio
systems are impossible to correct if transistor types."” Secure
in his knowledge, or in the lack of it?

“One always feels that someone is suffering in silence.” And
the tv manufacturer is laughing all the way to the bank.

“My only trouble was witl a very objectionable neighbour,
now happily removed.” We had our moments!

The findings

It is impossible to encompass the full report into the pages of
this journal, but some tables are given which illustrate some
of the results evolved. Members and organizations wishing
to study the full report can obtain copies at 60p each on
application to the general manager at Society headquarters.

The return of 1,221 forms represents just under 10 per cent
of licensed RSGB membership, or about 57 per cent of all
UK licensees, and provides a cross-section from which
reasonably valid inferences can be drawn relative to the
whole amateur “population”.

From Table 1 it can be seen that 10 per cent are “severely
worried” about causing interference. If this leads the group
to curtail or abandon operation then band occupancy could
be curtailed by some 2,000 over all bands. The implications
for vhi/uhf bands could be serious, since other interests are
casting envious eyes upon them, and a lack of activity by 500
Class B licensees alone would leave “‘wide open spaces™.

Band problems (Table 2) reveal that 1-8MHz is least
troublesome, whereas 3-5MHz is beset with problems, as is
144MHz. The widespread use of fm on 144MHz does not
avoid difficulty for 31 per cent of Class B licensees on this,
their most popular band. The 70MHz band is relatively
unpopular with “B to A” licence graduates, probably because
they are busy exploring the newfound delights of the high
and lower frequency bands, and wish to avoid interfering
with fm broadcasting.

Amateurs living in a “wired tv" area represented about
10 per cent of the total, but their interference problems were
not significantly different from their “‘receiving off-air”
fellows. If they did “leak™ into a wired system the results
could be devastating, but usually one cure cured all,

Post Office investigators were involved in about 30 per
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Table 1. Concern over interference problems:
percentage of all licensees

Answers to All Holders of Holders of Holders of

Question 3 licensees Ilitlass A |ll:last B Class A/B
Not worried 25-96 2461 328 21-83
Slightly worried 36°45 3788 32:0 35-92
Moderately worried 2575 2678 212 27-46
Severely worried 10:07 10:25 92 1056

Table 2. Restriction of operation by bands:
percentage of all licensees

Interference Interference
Band ki to feared t proved
(MHz) (%) (%)

18 505 2-27
35 19-67 752
7 13-29 515
14 21-22 917
21 23-59 13:08
28 19:98 10-81
70 721 546
144 15-15 319
432 3+36 197

Table 3. Incidence of interference by types

Percentage VI BCI AF1
with no Percent- Cases Percent- Cases Percent- Cases
interference age with per age with per age with per
1i

of any kind none i none i none
All
licensees 876 17-36 265 5561 0-86 3283 1-24
Class A 76 1604 272 5524 088 3293 124
Class B 140 240 23 636 068 B8 106
Class A[B 64 1338 283 4366 104 254 162

cent of cases of tvi, and this fact is important relative to the
figures published in Technical Topics in the September 1975
issue of Radio Commmunication. If the PO deals with an
average of 1,044 cases yearly it appears that some 2,436 more
are never reported to the PO. Of the 3,480 cases each year, the
amateur himself cures 1,600. Assuming that the PO cure all
cases referred to them, then some 836 cases (24 per cent)
remain uncured each year. Since only nine per cent of tvi
cases were cured by modifications to the amateur station, it
would seem that set manufacturers have a lot to answer for.
The average amateur has an 83 per cent chance of having tvi
problems, but a 50-50 chance of curing them by fitting an
external filter. So why do not the manufacturers incorporare
the filter and at a stroke reduce the man-hours of PO work
and the threat to good-neighbourly relations involved ?

As for radio interference, it is found that the PO was
involved in only 14 per cent of cases. The actual number of
cases was therefore nearer to 721 than the PO figure of 101
per year, with 418 uncured. Only 5:1 per cent of bei was cured
by station modification. Cures at the receiver were effective
in only 46 per cent of cases, probably because so many
listeners use spurious-response-prone a.m. portables.

The audio scene

From correspondence addressed to the committee, it is
evident that afi is becoming an increasing problem. While
audio equipment is unlicensed and therefore unprotected,
there is nevertheless a degree of PO involvement reported.
This may be because engineers are already visiting complain-
ants to clear tvi/rfi cases, but it also suggests a commendable
willingness on the part of the engineers to be helpful. Since
audio-only equipment is by definition not a receiver, blame
for pick-up rests squarely on the lack of protective devices
incorporated in the design. Only four per cent of all cases

(Continued on p 524)
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22nd International
VHF Convention

Almost 1,000 people from all parts of the UK, and from
France, Germany, Holland, Italy, Japan and the USA,
attended the 22nd International VHF Convention, which
this year was held for the first time at Brunel University,
Uxbridge, on 8/9 May. The facilities at the new venue were
first class and confirmed that the event had outgrown its
previous venue. The additional space for formal and in-
formal activities, the excellent catering arrangements, and,
for the over 100 visitors who stayed overnight, the accom-
modation, were greatly appreciated by all who attended.

Opening addresses

The convention was opened by Dr E. J. Allaway, G3FKM,
RSGB President, who spoke on the role of the Society in
promoting the general advancement of amateur radio. He
pointed out some of the Society's achievements in recent
years, particularly those resulting from its relationship with
the licensing authority, such as Class B licences, extended
microwave allocation, and permission to establish and use
repeaters. A continual dialogue is maintained with the Home
Office and the Society is appreciative of the rapport which
results from this.

Research into microwave propagation was being led by the
RSGB, and the beacon network was part of an international
project conceived by the Society, The Society’s publishing
activities were in the forefront of the field in range and
quality, amply illustrated by the considerable demand for
the Society’s books overseas as well as in the UK.

Dr Allaway concluded his opening address by referring to
the 1979 World Administrative Radio Conference. He
warned that bad behaviour by a minority on the air might
well contribute to the loss of amateur frequency allocations
to other services at the conference.

This reference served as an introduction to the next
speaker, Mr R. F. Stevens, G2BVN, the Society’s Telecom-
munications Liaison Officer, who outlined the work the
Society was doing in preparation for WARC. A major brief
was being prepared for the UK representation at the con-
ference to justify the present amateur frequency allocations
and prepare a case for greater allocations in future. Efforts
were being made to reach agreement with other users of the
frequency spectrum so that the UK delegation could present
a composite plan at the conference.

He pointed out that the RSGB would have no vote at
WARC: the delegations would consist of representatives of
the 148 countries who were members of the Internpational
Telecommunication Union, each of which would have one
vote irrespective of its size or standing in the world. The duty
of the Society was to impress upon our own country’s dele-
gation and, through the International Amateur Radio Union,
the delegations of other countries, the value of the amateur
radio service. This was particularly important in those
countries which did not look favourably upon the service.
The IARU represented all but some 3,000 of the world’s
radio amateurs, including those who are not members of
national societies, and G2BVN concluded by saying that
whatever the outcome of the conference, it could not be said

522

2,

Delving among the trade stands

that the amateur radio service had not done its homework in
preparing its case for the deliberations which will take place
there.

The Saturday lectures

With the end of the opening addresses, the three lecture
streams got under way. The scope and variety of lectures (14
sessions in two days) meant that there was something for
cveryone; the only problem for those with a wide interest
was that it was not possible to be in three places at the same
time.

One thing the GB3SN group does not lack is enthusiasm
for its project, and this came over strongly in the first lecture
in Stream A. Particularly interesting was the amount of
thought devoted to the psychology of operating, and the way
that the knowledge gained had been built into the repeater.
This sometimes gave GB3SN the appearance of almost
human behaviour and judgement, justifying the nickname
*Susan” given to the repeater. The audience was given a
wealth of information on the operation of the Hampshire
repeater, and the point was made that not only did the
device provide a means for amateurs to contact each other,
but it was also a vehicle for technical research and the study
of the psychology of operating,.

Peter Blair, G3LTF, gave an informed and fascinating
talk on the technique and technicalities of moonbounce
operation, Theintriguingaspect of this modeto G3LTFis that
the path is just, and only just, possible using equipment that
amateurs can reasonably be expected to obtain or construct.
He demonstrated the calculations necessary to ascertain
whether a given system was capable of being success-
fully used in eme cxperiments, showing that the problems in-
crease with the reduction of frequency. He discussed the
various problems of background noise, libration fading,
Faraday fading and Doppler shift, and gave his views on the
various aerial systems used. As a final tip G3LTF suggested a
method ot checking whether a receiving system was really
good enough for serious moonbounce work: incredible as it
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may seem, a good system will **sec™ the star Cygnus some
1-5dB above noise.

While these lectures were taking place in Stream A,
Stream B was devoted to Oscar, with Pat Gowen, G3IOR,
and Brian Bower, G3COJ, each giving a lecture on various
aspects of this fascinating means of communicating over vast
distances.

Stream C was devoted to the microwave bands with lec-
tures on 1'3GHz ssb by C. W. Suckling, G3WDG, and
K. 8. Hutchinson, G4ALN; and getting going on 10GHz by
G. D. Lean, G3WIJG, and P. M. Tunbridge, GEDEK.

The trade exhibition

Once again the convention was well supported by traders,
who took advantage of the increased floor area to display
their wares to the best advantage. Despite the attraction of
the lecture programme, the trade area was the focal point for
most of the visitors, who crowded into it throughout the
Saturday.

Some 25 firms were present, among them nearly all the
well-known names in the amateur market. The list of these
is too long to detail here but, being leaders in the field, most
are to be found in the advertising pages of Radio Communica-
rion. Inevitably, Japanese equipment was much in evidence,
but it was pleasing to note that more British firms are manu-
facturing products in the over 30MHz range.

The RSGB bookstall had a queue for much of the day, as
visitors made their purchases from the comprehensive range
of RSGB and other publications on sale. The best-seller was,
of course, the just-published third edition of the RSGB
VHF[UHF Manual which had been long awaited by those
whose interest lies in that part of the spectrum; the demand
was so great that further supplies had to be delivered on the
Sunday morning.

Dining and dancing

Well over 200 people rounded off the first day of the con-
vention at the dinner and dance held in the evening. This was
greatly enjoyed for its most excellent meal and the ample
space available for dancing—or just for rag-chewing, once
again demonstrating the advantages of the new venue.

The guest of honour was Dr J. A. Saxton, CBE, an
Honorary Member and Past-President (twice) of the Society,
while among the distinguished guests were Lord and Lady
Wallace of Coslany, Mr C. E. Godsmark of the Home Office
and Mr L. E. Howes, G3AYA, editor of Practical Wireless.

Dr Saxton, proposing the toast “The RSGB"”, congratu-
lated those responsible for organizing this most successful
convention. He stressed a need for a strong RSGB. Demands
for the allocation of frequencies had to be justified, and
although individuals use the amateur bands, they cannot
represent themselves at international level, This would only
be done by the Society and the IARU. In this connection he
praised the work of the Society's Telecommunications
Liaison Officer, G2BVN, who is also secretary of IARU
Region 1.

Responding to the toast, the President of the RSGB,
Dr E. J. Allaway, G3FKM, confessed (to good-natured cries
of “shame”) that he had not yet operated on vhf but hoped
to remedy that some day. He spoke of his recent visit to the
USA when he had the honour of attending the IARU con-
ference in Miami when all three IARU regions had met to
prepare a concerted policy for WARC 79. He had noted the
surprising lack of interest in vhf in the Americas, with the
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exception of the USA, and the phenomenal growth of the
Citizen's Band with its attendant danger of the media con-
fusing its users with radio amateurs. He concluded by re-
minding his audience that it was up to amateurs themselves,
by radiating clean signals and conversation, to give them-
selves the best possible chance of retaining and extending
their frequency allocations after 1979,

The formalities of the dinner concluded with the presenta-
tion of the following awards and trophies by the President:
the John Rouse Memorial Trophy to G8DLZ for his excel-
lent 144 to 1,296MHz low-level mixer; the Surrey Trophy to
the March & District RAS, winners of the 1975 VHF NFD;
the Mitchell Milling Trophy to the Bognor University team
GW3UCB, winners of the 144MHz Open Contest; the VHF
Manager's Trophy to the Golden Valley Contest Group,
winners of the 1975 70MHz Open Contest; and the J. Fraser
Shepherd Prize to G3WIG for the technical excellence and
boldness of approach of his experimental 10GHz trans-
mitter.

Finally, before the dancing commenced, the draw for the
lucky menu number took place with prizes for both ladies
and gentlemen.

The Sunday lectures

The convention continued on the Sunday with three lecture
streams. In Stream A, Angus McKenzie, G30SS, discussed
audio distortion in transmitters and receivers. As a pro-
fessional audio engineer, G30SS is well qualified to talk on
this subject, and with the help of tape recordings he gave a
fascinating lecture. His experiments to show the improved
readability of signals in noise with proper clipping and
limiting were most impressive, and he demonstrated that it
was possible to copy speech solidly up to 4dB below the
noise level. He described some of the elementary design
faults in imported commercial equipment, and the effects of
these in terms of the hash and spurii transmitted by certain
144MHz “*black-boxes”.

This was followed by an open forum with members of the
VHF Committee and VHF Contests Committee dealing with
various subjects raised from the floor. There was lively dis-
cussion and no shortage of questions. Contests questions
ranged over a wide field from mixed *“dx" and “‘local” con-
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tests on 144MHz to scoring methods and selection of dates.
Several questions to the VHF Committee dealt with the way
that WARC was likely to affect the vhf/uhf spectrum,

Stream B again dealt with Oscar, with lectures by David
Wallard and Martin Sweeting, G3YJO, followed by a general
discussion on Oscars.

Microwaves was again the subject of Stream C, and in-
cluded lectures on microwave Yagis by Mike Walters,
G3JVL, and on microwave dishes by Dain Evans, G3RPE.

Finale
So the convention ended, and all agreed that in the history of
VHF Conventions the 22nd had been the best yet.

The Society would like to thank all those who worked so
hard to make the event such an outstanding success. O

UK REPEATER STATUS

(Compiled by RSGB HQ)

Calisign QTHL QTH Chan* Notes
GBIPI AMTIF  Barkway RE
GBIBC YLISA Myndd Machen  R6
GBIMH Malvern Hills. RT
GBILO ZL50E Crystal Palace R? Operational
GBISN ZL75B  Fourmarks RS
GBIPO AMTIJ  Martlesham R3
GBINA ZN13A  Bamsley R3
GB3ICS YPOIE  Blackhill RE Lk d- Aug/Sep 767
GBIHH ZNGIA  Buxton R4 Operational
GBILT ZLoeD  Luton RBI0  Licensed—operation unknown
GBINB AMIBA Bacton RT Licencerefused by HO
g::::‘ AMBIA  Cambridge RB14 Opcrational (434-951/p)
Birmingham RS

GBING  YK56B  StAustell ag [ Opontional
g:g?: ?:::::“ :1 Awailing complete proposal
GES:IF it N Irefand RS Proposal Just recelved
ga;mt AL;:IED g‘;:f:‘:’ :I Awalting licencefrom HO
GBIWW  XL30A  Carmel R? Li d—ap
GB3IMP YNG4A  Moel-y-Pare Ré Operational
GBaLl Liverpool RB6 UHF Phase2(awaiting proposal)
GB3ER Danbury RB10  Licensed—operation July 767
GBacC| Corby RB2 Operational
GB2SD YK3SA  Portland RE14
GB3IH AMIEC  Ipswich RB& u " "
GB3IHR ZL29F Busheay RB14 |
GBINS Zu5eC  Banstead RB1O )
GBIBD Bediord B4 Operational
GBIPH Partsmouth RB2 Li il
GBIWS AMT4C  Sudbury RB& Operational
GBIBR Brighton RBS Licensed—operation Aug/Sep787
GBaLY Cheshunt RB2 Licensed—operalion 26 Juna 76 2
GBace Birmingham RB14 UHF Phase 1 (awailing licence)
GBIHU ZL29H Hull RB10 Liconsed—operation unknown
GB3aCH XK27C  ECornwall RB2 UHF Phase 2 (awailing proposal)
GBIMR YN6OC  Manchester RB4 Oparationnl
GBILW ZL40E CentralLondon  RB6 Licensed—operation unknown
GBaLL ¥YNS2D  Llanddulas RB4 Operational
GB3ISH NW Kent RB4 UHF Phase 1 (awaiting llcence)
GBaTwW Tyne and Waar RS Awaillng complete proposal
GBIEK AL4SF  Margate RB2 u
GB3ME Rughby RBS&
GB3GL Glasgow RB14
GBIED Edinburgh RB14
GB3BN Bracknell RB4
GB3Bs YL48A  Bristol RB10 UHF Phase 2 (awaiting proposal)
GBIFC Fylde Coast RB2
GB3IPF Pendle Forest RBS
GB3NH ZIMBEA  Northampton RB14
GBaIST ¥NBOE  Stokeon Trent  RE2 Oporational
GB3KL Kings Lynn RB4

BaN Norwich RB2 UHF Phase 2 (awaiting proposal)
GBaYL Yarmouth RB14
GBIMW Bushey 23cm Awaiting proposal
GBILE Leicester RB10  UHF Phase2(proposal received)
GBIHP Aylesbury B2
GBIWY Queensbury RB10 » UHF PhaseZ2(awaiting proposal)
GBIBK E lisley RB6
GB3CR YNTSA  Mold RBG6 UHF Phase2(proposal recelved)

* R== VHF repeaters; RB= UHF repeaters
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The Interference Survey

(continved from p521)
were cured by modification to the amateur station, and this
was most likely to involve re-positioning of the aerial to
reduce strong local field strength. In 33 per cent of cases it
was necessary to modify the audio equipment internally;
18 per cent externally. Thirty-three per cent of respondents
reported **No afi’”, but with the replacement of old valve-type
audio installations by transistorized music centres the
problem will increase unless manufacturers raise their
immunity standards.

“Funnies” .

Some members encountered problems outside the expected
limits, and the range may well not be exhaustive. Here is a
selection:

“One residence is affected—it has a damp-proofing con-
sisting of an alloy foil under the plaster. The owner also
suffers QRM from Gas and Electricity Board mobiles.”

“Operation caused an electric clock to speed up.”

“RF pick-up into a transistorized central heating pro-
gramme controller caused the heating valve to malfunction”,

“A case of deaf-aid interference (NH model); only cure is
to switch off while person walks by".

And a possible case of ttvvii?:

“*Many people round here look at two stations at once™

(sic).

To sum up

From the returns it is possible to formulate a picture of
“Mr Average Amateur”. If he experiences any interference
problems at all, he suffers about three cases of tvi (his own
tv and two others?) a case of bei and two of afi.* He is not
entirely convinced (as he should be) that interference can be
cured, and he is too prone to fears (often unfounded) that
limit his operation. Many of his cases are not reported to the
PO, so that the Home Office statistics understate the problem
to a considerable degree. This is fortunate for the compla-
cency of the manufacturers, who continue to deny that any
problem exists. With the growth of private radio services
(including amateur) the problem can be expected to increase,
and Mr Average Amateur can expect the situation toget
worse before it gets better, unless he faces up to it squarely
by (a) using his equipment; (b) facing up to interference
problems, technical and social; (¢) keeping in touch with the
Society and seeking its help in difficult cases.

It is accepted that the statistical analysis of the survey has
not been pursued to its possible limits, but the committee
did not wish it to become a purely academic exercise, and any
social statistician who wishes to delve further into the data is
at liberty to do so if he undertakes to acquaint the Society
with his findings. The full data and comments run to 138
pages and Ian Jackson has devoted much time and energy to
produce the results outlined above. Members of the Inter-
ference Committee are thanked for their many hours’ study of
the returns, individually and collectively. And of course with-
out the help of those 1,221 members the committee would
have had nothing to study.

Perhaps the final word goes to a member who wrote: 1
think interference should be regarded not so much as a
nuisance as a challenge to cure it.”” And so say all of us! [J

*However, these are unlikely to be the result of defects in his own station.
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microwaves
Dain Evans, G3RPE *

Microwave round table

The sixth microwave round table will be held on Sunday 18
July at the IBA Engineering Headquarters, Crawley Court,
five miles NW of Winchester, about half-a-mile off the A272
road to Stockbridge. Those attending these events generally
arrive between 10 and 11am, and sandwiches and coffee are
available.

There have been a large number of requests for another
session on 10GHz, and it is therefore proposed to ask the
question “Where next on 10GHz"” during the morning dis-
cussion period and hopefully to come up with some stimu-
lating answers. During the afternoon, a session for the
testing of visitors’ equipment is planned. There will be plenty
of time for that all-important activity, chatting, and if past
meetings are a reliable guide there will be a good selection of
“junk’ to be redistributed.

The G3JVL loop-Yagi

One of the more significant advances on the lower micro-
wave bands in recent years has been the development of
high-gain Yagi aerials which are much easier to use than
dishes of equivalent gain. An example of a successful design
is the G3JVL aerial, the design of which was first given in
Microwaves (January 1975) and included in the third edition
of the RSGB VHF/UHF Manual, p8.49. Judging from numer-
ous letters received from many countries, this seems to be
another of those special designs—like the K6AXN converter,
for example—which have acted as the spur to developments
on an international scale.

G3JVL has continued to develop this aerial and in his
lecture at the recent VHF Convention made the following
points:

(a) An additional director identical to the others can be fitted
mid-way between elements numbered 6 and 7 in the figures.
This means that the number of elements spaced at 1:78in is
increased from two to four. The effect of this change is to
increase the gain of the aerial by about 0-5dB and slightly to
improve the quality of the match.

(b) During the original design work, it was found empirically
that improved results were obtained if the height of the
radiator strip was made less than its width by about %in.
More recent work shows that this effect is associated with the
length of the balun rather than with the radiator itself. Now
that this is understood, G3JVL recommends the improved
mounting of this element shown in Fig 1. In setting up the
aerial, the length of the balun is adjusted for maximum gain
or best match, and the radiator and the outer of the coaxial
cable are then soldered to the bolt.

(c) As a result of much work with GEDIC, G3JVL suggests
that the optimum stacking distance between two or four of
these aerials is 33, that is 27in at 1,296MHz, Two aerials can
be stacked either above or alongside one another: four are
conveniently mounted at the corners of a square. The
mounting supports interfere less if they are at right-angles to

* 4 Upper Sales, Chaulden, Hemel Hempstead, Herts,
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Fig 1. Modified radiator element for the G3JVL loop-Yagi aerial

the plane of polarization so that the supports for a four-
element system, for example, are best in the form of an H
rather than a square. Suitable coaxial combiners are des-
cribed in Microwaves (December 1974, p857) and the VHF/
UHF Manual, p8.49. Stripline versions are given in Micro-
waves (December 1975).
(d) The diameter of the boom does not appear to be particu-
larly critical. Indeed, at least one person seems to have been
successful with material of square section. This perhaps
could be expected because the geometry of this aerial tends to
separate elements from the boom. What does appear to be
critical is the thickness of the strip used to form the elements.
This can be reduced from the design value (or the scaled
value) without effect, but increasing its thickness results in a
significant deterioration in performance. The reason for this
characteristic is not yet known.

Readers will be pleased to hear that the development of
these aerials continues.

A London 10GHz beacon

The proposed 10GHz beacon for the London area, GB3LBH
(London Borough of Havering), is progressing well. GAALN
reports that the building and testing of the hardware is
virtually complete, and if there is no undue delay in finalizing
the licensing arrangements the beacon could well be on the
air in August. It consists of a 150mW Gunn oscillator on
10,100MHz feeding a 10dB aerial of nominally omnidirec-
tional characteristics. It will be sited in Romford 70m asl on
top of a council building. The take-off is clear north to the
Epping Ridge, south to the North Downs and west right up
the Thames Valley. Eastwards, the first land mass beyond the
horizon is Holland and Belgium, and it is perfectly possible
that the beacon will be heard in those countries when
conditions are good for super-refraction. A most interesting
prospect.

The same group is currently considering the possibility of
converting this beacon into a repeater, initially cross-band
from 432MHz and later in-band at 10GHz.
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4-2-70
Martin Dann, G3NHE *

Expeditions

The Martlet Contest Group, G4DZO, will be active on
144MHz and 70MHz from the Western Isles of Scotland
during the week commencing Sunday 25 July, and they hope
to operate from the Isle of Arran in the 144MHz QRP
Contest on 25 July. They would be pleased to hear from any-
one with suggestions for islands to visit on their trip, and
would welcome sked requests. Suggestions and requests
should be sent to Dave Harmer, G4AOL, 10 Paddock
Gardens, Wannock, Nr Eastbourne.

The RAF Sealand club, GW3ITZ, intends to operate three
stations during VHF Field Day from Carleton Fell, near
Burrow Head in south-west Scotland. They will be active on
144, 432 and 1,296 MHz.

From 20 July to 1 August inclusive, Gregg Gilman,
G3SCP, will be QRV on 144MHz ssbjcw from Luxembourg
at almost any time of the day or night. However, the specific
frequency and listening times when G3SCP/LX/P will be
certain to be on are: Saturday 24 July, 1800gmt onwards
and Sunday 25 July all day, frequency 144-24MHz ssb or
cw. If conditions are good and things get hectic, Gregg will
operate split frequency, high or low in 10kHz steps as
indicated. G3SCP may be asking for calls from QTH locator
squares and asks stations to wait for their own square to be
called, and not cause unnecessary QRM. The location of
G3SCP/LX/P will be near Clervaux, the old G3BA/G3BHT
site.

We now have the detailed itinerary of the G3VCT/G4ALG
expedition to Scotland in August on 432-22MHz
(GM3VCT/P) and 70-22MHz (GM4ALG/P). Locations will
be: 2nd, Dumfries and Galloway; 4th, Strathclyde; 5th,
Highland; 7th and 8th, Grampian; 10th, Central; 1lth,
Lothian; 12th, Derbyshire. There is also the possibility
of operation from North Yorkshire on Ist depending on
how the travelling goes on the trip up from Reading.
Operation will be on ssb (1800-2100gmt) and cw (2100~
2200gmt) and morning skeds between 0600 and 0700gmt
can also be arranged. Sked requests should go to G4ALG,
QTHR, who mentions that 1:3GHz gear might also be
available.

Two metres

Harold Meerza, BRS34348, reports good reception on a
loft mounted 4-el of 144MHz signals from EI9Q, the distance
from Chatham being over 500km. At the Irish end Dick
Madigan runs 200W to his 6-el quad and is very satisfied
with this aerial; he is even considering stacking two of them.
EI9Q finds that he can work into the London area whatever
the conditions from his Dunmore East location (WM#65d),
which is some 370ft asl.

Four metres
GA4CVI concurs with G3LVP in wishing that remote stations
would keep well clear of calling channels on 70MHz. What

® 49 Windermere Court, North Anston, Sheffield 531 7GJ.
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might appear to be a quiet channel to a GM on 70-2 or
70:26MHz is anything but quiet at Richard’s QTH in
Leatherhead, or any other location near centres of activity.
One answer is for such stations to settle on a frequency well
away from the calling channels on which to call, and give as
much publicity to that frequency as possible. To this end we
are always happy to publish preferred spot frequencies of any
out-of-the-way stations on this or any other vhf/uhf band.

GD3YEO reports that he has built himself a prototype
70MHz converter and a 3-el beam on which he is able to copy
the Buxton repeater, GB3SU. Richard Rimmer’s problem,
however, is the proximity of the local Channel 5 tv trans-
mitter, about one mile away, which puts birdies and noise all
the way up the band, He hopes sometime to build a high-Q
break to see if that solves the problem, and is now looking
for a long, long box in which to construct it!

One of the more remote stations we mentioned earlier is
GW3XJQ, of Tenby in Dyfed, who has recently come onto
70MHz ssb and cw. He runs a "6-40A into a 4-el beam, and
on the receive side a Microwave Modules converter. Take-
off from his location is not too good, particularly to the
north-east, but GW3XJQ would welcome beams being turned
in his direction from time-to-time.

FM channel

Following the long-awaited granting of the GB3CS licence,
the Central Scotland FM Group hope to have their repeater
operational by August or September of this year. However,
if it is possible to achieve an earlier date without cutting
corners this will be done.

Progress with East Kent 432MHz repeater GB3EK 'since
the granting of the licence in April has been held up by paper-
work concerning permission to erect aerials on a tower block
in Margate, When operational GB3EK will be on RB2 (input
434+65, output 433-05MHz).

After the “in principle” agreement by the HO to the
GB3KR 144MHz Dover repeater, it is expected to be
around six months before the licence itself is issued and the
repeater goes into operation. The Kent Repeater Group
intend to follow up recent successful coverage tests on R4
with further demonstrations during the summer.

Buxton repeater GB3HH, located at the same site as
70MHz beacon GB3SU, continues to operate in the beacon
mode. No firm date can yet be given for commencing
operation as a repeater, the main delay being caused by the
wait for the cavity filters to be plated. The logic circuits have
already been tried out on the Barnsley repeater GB3NA with
some SUCCess.

G2AYQ would like us to remind readers who may be
holidaying in the south-west that the Cornish repeater,
GB3NC, has been in operation since 5 May on Channel R5.
It seems to give good coverage in Cornwall, Devon and South
Wales, and several French stations have been heard working
through it.

GM3IXNE (Ardrossan) reports excellent reception of the
Moel-y-Parc repeater, GB3MP, at his QTH in Ayrshire
(XP27d) during the good conditions at the beginning of
June. He heard it being accessed by fixed and mobile stations
in G, GI, GD, GW and GM. It is also understood that
during the same lift Continental stations were being worked
by GI through the Cornish repeater GB3INC.

Barry Chambers, GBAGN, of Sheffield, has submitted the
first proposal for a beacon on the 3-4GHz band. The pro-
posed frequency will be 3,456MHz, the callsign GB3UOS

RADIO COMMUNICATION  July 1976



and the location north-west of the city of Sheffield, about
400ft asl. ERP would be 10W nominal, modulation wideband
F2, and the aerial a waveguide slotted array, nominal gain
10dB, horizontally polarized with a figure-of-eight polar
diagram, main lobes north and south. The transmitting gear
would be a 384MHz exciter, % 3 to 1,152MHz by varactor,
and X3 again to 3,456MHz by varactor, with interdigital
filter and solid-state callsign generator.

The art of abbreviation

It is always pleasing to hear brand-new Class A licensees
braving the bottom end of the 144MHz band and using their
newly-acquired telegraphy skills. However, one sometimes
wonders how much they have actually flisrened to real
amateur cw QSOs before gaining their full licence. It seems
to the writer (although he confesses to being somewhat out
of touch with the hf bands these days) that the lack of
knowledge of standard amateur cw abbreviations is a
phenomenon peculiar to vhf, for in the days when G3NHE
pounded the brass on the lower frequencies the new arrivals
on the bands appeared to spring to the key fully equipped to
both comprehend, and use, all the time-saving tricks of the
mode. Perhaps the opportunity to listen to cw QSOs is very
much less for the vhf than the hf listener.

If proper abbreviations are used it is possible to sit back
and read a QSO partner’s morse faster than it can be written,
which is why some older hands find the laborious spelling-
out of every letter of every word almost painful. The
sort of shorthand to which we refer is the standard “‘ur™ for
“your™, “hw" for how, “tmw" for tomorrow, “tnx” or
“tks” for “‘thank-you™ etc. The list is almost endless and
there is not sufficient room here to produce a dictionary
of abbreviations. In any case, most of them are no more
than common-sense, and where the context makes compre-
hension inevitable, a considerable degree of inventive
shortening can be used without affecting intelligibility.

We would hasten to add that we would rather hear a new
telegraphist spelling out every word in full, than not appear-
ing on the key at all; we only suggest that the use of the mode
can be made so much more easy, efficient and enjoyable by
the intelligent use of abbreviations and amateur conventions.

Technical corner

GWSBPC passes on a tip for improving audio quality by
cutting low frequencies on an fm transmitter. The presence
of these frequencies can sometimes cause an unintelligible
mumble when transmitting through repeaters, and GW5BPC
has found that a 50pF capacitor between his microphone and
the speech amplifier input effects the necessary cure. Joachim
also suggests the use of the base-collector junction of a
“'dead” silicon transistor in place of a varicap diode in an
fm transmitter.

We often hear of the problems caused by strong local
stations causing desensitization and cross-modulation of the
receiver, and one answer to this problem has been built by
G3IPV. He now has a vhf recciver with a 1kHz passband in
the rf stage, and to achieve this he uses six high-Q breaks,
eight dual MOSFETS, two J-FETS and a crystal filter on 144-05
MHz. The disadvantage of such a system is, of course, that
one can only listen on a fixed frequency, so G3IPV uses the
“QSU" code, to indicate that he requires a reply on his own
frequency.
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Sporadic-E

David Jarrell, CT2BS, in the Azores, is interested in
arranging skeds with stations in the UK on 144MHz ssb or
cw. David noticed last year that there were occasions when
UK fm stations were stronger than local stations, and he
believes that contacts between the UK and the Azores could
take place this summer. CT2BS has worked several Gs via
Oscars 6 and 7, including G3IOR, G3GIM, G3FPK,
G3BVN and G3VYG. David Jarrell can be contacted at
PSC Box 1008, APO New York, USA, 09406. David con-
cludes by extending a welcome to any RAF amateurs flying
in to the Lajes field in the Azores to look him up. Beingin the
US Navy he is aware how pleasant it is to meet someone of
similar interests when abroad.

Peter Cutler, G3IDAO, passes on information from FSLT
that there was a sporadic-E opening on 22 May at around
1400gmt. Several PAO stations worked into LZ, and DL7QY
worked LZ2FA and LZ2NA. No reports have been received
of any success this side of the Channel. It is also understood
that French stations were working into Italy on the morning
of 6 June.

News from the south

As predicted, the state of vhf in South Africa is already
gathering pace since Joe Ludlow, GW3ZTH, arrived in the
country, Joe now has the call ZS5ZY, and together with
Roger Davis, ZS5ZD, (another expatriate) has received the
go-ahead from SARL to set up a vhf committee on the lines
of our own RSGB VHF Committee, They have already
worked out a beacon plan for South Africa, and have 10
beacons ready to go on the air when approval is received from
the authorities.

Joe is experiencing some difficulty in finding the time to
devote to his own amateur radio activity, but is making
144M Hz moonbounce one of his first priorities. He has all his
moon-aiming data ready, and when the big pa is built, and
the planned 8 X 10-¢l Yagis are erected (neighbours permit-
ting!) Joe hopes to make his first eme attempt with W6PO
who runs no less than 2kW to a 160-el stack.

Old friends of Joe Ludlow might like to know that
GWA4BLE and several other GWs have a sked with ZS5ZY
on 21-385MHz ssb every Sunday afternoon between 1400
and 1430gmt. Another ex-G, G8FFV of the Southern FM
Group, has also been worked on 15m from the shack of
Roger Davis, ZS5ZD.

Meteor scatter

After our mention of the desirability of tuning above
144-1MHz for cw from Liner 2 operators, Ian White,
G3SEK, would like us to remind readers that 144-1MHz
is the international meteor-scatter calling frequency. G3SEK
points out that this channel is likely to be in use at any time,
and that during a meteor shower there is activity between
144-09 and 144-11MHz. Ian expresses the hope that unless
cw operators know when the major showers occur, they will
steer clear of the 144-09-144-11 MHz segment, and never use
144-1MHz.

Ian White remembers that in the old days it was the
practice to conduct ms contacts without artificial aids at
about 40wpm, whereas the recent trend is to send at, say,
70wpm and use a multi-speed tape-recorder to enable the
received signal to be copied. G3SEK confesses to having
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some qualms about the ethics of departing from “real-time’
operating, although he admits that the use of a tape-recorder
brings an increase in accuracy, while the higher sending
speed gives more chance of completing contacts.

On the subject of the credibility of some claimed ms
contacts, raised by EI2W in 4-2-70 a few months ago, lan,
in his brief ms experience has already received a card (from a
well known ms station) for a contact he did not make. On the
occasion in question, G4DGU had stepped in as a substitute,
and it was he who completed the contact, but care was not
taken at the other end to ensure that the callsign had been
properly received.

VHF/UHF records

The last appearance of this table appeared on p699 of the
October 1974 Radio Communication, and an updating of this
information is long overdue. Unfortunately, there seems to
be a great reluctance on the part of vhffuhf operators in
admitting to working dx which might be a record, so the
table would not be very much changed if it were to be
published now. If anyone thinks they might have established
a distance record on vhf/uhf, we should be pleased to hear
from them. Please give details of the contact, with the QTH
locator at beth ends of the contact. Anyone who has diffi-
culty in calculating the distance involved should send both
QTH locators to the writer, and he will endeavour to have
the correct QRB computed.

Moonhounce

Doug Mallett, G3HUL, is very interested in this mode of
operation and has already heard WAGLET on 144MHz via
the moon, although he has had no luck yet on 432MHz.
Doug has an AF279 pre-amplifier following a 13-el long
Yagi giving him a theoretical aerial gain of 16-8dB. He would
like to see more advance publicity of eme tests, but unfor-
tunately the tests are often arranged at too short notice
for inclusion in Radio Conununication before the event.

Beacon news

Regular beacon checkers on [44MHz will have noticed that
the Wrotham beacon, GB3VHF, was missing for a while
during May, Early in the month a burble developed, sounding
much like modulation by a wobbly 1-2kHz tone. Removing
the 40W pa and running the exciter straight into the aerial did
not cure the fault, so beacon-keeper G3COJ had the exciter
removed for examination. No reason for the fault was found
and the device worked perfectly on the test bench, so it was
assumed that the problem must lie in the power-supply. On
25 May the beacon was re-installed with another supply
powering the exciter, and all appears well at the time of
writing.

Reports indicate that the 432:91MHz Emley Moor beacon
is being received well in the south of the country; G4ALN,
for example, finds that GB3EM is audible in Romford even
under the poorest of conditions. Even as far to the south-
west as GBAGU's portable site on Exmoor, the beacon can
just be copied.

Alan Williams, G3KSU, writes to point out that the
10-1GHz beacon GB310W was omitted from the beacon list
published last month. The beacon has been in operation
since January 1975, moving to its present permanent site
on St Catherine’s Hill, Isle of Wight, in April 1975.
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It seems to be important to keep signal reports on 10GHz
beacons up to date, so if anyone has any information on
GB3IOW, especially of a long term nature, please will they
send it to G3RPE so that it can be summarized.

The RSGB VHF Committee is considering setting up a
50MHz beacon in the UK to be used in conjunction with
the ARRL and transatlantic sporadic-E tests. Further details
will be given when available.

Contest news

Conditions for the 144MHz Portable Contest and the con-
current cw event, while nothing special, did allow a reason-
able amount of dx to be worked. There seemed to be no
shortage of activity for either event, with some very high
serial numbers being passed towards the end.

We have received notice of a vhf/uhf contest organized by
the Bulgarian Radio Club Gabrovo, The contest is open to all
amateurs although double points are scored for contacts
with LZ (a sporadic-E opening coinciding with the event
would be useful!). The contest is divided into two cycles;
1800gmt Saturday 31 July to 0400gmt Sunday 1 August, and
0600-1600gmt on 1 August. All modes except fm may be
used, and scoring is (quote) “a point a km, rounded off
numbers (without tenths) to 50km points.” Bands are 144
and 432MHz with double points for the higher band. Contest
exchanges should consist of rst, serial number and QTH
locator, and stations may be worked once in each cycle. There
are separate sections for non-LZ fixed and portable stations,
and logs to District Radio Club LZ2KAD, PO Box |5,
Bulgaria 5300 Gabrovo, must be postmarked no later than
15 August.

Awards

144MHz Senior Transmitting: No 96 to G8IMF of Swindon,
432MHz Senior Transmitting : GBFMK of Thame in Oxford-
shire earns certificate No 28. Most of Ray’s contacts were
achieved using just 1W of a.m., and the rest using no more
than 2W a.m., and the certificate has been endorsed accord-
ingly. GEFMK found QSL returns quite good on 432MHz,
providing one is prepared to be patient. He suspects that
operators on this band do not send cards to the bureau very
frequently!

The RSGB vhf awards manager is happy to report the
making of another piece of history by the awarding of the
first-ever 1,296 MHz Senior award to Roger Taylor, G4BEL.
In gaining certificate No 1, Roger not only turned in cards for
the required 40 counties, but handsomely exceeded the
necessary six countries by producing cards for nine. It took
Roger three-and-a-half years to collect the cards for this
award, and notable among them were several cards from
G3WDG for his G/GM/GW trips. G4BEL already holds
Supreme Award No 5.

The awards manager was pleased to endorse several
applications for foreign awards, such as for G3VSA, who put
in for the German vhf cw award, with 31 direct cw contacts
with Germany, and 23 via Oscars 6 and 7.

Finally, copy for the August issue should reach G3NHE by
no later than 7 July, and for the September issue by 9 August.
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swl news

Bob Treacher, BRS32525 *

Forming a club?

As a result of the mention in the last SWL News, Crosbie
Rodgers, BRS32286, is beginning to realize his ambition of
forming a club in the Dumfries area. He now has 10
licensed amateurs and swis interested but is still keen to
recruit more to make it a worthwhile venture. Crosbie’s
address is 5 Elder Avenue, Lincluden, Dumfries.

Colin Fawcett, BRS32859, is interested in sstv reception
and is keen to hear from licensed amateurs and swis in the
Oldham area with a similar interest with a view to exchanging
ideas on receiving techniques. They are invited to write to
Colin at 761 Ashton Road, Bardsley, Oldham, Lancs.

Jon Fletcher, A9103, is a Scout and will be involved in
JOTA activities later in the year. He is keen to form a Scout
receiving network and will be interested to hear from any
Scout groups who have their own receiving or transmitting
station. Jon’s address is 170 Beechcroft Road, Wall Heath,
Brierley Hill, West Midlands DY6 OHS.

A very heavy mail

With 20 correspondents writing this time and the limited
amount of space available, your scribe has had to make use of
his guillotine for the first time in many months.

Noel Phelps, BRS35608, still appears to be at his receiver
when it matters most and remains at the head of the Countries
Table. Noel comments, as have many others, on the good
10m conditions during late May/early June. Europeans have
been heard on most days with occassional dx appearing, for
example 9X5PT and 5Z4JE. Other correspondents comment
on hearing the following other 10m goodies: D2ZAAV (new
px for CR6), VQ9P, 9LINP, EL2AK, 5N2NAS, 8P6GB,
KV4AD plus numerous stations from PY, LU and ZP.
Returning to Noel's comments, his 160m score now includes
4X4SL[JY and 9K2GB, while he is keen to refute the sug-
gestion that he is after Dave Sharred’s “Crown”. Noel
simply tries to get much pleasure out of the hobby without
getting too serious about it, whether it is hearing a new one
or QRP stations on 10 and 80m. Noel also mentions receiving
a QSL from 5U7BA fora 7MHz cw report. It seems he finally
got around to trying Al after reading an article in QST
extolling the pleasures of cw operation. However, he quite
rightly points out that a large number of the dx countries do
not seem to have a code exponent at all.

John Fitzgerald, BRS33823, has not found time to write to
SWL News for some time but has now managed to rectify
that. He has been QRL at work and his listening time has
been cut by half, Recent activities include listening in the
CQ-M Russian contest when he succeeded in his object of
logging enough call areas for the R-10-R Award, but as he
says, 100 oblasts in 24 hours was slightly more difficult. John
runs a 9R59DS plus PM11 with a Technical Associates audio
filter which is a great asset on cw, He has recently installed a
6m vertical which seems to be very effective on 40m.

Dave Sharred, A8312, was looking forward to 22 June

* 392 Rochester Way, Eltham, London SE9 6LH.
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1976 HF Countries Table

Station  10m 15m 20m 40m #om 160m Total Mode
BRS35608 47 132 182 153 29 3 644 ew

BRS17567 56 142 206 62 127 10 603 ssb
ABBBI 36 131 168 n 107 5 548 ssb
AB8%0 54 m 175 7 9 23 538 sshjew
BRS35543 3 101 166 81 125 a 479 ssb
AB312 2 108 145 67 95 23 462 ssbjcw
BRS33823 29 82 147 59 92 7 426 ssbicw
BRS35454 14 9 164 61 79 7 424  ssb
BRS32285 10 m 122 s a2 - 393 ssh
AB84S ] 60 139 52 81 12 353 ssbjcw
ASI72 10 54 134 48 38 ] 287 ssb
A9123 1" 65 1] 28 55 ] 270 ssbja.m.
ABgG1 4 54 22 25 42 7 25¢ ssb
A8808 24 5 n 27 48 a 238 ssb
BRS36208 — 8 75 ] 25 1 130 ssb

when his *A" level exams would be completed, which would
enable him to return to the serious business of catching up on
all the rarities which have eluded his grasp while studying.
VR3AK is Dave's best dx thistime but he remarks on hearing
WB7ABK's expedition to Christmas Is, VK9XX, on 15 and
20m. The next day produced YK9XI on 20m, and two days
after this VK9XC was heard on 80m.

Keith Morrison, A8883, reports hearing his first Pacific dx
during early May in the shape of KG6, KX6, KS6, KH6,
KM6, FO8, VRS to mention but a few. These have helped
push Keith's all-time scores soaring but he was also in the
throes of revision for exams when he wrote.

Tim Chapman, A8890, also comments on the good con-
ditions to the Pacific — FK8, 5WI and KJ6 — and TI9PT on
80m. Healso puts forward the idea of an international listener
penfriend system. It is an idea which we will have to keep
in store for the time being.

Richard Staples, A9172, writes for the first time to make an
entry into both the Countries Table and the 80m Table.
Richard considers his best 80m dx to date is JHOBQU ; he
gets much pleasure from listening in contests and is looking
forward to the RSGB hf contests in the autumn. His KW202
receiver into a trapped dipole or 90ft long wire are comple-
mented by a Stephens-James atu which he considers has
vastly improved his reception efficiency.

Neville Spry, BRS17567, will be holidaying in New Hamp-
shire, USA, when this is read. He is visiting friends and is
looking forward to hearing the famous W-QRM at first hand
as well as comparing the dx to be heard. Neville recently had
the pleasure of entertaining John Allaway, RSGB President,
for a few hours following his official visit to Region [1.

As a result of the heavy mailbag, I regret that I can only
make passing reference to letters from As 8553, 8808, 8961,
9050, 9123, 9135 and 9191, and BRSs 35454 and 35943,

80m dx scores
A slightly better response this time. The new list is given
below but there must be many more listeners and transmitters
with 80m worked/heard totals of 150 or more — so how about
letting us know?

Listener No Mode
BRS32525 219 558
BRS17567 201 Ss8
BRS35943 195 558
ANIT2 182 ss8
BRS33823 m ss8
Asd2 156 558

Finale

The amount of mail this time was very gratifying. Let’s keep
it up. Comments, table scores and 80m dx scores should
reach your scribe by 1 August.
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— the month
on the air

—— John Allaway, G3FKM *

THE RSGB is frequently taken to task for apparently
taking no action with the Home Office to try to get
“intruders” moved out of some of our frequency allocations.
However, it does seem that there is a lack of understanding of
the facts in a good many quarters.

Our bands, as at present allocated, were agreed at the
Geneva ITU Conference in 1959. Not all of them were
designated for exclusive amateur use, and in fact in the part
of the spectrum covered in this column only 7,000 to 7,100,
14,000 to 14,250, 21,000 to 21,450, and 28,000 to 29,700kHz
are intended solely for our uninterrupted use in Region 1. As
emphasized in earlier MOTAs, 18 to 2MHz is only ours as
secondary users; 3-5 to 3-8MHz is shared equally with the
fixed and mobile services. Fixed stations in the USSR may
use 14,250 to 14,350kHz. We are therefore obliged to accept
the presence of other signals on these bands and cannot
complain about their presence.

Included among the aims of the amateur service at WARC
1979 will be the acquisition of amateur exclusive allocations
in the 1-8-2MHz and 3-5-3-3MHz bands, and to clear the
whole of 14MHz. The Soviet authorities have already indica-
ted their willingness to co-operate over the last item.

Of the many genuine intruders on 7MHz listed in a recent
IARU Monitoring System monthly list, the sources were
identified almost entirely as China, the USSR, Egypt,
Albania and Pakistan, with the first two named being by far
the worst offenders—the USSR having produced over 50
identified intruding signals. The ITU is notified monthly of
this state of affairs but seems unable to control the situation.

DXGC members’ meeting

G3IFXB, QTHR, would like to hear from any member of the
DXCC who would be interested in attending a meeting/
dinner to be arranged according to response and size of
demand. Anyone with the basic certificate is invited to attend.

The ARRL bicentennial celebration

This special “operating activity” will take place from 0000
24 July to 2359 25 July. Amateurs in the 50 United States will
try to contact as many stations as possible and those outside
contact USA stations only. Entries may be single- or multi-
operator but no multi-transmitter section will be held. Each
entrant may operate for no more than 36 hours—time-outs
must be at least 15min in length and no more than eight are
allowed. Each station may be contacted once on voice and
once on other mode—no repeater contacts are allowed except
via Oscar. USA amateurs will send signal report, state, and
state entry number into the Union. Non-USA entrants send
report and serial number (starting from 001). Final score
equals number of contacts—ie there is no multiplier. Special
summary and log sheets will be available from ARRL HQ in
exchange for an sae and Ircs. Entries must be postmarked no

*10 Knightlow Road, Birmingham B17 8QB.
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later than 1 September. Amateurs outside the USA are eli-
gible for the following awards: (1) 1,776 or more contacts,
(2) 200 or more contacts, or (3) 50 or more contacts made on
50MHz or above (including Oscar). In addition, awards will
be made to those with top score in each country, with all 50
states worked, and with the original 13 colonies (CT, MA,
NH, RI, NJ, NY, DE, MD, PA, GA, NC, SC and VA).

G3FKM hopes to have a supply of entry forms but at the
time of going to press these were not yet available.

Dxpeditions

Bill Rindone, WB7ABK, was taken ill during his stay in
Nepal and returned to the USA. He hoped to be fully
recovered by the time this is being read and on his way again
to the Arabian Gulf area. From here he intends to travel
down the coast of Africa, and believes that he will be
operating from an all-time new country. At the time of
writing it was being said that his funds were very low and
that any contributions would be most welcome. The Northern
California DX Foundation has already made a large sum
available.

It is rumoured that a group of Australian amateurs
intends to visit Willis Is and Mellish Reef during the latter
part of July.

The previously mentioned trip by FL8OM to Abu Ail (the
Red Sea island) was apparently postponed because of
weather conditions. It may take place later.

PY7YS hopes to accompany a Brazilian Navy visit to
Atol de Rocas and St Peter & Paul Rocks during July.

Lloyd and Iris Colvin closed down from YJS8KG on 30
May and returned to the USA for a couple of months to
attend to their business affairs. Details of their Pacific
expedition are as follows: VRI1Z, 16/12/75 to 31/12/75 (4,000
QSOs); VRSB 1/1/76 to 18/1/76 (8,000); 3D2KG 28/1/76
to 23/2/76 (7,500); C2INI 1/3/76 to 25/3/76 (7,500); FKOKG
30/3/76 to 28/4/76 (7,500); and YJSKG 4/5/76 to 30/5/76
(8,000). Of the 42,500 contacts half were on cw. The expedi-
tion will be resumed soon and help is sought in finding
suitable places to visit (please contact YASME Foundation,
PO Box 2025, Castro Valley, Calif, 94546, USA).

DX news

Barry Tiffany, G3TXX, has gone to the Selomon Is for two
years. His callsign is VR4BT and further news of his operat-
ing pattern is expected soon. QSLs go to G4CRY (see “QTH
Corner’).

G4DWYV will be in [srael from 15 July until 13 August and
hopes to be active on 14, 21 and 28MHz, He will use mostly
ssb and will beam towards the UK whenever on 28MHz.

The Cal-Tech Jet Propulsion Lab ARC has been given
permission to use the callsign N6V during the periods which
correspond with the landings of Viking 1 and Viking 2 on
Mars. Probable dates are 3 to 18 July, 6 to 12 August, and
31 August to 15 September. Frequencies to be used include
3,530, 3,730, 7,030, 7,130, 14,030, 21,030, 21,130, 28,030 and
28,130kHz (cw), and 3,810, 3,930, 7,230, 14,225, 14,325,
21,360 and 28,630kHz (ssb).

Arthur Edwards, G6XJ, who is travelling on a Polish
freighter to the Far East, was reported as having reached
Thailand at the end of May.

JAOBXU is in Suez City as SUIJA and expects to be
there for one year. 9USDR is reported as being heard
regularly at 1800 on Mondays on 14,185 or 14,205kHz. It is
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QTH Corner

ASXBW | Cable, PO Box 425, Awall, Bahraln,

AISAM via JR1BRV, M.Ohta, 1-10-1 Minato, Chuo, Tokyo 104, Japan,
CEJAV via CEZMZ, Box 1137, Valparalsg, Chile.

FMTAU vin I2YAE, V. Dante 14, 21022 Azzate, Va, Italy,

HBOXAA via WBSKEA, 5/Sgt D. Miller, Dot 51, 2nd Weather Wing, APO, NY,
09457, USA

KJiDL via JA1OCA, CPO Box 1409, Tokye, Japan,

KMBEA vio I2Y AE (see FMTAL).

OHBAC Box 141, SF-00131, Helsinkl, Finland.

TISWD via TI2WD, Box 4803, San Jose, Costa Rica,

VRIAK via KHEAHZ, 179 Aumee Rd, Kailun, Hawall, 96734,

VRIBT via GACRY, 89 Ings Rd, Redcar, Claveland TS102DE.

VSsMmc via DKSJA, A. Kohton, 4152 Kempen 4, Postbox 63, W. Germany.
ex-SZAIR  R. Jarvis, 109 Low Rd, Burwell, Cambs CBS OEJ.

AZZN via VE3BMYV, G. Z. Blanarovicz, PO Box 292, Don Mills, Ont, M3C 2EO,
Canada.
vis WBRGG, 18855 Sheffeld Rd, Castro Valley, Cal, 94545, USA.

ZDTHH  via K2PAY, 642 Christie St, S, Hempatead, NY, 11550, USA.
SHUR via W2SNM, 2483 Third Av, E. Meadow, NY, 11554, USA,
THMRL via JARL, Box 377, Tokyo, Japan.

RSGB QSL Bureau, G2MI, Bromley, Kent, BR2 7TNH

believed that 5SH3JR is now the only active amateur in
Tanzania and he asks for QSLs via W2SNM.,

The latest list of stations for whom JAOCUV/I acts as
QSL manager includes VRI1AA, VRI1AK, VR4CW, VR8D,
YJ8CW, 7X25X, 3D6AF (not for W/K stations) and KX6MJ.
Two new stations on Johnston Is have been reported—
Marvin (K4KEW) is now KJ6DL and will be on the island
for a year, and both he and KJ6DK have been worked on
14MHz ssb. VR3AK is located on Washington Is—which
counts the same as Christmas Is (VR3) for DXCC purposes.
He is active from 0400 to 0800, and for an hour later on
Saturdays until his power supply is turned off. ZK1DX is
due to leave the Cook Is in July for his home in New
Zealand where he will become ZL3DX.

VP8MS is located in South Georgia and is reported to be
active at 0100 on 3,795-3,797kHz and looking for contacts
with the UK. VP8OT is also in South Georgia and was
previously on the air from Alexander Is. CESAYV, in the
South Shetland Is may often be found around 14,120kHz at
1700, and also on Tuesdays and Wednesdays at 0300.

Ian Cable, A9XBW, is now in charge of the Bahrain QSL
Bureau which accepts cards for all A9 and MP4B calls, but
not for A4, A6, A7 or earliecr MP4M, MP4Q or MP4T calls,

4L5F was located in Ukraine, and 4J9B and 4J9DX in
Chelyabinsk in the UA9 area. 3Z5KMB was on the air from
the Youth Congress in Warsaw.

Many USA stations have been active using the ‘“N” prefix
series. Some noted so far, with QSL managers, are as follows:
NIUITU-WIGNC, NEIITU-via ARRL, NZIITU-K1HRV,
N2ITU-WA2EAH, N3ITU-W3DOS, N4ISC-W4IMP,
NQ4ITU-WB4FDT, NU4ITU-K4ZA, NS41TU-WB4FLW,
N6ITU-K6ILM, NAGITU-W6UFJ, NVOITU-WA6TAX,
NE6ITU-WAGPDE, NKSITU-WSRSW, NZMI-KSIDE,
NIIYU-K9GSC. Other strange callsigns were WS2BSA-
WB2UFG, WU4ITU-K4YFQ, WVSITU-WSBT,
WISANG-WAIDZL, and KH4ITU-KOCMF/4. KC7TLBH
(celebrating the Battle of Little Big Horn’s centenary) QSLs
go to WATOBH, EQ2ITU to K40D, and CT5ITU to ARP,
PO Box 446, Oporto, Portugal.

lan Bateman, YP8NP, has returned to the UK and is now
G3ZKH. He was in Antarctica for two years during which
time he worked 150 countries. He made contact on 160m
with over 50 different stations located in 20 countries. Ian’s
place on Argentine Is has been taken by VP8OB. QSLswillbe
dealt with as soon as possible.

Maurice Caplan, VSSMC, who has been back in the UK

RADIO COMMUNICATION  July 1976

Kung Togashi, JATNI, of Akita, Japan, has this fine set-up
which delivers 1{kW to a dipole on 160m. Readers will not be
surprised to know that he has WAC and 31 countries worked.
(Photo: W1BB)

for a period has now returned to Brunei. His QSL manager
is now DKS5JA (see **QTH Corner”). Ray Jarvis, formerly
SZAIR/VSIHG, who is a past-president of the old RSEA,
is now back in Britain and may be reached at his G2ZBPC
address.

Contests

The 1976 Argentine Contest

0000 3 July to 2359 4 July (cw).

0000 7 August to 2359 8 August (phone).

On 35 to 28MHz. The object is to work as many LU sta-
tions as possible—each contact on 3-5 and 7MHz counting
three points and on the other bands one point. The multi-
pliers are the Argentinian provinces—these are indicated by
the first letter after the number in the callsign. A, B and C
are all Capital Federal, D and E Buenos Aires, GA/GO
Chaco, GP/GZ Formosa, XA/XO Santa Cruz, and XP/XZ
Tierra del Fuego—otherwise each letter represents a different
province. Contacts with LU4AA count 10 points. Stations
may be contacted on each band, Final score is total QSOs x
total QSO points X total multipliers. Logs must give callsign,
mode, band, date, time, station worked, number sent and
received, province, and points claimed. Include summary
sheet with full band details and signed declaration that rules
of competition and radio regulations have been observed.
Post logs by 30 August or 30 September respectively to:
RCA, Subcomision de Concursos, PO Box 97, 1000
Buenos Aires, Argentina. Certificates will be awarded to top
scorer in each country provided at least 10 LU stations have
been logged.

The Colombian Independence Day Contest

0001 17 July to 2359 18 July.

Single-operator, single- or multi-band; multi-operator
multi-band; 35 to 28MHz. Exchange RS/T plus serial
number (from 001). Contacts with HK count five points,
with other countries in other continents three points, in own
continent two points, and in same country one point.
Multiplier is total number of different countries worked on
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all bands. Total score is sum of points on each band multi-
plied by the sum of different countries worked on each band.
Separate logs should be used for each band, and multipliers
indicated. A summary sheet must be included which details
all scoring information. A minimum of 50 contacts must be
made to be eligible for an award. Only one contact per band
is allowed and cross-band/cross-mode contacts are not
allowed. Send logs before 30 September to: LCRA—
Concurso Independencia, cfo Contest Committee Manager,
Apartado Postal 584, Bogota, Colombia,

The European DX Contest

0000 14 August—2400 15 August (cw).

0000 11 September— 2400 12 September (phone).

On 3:5 to 28MHz. Single-operator all-band and multi-
operator single-transmitter sections. Only 36 hours operation
permitted for single-operator entrants—12h break may be
taken in up to three periods. Work non-European stations
and exchange RS/T plus serial number (from 001). Stations
may be worked on each band. Each QSO counts one point.
Multipliers consist of ARRL countries (each call area in JA,
PY, VE, VO, VK, W/K, ZL, ZS and UA9/0 also count as
countries). Multipliers on 3-5MHz may be multiplied by
four, on 7MHz by three, and on 14/21/28MHz by two.
Additional points may be made by “QTC traffic’’—reports of
previous contacts made by non-European stations and passed
back to a European. QTCs contain time, call and QSO
number of station being reported. Each may only be
reported once and not back to the originating station. Only
10 QTCs to a station are permitted. Keep a uniform list of
QTCs on a separate log sheet and clearly indicate who sent
them. It is suggested that DARC log sheets are used. Send
large sae and ircs to WAEDC Committee, Postbox 262,
D-895 Kaufbeuren, Germany. CW logs should be sent to
this address before 15 September, and phone by 15 October.
Please keep the following segments free from contest activity:
(cw) 3,550-3,800kHz, 14,075-14,350kHz, 21,100-21,450kHz
and 28,100-29,700kHz; (phone) 3,650-3,750kHz, 14,300-
14,350k Hz, 21,400-21,450kHz and 28,700-29,700k Hz.

In the 1975 Hungarian Contest G3SXW scored 2,662 points,
G3ESF 1,788 and G5GH 61.

Awards

The Cyprus Award

Available for working stations in the Republic of Cyprus
since 1 July 1962. The same station may be contacted once on
each band, and 32 points are required if all contacts were on
one band only, 24 if on two bands, 16 on three bands, and
only 12 if four bands were involved. From the UK contacts
on 1-8MHz count 8, 3-5MHz—4, TMHz—2, 14MHz—1,
21MHz—2, 28MHz—4, 144MHz—16, and 432MHz—32.
Send a certified list of QSLs (checked by G5GH) plus 10
IRCS to: Awards Manager, 5B4BM, CARS, PO Box 1267,
Limassol, Cyprus.

The Northern California DX Club Bicentennial Award

For contacts during 1976 with 76 California stations who are
not club members and 13 who are. Send detailed list plus five
IRCs to: Jim M. Ruys, W6UZX, 3860 Pestana Way, Liver-
more, Cal, 94550, USA.

The Dr D. Jose Balta Elias Award
Issued by the URE in memory of their former President.
European applicants need 15 points from working stations in
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Vilafranca del Penedes (Barcelona) between 23 May and
13 June. Each contact counts one point except those with
EA3URE which counts three. Stations may be worked once
on each band on each day. Exchange RS/T and serial number
(from 001). Send log and own cards for stations worked to:
Delegacion Local de URE, Aptdo 23, Vilafranca del Penedes,
Barcelona, to arrive before 31 August. Listeners may also
apply. The award is free.

The Faience Award

This is a ceramic polychromatic hand-worked award which
carries the ARI and town emblems. European applicants
must make at least eight contacts with stations in Faenza on
either all cw or all ssb. Listeners may also apply. European
stations need one contact with a *“Jolly™ station that counts
two points (= two QSOs). No contacts are valid on contest
days between 0000 and 2400. Different stations will count as
“Jolly” stations at different times. Contacts must be between
1 April and 31 December. Send a copy of the log details
(certified by two other amateurs) plus 20 ircs to: Award
Manager, Sezione ARI Faenza, PO Box 93, 1-48018 Faenza
(RA), Italy. Valid stations include I4s BBM, CQG, CXC,
DBC, EAE, EAT, ECR, EGL, FSL, GCE, GSJ, GU, LEO,
MNP, MZY, PWL, SKR, SEC, SJX, SLC, TMA, WPW and
ZN, and IW4s AAB, ABE and ACR.

All Japan Districts (AJD)
For two-way contacts or reports from all 10 Japanese
districts.

Worked All Japan (WAJA)
For contacts/confirmed reports from all 47 Japanese
prefectures.

Japan Century Cities (JCC)
For contacts/confirmed reports with at least 100 cities.
Separate awards are given for each additional 100 cities.

Asian DX Award (ADXA)
For contacts/confirmed reports with at least 30 Asian coun-
tries (one of which must be Japan).

Worked All Cities (WACA)

For contacts/confirmed reports with all existing cities (a list
may be obtained for three ircs).

Cards for all awards must be dated after 29 July 1952. A
certified list plus eight rcs should be sent to: Awards
Manager, JARL, PO Box 377, Tokyo Central, Japan. Note
that contacts with KA stations do not count, nor do those
with /MM or /AM stations.

The WAGI Certificate

The cost of this award has been increased to 20 rcs or £1 for
home applicants, and 20 1rcs or §2 for overseas applicants.
The custodian is still GI3CDF, QTHR, from whom full
particulars may be obtained.

Here and there
GS8PG reports that he has made WAC and contacted a total
of 57 different countries with an input of SW or less to his
transmitter in the past three-and-a-half years. He recently
contacted PY4CAX on 21MHz cw using 2-2W into a 90ft
wire aerial 20t above ground.

G4ELW has received a number of QSL cards for contacts
allegedly made with him on 3-5MHz cw.

GM4DSS reports that his call is being pirated as G4DSS.
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Band reports

Conditions have been quite interesting during the past month,
and there have been some very good morning openings into
the Pacific area on 14MHz. These seem to the writer to have
been somewhat later in the year than usual. Quite a lot of
activity has been noted on 28MHz and many correspondents
remark that this band is worth much more investigation and
use. The occasional *“CQ" call when it appears to be dead
can produce surprising results.

Many thanks to the following for supplying the informa-
tion for this section: Gs 2HKU, 4RZ, 5JL, 3KSH, 3NKQ,
GWJ4BLE and G4DXE; BRSs 17567, 25429 and 33761, and
As 8312, 8713, 8890, 8961 and G 15045.

Stations listed in italics were using cw—the others ssb.

1-8MHz. 0000 XJTMX. 0400 WIWQC/4. 2200 9K2GB.

3:5MHz. 0000 ZF1GC. 0300 VP2VBG, 2100 A2CJP. 2200 JYSMB,
TR8CQ, TU2FH, VKIXL (?), ZS1MH, 5Z4LW, SL1NP, IM2FX,

Propagation predictions

DX conditions on the hf bands are still not favourable. A small
compensation for this will be the fairly frequent short-skip con-
ditions on these bands over distances of about 500-200km.

The 14MHz band will remain the main carrier of dx traffic, especially
during the night, The possibility of dx traffic via the indirect path is
once more pointed out. As it is now winter in the southern hemi-
sphere, traffic with South Africa will cease early. Central African
stations, even those of Zambia and Rhodesia, will be heard longer
than those in ZS. The same applies to corresponding conditions on
21MHz. There will be no noticeable change on 7 and 3-5MHz.

Readers will have noticed repeatedly that stations in the area
indicated are not audible. This Is especially the case when the
time given does not correspond to the main working period of the
dx countries. Contacts will be at their best if the time given in
the predictions coincides with the main operating time of overseas
stations. This particularly applies to countries with tew amateurs.

The provisional sunspot numbers from the Swiss Federal
Observatory for February, March and April 1976 were 4:6, 23-0
and 195 respectively. The predicted smoothed sunspot numbers
for August, September and October are 7, 6 and 5 respectively.

TMHz. 0000 VP9s HPA, IB, 9L1NP. 0200 VP2ZAA, ZFIMA. 0400
PJBDE, 0500 CE3AC, CP5AXS[1, HC2SL, HC1XG/HCS, PJBAS, ZLs,
ZP5AL. 0600 LUs, XJ3XX/1 (St. Paul Is), VKs, ZLs, 9Y4s. 0700 VKs.
0800 VESWL. 2100 VK3MR. 2200 LUs, VPSGG. 2300 HBOX A A, ZB2DL.

14MHz. 0000 ZLs. 0500 W6/WTs. 0600 A35AF, FLBOM, KJés CB,
CF, ST2SA, ZK1DX, TJ1RL. 0700 AH3FF, KH6s, KJ6DL, KMEEA,
VR3AK, 0800 FOBs BL, DH, DO, KHBs, VKs, VRBA, ZKiDL, ZLs,
SW1AX, 0300 KB6CU, KX6BU, VKOXK, VR1A, 5W1AB, 1000 OJOMA
(QSL to OHONA). 1100 KS6DV/KB6, 7J1RL. 1300 ZD7SD. 1400
CRSCI, CROAJ, ZD7SD. 1500 HS1s ALA, ALB, VS5DB. 1600
HM2JN, KH6ZZ, ZB30ANV, 9M6KT. 1700 HZ1TA, KL7s, VETs,
TJIRL, 9K2EH (QSL to OZBEH). 1800 AP2AC, 1900 CRIAJ. 2000
YJBKG. 2100 HKOAA, W6/W7s. 2200 AJ3AA, VPIPTL, 2300
HKOAA/[S, KLTs, VKs. W6/WTs.

21MHz. 0800 JAs. 0800 HZ1TA, JAs, OEEDK/YK. 1000 4J3DX.
1100 VE3APY/SU. 1200 DKSEC/ET3, JAs, VU2BK. 1300 JFINZM/
MM (off ZL), ZD7SD, 5NZNAS, 5X5NK. 1400 FGTAN. 1700 CE3GN,
VQIR. 1900 TR8VE, TUs, VQIHCS, 90Q5s. 2000 CEs, LUs, PYs,
5T50C. 2200 HC7RD.

28MHz. European signals 0600-2400. 1100 ZD7FT. 1200 HBOXAA.
1300 4Z4s. 1400 VQIEA. 1500 EAGCE, UA9s, 5SZ4LW. 1600 ELs, PYs,
9X5PT. 1700 EP20D, LUs, UL7s, WAI1STN, 9L1BH (QSL to
SM3CXS). 1800 CT5ITU (QSL via ISWL), CXs, LUs, PYs, TUs, ZPs,
584DA,5N2ZNAS, 8P6GB, 9G1GE, SLINP, 9X5PT. 1900 CT3, KV4AD,
9K2EH. 2000 AJAEHF, CE6BW, EABND, FGTAN, PZ1AE, 9Y4NP.
2100 LUs, PYs. 2200 HV1KV, KP4s, 9Y40K. 2300 K4KAY.

Many thanks to all correspondents, and specially to the
following for items obtained from their publications: the
West Coast DX Bulletin (WA6AUD), DX ’press (PAOTO),
CQ Magazine (WIWY), the Ex-G Radie Club Bulletin
(W3HQO), DX News Sheet (Geoff Watts), the 29 DX Club
Newsletter (VK6RY), and Long Skip (VE1AL/3).

Please send all items for the August issue to reach G3FKM
by 7 July, and for September issue by 9 August.

HF propagation study

Predicted hpfs (MHz x 10) For July 1876
GMT =00 02 04 06 08 10 12 14 16
n7

14MHz
USA-East Wi-4
US A- West W6,7
Caribbean 6Y5,FM,TI
Brazil PY

JULY 1976 |

-

South Africa ZS S Vo | ez icmma
Pl ‘ [ |
SE Asia HS,9M2 8 tol ! i T 1 4
L 1 I | | ! ] 1
) s 1 | A ff == =7} P
Australia VK ro : i
= Ll | | | P i o
1 | | 1
Japan JA S 1 3 by
IEEE - EEEENEE
T T T L T
Time (GMT) 000204 0608 10 12 14 16 18 20 22 24
21 MHz JULY 1976
USA-East Wi-4__ |5 I : [ =t
Caribbean 8Y5,FM, T1|S ! i o w— - |
Brazil PY S ] =
South Africa ZS s ] r—'—@ E
SE Asia HS,0M2 3 1 = i) F i
Australia VK S [ === | P { 4

T L] Ll
Time (GMT) 0002 04 06 08 10 12 14 16 18 2022 24
S
Short path [C—1-5days 22223 6-20days

T
Leng path I Openings on more than 20days Inthe month

RADIO COMMUNICATION  July 1976

Aden 128 157 208 253 233 228 227 235 271 228 188 117
Ascenslon 130 102 102 102 241 229 223 242 248 252 205 158 130
Bahrain 136 123 150 202 242 213 216 205 225 261 194 166 136
Bangkok 135 128 163 184 105 182 197 184 178 136 140 124 135
Barbados 185 133 128 115 120 182 197 199 199 187 228 242 185
Bermuda 178 128 121 102 115 172 181 191 191 191 191 181 178
Bogota 185 134 128 115 121 128 191 187 197 197 204 235 185
B Alres 157 128 117 110 102 162 220 216 221 206 266 234 157
Cape Town 108 06 89 191 255 242 242 255 255 210 128 128 108
Colombo 115 128 163 202 230 200 210 201 221 255 209 180 115
Cyprus 144 121 145 187 225 216 201 192 209 242 221 183 144
Dakar 134 124 119 140 241 234 237 242 244 252 285 182 134
Denver 153 140 128 115 102 128 153 172 166 185 172 185 153
Fairbanks 153 158 153 153 153 172 172 172 172 172 178 172 153
Falklands 124 116 105 102 102 140 216 221 227 227 220 152 124
Gibraltar 112 88 88 110 157 155 140 140 145 140 182 161 112
Hong Keng 131 128 162 187 178 178 191 187 174 176 130 157 131
Honolulu 153 153 147 153 153 166 128 128 128 172 178 172 153
Iceland 106 84 112 119 131 131 131 135 136 135 131 136 106
Jamaica 183 130 128 116 126 138 185 191 101 191 196 219 183
Lagos 125 114 114 183 252 237 242 255 255 261 242 162 125
Las Palmas 147 119 118 120 208 210 197 107 204 181 248 220 147
Lima 178 136 128 115 108 108 200 202 201 189 238 242 178
Los Angeles 147 140 128 128 96 96 128 166 166 178 178 178 147
Malta 128 102 110 149 187 186 163 164 174 186 210 166 128
Mauritius 89 96 153 204 256 242 235 242 242 166 140 128 89
Mexico 172 134 121 128 134 115 166 185 185 191 178 191 172
Moscow 108 108 134 158 162 154 166 164 171 172 153 148 108
Nairobi 103 106 145 202 249 242 235 246 244 271 158 128 103
New Delhi 135 128 163 187 202 191 200 196 214 186 176 140 135
New York 172 135 126 102 128 154 180 180 181 186 178 182 172
Osaka 143 153 162 178 178 178 178 178 153 153 153 153 142
Perth 144 128 163 201 220 189 168 124 126 128 110 52 143
Rio de Janeiro 158 124 102 102 102 224 229 201 207 224 2712 242 158
Salisbury 102 102 115 189 257 253 242 253 D252 244 153 128 102
Seychelles 101 112 153 208 232 233 230 230 239 223 140 121 101
Singapore 138 128 163 197 202 191 200 196 165 128 126 115 138
Suva (g) 150 166 150 166 172 153 121 102 96 115 172 166 159
Suva (I} 140 128 128 159 115 115 108 121 115 108 191 216 140
Sydney (s) 131 128 152 187 178 183 128 128 133 115 101 159 131
Sydney (1) 176 133 128 121 102 94 94 105 96 96 102 187 176
Teheran 145 128 163 202 230 200 210 201 221 255 201 177 145
Vancouver 153 153 140 147 134 140 153 165 153 166 166 172 153
Wellinglon (s) 153 153 159 172 153 121 121 134 128 115 172 153 153

Wallington (1) 153 134 128 96 96 140 178 153
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49th Annual General Meeting

Minutes of the 49th Annual General Meeting of the Radio Society of Great Britain, held at the Royal Society of Arts,
John Adam Street, Adelphi, London WC2, on Friday 5 December 1975 commencing at 6.30pm

Present: Mr C. H, Parsons, GW8NP, President (in the chair); Dr
E. J. Allaway, G3FKM, Execulive Vice-President; Mr J. O, Brown,
G3DVV, Honorary Treasurer; Mr G. R. Jessop, G6JP, Secrelary;
Messrs D. Byrne, G3KPO; L. E. Newnham, G6NZ;W. A. Scarr,
G2WS; R. F. Stevens, G2BVN; D. M. Thomas, GW3RWX; F. C.
Ward, G2CVY (members of Council); A. W. Hutchinson (ed/tor), and
150 corporate members who signed the attendance book.

The President welcomed the members of the Society to the meet-
ing and announced that a quorum of 50 corporate members was
present.

Notice convening the meeting
The President stated that the notice calling the meeting was set out
on page ii of the Annual Report and Accounts which had been
circulated to all members.

The Secretary read the first part of this notice and proposed that
the agenda items be read as they arose in order to save time. All
were in favour of this procedure.

Minutes of the 48th AGM

The minutes had been published in the June 1975 issue of Radio
Communication and Mr J. O. Brown, G3DVV, proposed and MrR. F.
Stevens, G2BVN, seconded that the minutes be confirmed. There
were no questions and the proposal was carried unanimously.

Audited Accounts and Financial Report of Council to mem-
bers of the Society for the year ended 30 June 1975.

Mr M. J. Matthews, G3JFF, proposed and Mr T. L. Herdman, G6HD,
seconded that the audited accounts and financial report for the
year ended 30 June 1975 be adopted.

The Honorary Treasurer read the auditors' report which included
a reference to the collection of late subscriptions. Mr Brown said
that this was the first time the auditors had qualified their report.
The reason was that early in 1975 the collection of subscriptions
fell into arrears, and by the time this was brought up to date many
subscriptions were paidlate and were not considered by the auditors
to have been paid in the year 1974-5. Mr Brown said that he did not
think that in practice this made much difference as it was normal
procedure to credit part of a member's subscription in one financial
year and the balance in the next financial year, depending on the
renewal month. Despite this, Mr Brown reported the subscription
income was up by 12 per cent.

The value of Doughty Street had been taken at an estimated value
to save the high cost of valuation,

Mr Brown said there was an overall deficiency of £13,000 and
that he estimated a deficiency for 1975-6 of £16,000. In the first three
moanths of 1975-6 the deficiency had been as estimated at £4,000,

Mr A. W. Rix, G3RYF, asked about the bad debts shown in the
accounts. Mr Brown replied that these were mainly due to some
Radio Communication advertisers who had not yvet paid for their
advertising.

Mr G. Bowden, G3YVR, said he thought it was serious for the
auditors to qualify their report and expressed dissatisfaction.

Mr L. Crain, G3PED, asked why the subscription collection had
been delayed. Mr G. R. Jessop (general manager) replied that the
problem in the early part of 1975 had been due to unsatisfactory
staffing in the subscription department during the latter part of 1974,
as a result of which renewal reminders had not been sent out on
time. Mr Jessop said that the position improved when Mr D. A,
Findlay took over in that department in 1975 and that most outstand-
ing subscriptions had eventually been collected.

Mr F. A. Herridge, G3IDG, asked if the persons responsible for
the late collection of subscriptions had been sacked. Mr Jessop
replied that Mr Findlay had been asked to take over as subscriptions
manager in January 1975 and that although the subscriptions side
was not in complete order, things were considerably better.

Mr R. Broadbent, G3A AJ, asked if the officials of the Society were
salisfied that the records system was 90 per cent efficient. Mr Jessop
said that the records were very much improved but he was not
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excited by the speed of the labour-intensive records system used by
the Sociely. It was his view that a modern more easily accessible
system of records should be used. With the present system it could
take up to half an hour to verify whether a member had paid his sub-
scription.

Mr D. J. Crawley, GBEAO, said he knew of two persons in his area
who were still receiving Radio Communication although one had not
paid his subscription for a year and the other had not paid for two
years. Mr Jessop replied that he could not answer questions on
specific subscriptions but asked anyone aware of such situations to
contact the Society so that action could be taken.

Mr C. E. Newton, G2FKZ, said that in the accounts the profit on
books was always given but that the expenses incurred by the
Society selling these books were never shown. Mr Brown said that
the gross profit on the sale of RSGB publications was shown on the
published accounts, while the net profit was shown on internal
records. Mr Newton said the accounts gave the impression that the
Society makes a profit on its book sales but does not take into
account the overheads: he suggested that publications accounts
should be shown separately. Mr Brown said individual department
costs ware not shown in the 1974-5 published accounts.

There being no further questions, the President put the proposal
to the meeting and it was carried unanimously.

Special resolution
Toamend the Articles of Association so that the following article be
substl tuted for the present article:

9. SUBSCRIPTIONS AND RESIGNATIONS OF MEMBERS

The annua! subscription for Corporale members and Assoclales shall

be such a sum as the Council may from time to time decide.

Where two or more members of a family have the same address
registered with the Sociely, the second and subsequent members
shall be eligible for reduced subscription, which shall entitle them to
all privileges of their grade of membership except that of receiving
a copy of each Issue of the Sociely's fournal. The annual subscription
payable by such second and subsequent members shall be as defer-
mined by Council from lime to time.

Upon the conditions of the preceding paragraph ceasing to apply,
such members shall forthwith be required to pay the full subscription
appropriate lo their category of membership.

The Honorary Treasurer proposed the resolution, at the same
time explaining why it was considered necessary to make this
amendment. He said that at present the articles allowed a maximum
subscription of £6, but with current inflation this limit was out of
date, The Department of Trade had suggested and approved the
removal of this top limit in line with the practice of other clubs and
societies.

Mr Brown said that if the top limit were removed, Council would
propose a subscription of £8 per annum for Home Corporate
members which, without VAT complications, would give an
increase of approximately 45 per cent. He said the last subscription
increase was In 1973, and since then the average wage had also
gone up by about 45 per cent. If the resolution were not passed and
the subscription could not be increased above £6 the economic
axe would fall first on Radio Communication, and the next edition of
the Radio Communication Handbook could not be afforded.

Mr T. L. Herdman, GEHD, seconded the resolution.

Mr W. E. F. Corsham, G2UV, said he wanted to separate the
proposed increase of £8 from the special resolution. The passing
of the special resolution would give Council a blank cheque and
would take away the authority for maximum subscription amounts
from the membership. Mr Brown replied that (a): the removal of the
top limit was suggested by the Department of Trade, (b) Council
had the overall interests of members at heart, (c) without the
removal of the top limit, in the present inflationary situation it would
be necessary to call frequent extraordinary general meetings to
amend the top limit in the relative article.

Mr Corsham repeated that Council were asking for a blank cheque
and that it was a fait accompli.
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Mr G. B. Packer, G3UUS, said he was in no way objecting to the
rise in the subscription to £8 but suggested that the top limit be
raised to say, £15, which was linked to the retail price index. Mr
Brown said that as no one had put up any amendments to the
special resolution it was the function of this meeting either fo pass
the special resolution as it stood or throw it out.

Mr L. Crane, G3PED, asked for clarification of the two points
under discussion. Mr Brown sald that the special resolution was to
remove the top subscription limit of £6. If it were passed, Council
would have the power to say what the subscription would be.

Mr D. Smith, G4DAX, said he had discussed the proposed
subscription increase with members in his region and asked if the
resolution could be amended so that the increase could not be
greater than 60 per cent over the previous vear’s subscription. Mr
Parsons said within the terms of the Companies Act the special
resolution, with no amendments, was either to be passed or thrown

out.

Mr W. E, F. Corsham, G2UV, said he opposed the motion but did
not want this mixed up with the proposed increase to £8.

Mr A. R. Seabrook, G3ZQB, asked what was the existing proce-
dure for putting up the subscription. Mr Brown replied that Council
fixed the subscription within the existing £6 limit.

Mr T. L. Herdman, G6HD, said that previously Council had called
an extraordinary special general meeting and a special resolution
had been passed giving Council the authority to go up to £6. He
said that Council had not put the subscription straight up to the
maximum allowed, and as a body it was to be trusted and members
should refrain from asserting otherwise.

Mr R. Ham, BRS15744, said he supported the RSGB and he trusted
Council to do their best, They were right to do away with the cost of
special meetings. On occasions in the past, special meetings had
been called and a quorum had not been formed. Mr Ham asked
how close the Society was to bankruptey if the resolution was not
passed. Mr Brown replied that it was difficult to answer that ques-
tion, but added that either the size of Radioc Communication would
have to be cut or it would have to be published bi-monthly or
quarterly.

The President said that he had been involved with the Society
long enough to be able to |ook at the record of Council over the past
30 years. It was to his firsthand knowledge that a repeated fauit of
successive Councils had been the palicy of providing maximum
beneflts to members while keeping subscriptions as low as poss-
ible. In the light of the current economic situation, subsidising
membership had gone on far too long.

Mr N. A. Smith, G3HFO, said he trusted Council to fix a correct
level of subscription in order to keep the Society solvent and that he
supported the motion.

Mr G. Wright, G3VUF, said that if any member wanted to he could
put up a motion at any future AGM to discuss future subscription
rates. Mr Brown said this was correct as long as the proposal
was put forward in the correct way.

Mr J. W. Swinnerton, G2YS, said that the way to influence the
Society was through the ballot box at Council elections.

Mr C. Partridge, GBAUU, suggested a postal ballot on major
Issues affecting the Society.

Mr T. J. Sheedy, GBEWO, asked what was the estimated loss of
members if the subscription went up. Mr Brown said a loss of
members was possible but he hoped these would be encouraged
to rejoin the Society.

Mr G. Packer, G3UUS, asked If the motion were defeated, how
long would members have to wait until it could be put up again to
the membership. Mr Brown said 21 days notice in writing would
have to be given, which in practice, would probably mean a delay
of three months because of the length of time it would take to
organize and get the notice published in Radio Communication.

Mr W. J. H. Kempton, GBLN, said he had heard these arguments
before in 1926 and said he was prepared to let Councll decide the
subscription.

Mr L. Crane, G3PED, said he was in favour of an £8 subscription
but asked Council to consider all ways of increasing efficiency and
saving money. He suggested withdrawing the reduced subscription
to associate members.

Mr D. Smith, G4DAX, said that the discussion had gone ona long
time and that basically all had confidence in Council.

Mr M. Pellatt, G4AP, said that if Radio Communication to younger
members were cut we would lose future amateurs and that these
were the people to be encouraged.

Mr L. J. Carpenter, GACNH, said he would like to see a searching
look into all costs and asked it Radio Communication really needed
a colour on the front cover.

Mr R. F. Stevens, G2BVN, said the front cover colour cost less
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than £20 per issue. Mr R. L. Glaisher, G6LX, suggested the front
cover of Radio Communicalion be used for advertising. Mr Stevens
suggested that this was not in accord with the dignity of a national
society,

Mr P. A. Thoregood, G4KD, said that the Society should accept
the recommendation of the Board of Trade, and he suggested that,
In future, the Society’s solicitor be present at Annual General
Meetings.

Mr P. Jones, G3PYU, said that there must be a Society and sug-
pested a show of hands on the resolution.

The President put the resolution to the meeting and asked fora
show of hands.

Theresultwas: forthe motion, 124;
against, 13;
abstentions, 8.

Result of Council election

The President read out the numbers of votes cast for those in the
election to Council for 1976 and announced that Messrs G. M. C.
Stone, D. S. Evans, C. J. Thomas, D. J. Andrews and W, A. Scarr
had been duly elected. In the case of Mr Scarr, who was over 70
years of age, it was necessary for the AGM to confirm Mr Scarr's
election under the Companies Act. This was put to the meeting
and there was an overwhelming majority in favour of Mr Scarr
serving on Council as member for Zone D.

Auditor's remuneration
Mr Brown proposed thatMessrs Edward Moore &Sons be appointed
auditors for the current financial year and that Council be em=
powered to fix their remuneration.

Mr T. F. Campbell-Dayid, G3YMM seconded, There was an
overwhelming majority in favour of the proposal.

Other business

Mr Jessop announced that in accordance with Article 14, Dr J. A.

gaxton had been invited to become an Honorary Member of the
ociety.

The President then presented Dr Saxton with a certificate to mark
the occasion.

Dr Saxton said he was honoured to accept the Honorary Member-
ship and thanked the Society. He said he had always been extremely
interested in the Society's work and activities, although he had
never aspired to become an operator in the normal sense.

Mr J. W. Swinnerton, G2YS, said he did not want the meeting
to close without thanking the retiring members of Council for their
services, especially Mr L. Newnham, GENZ, who had been on Coun-
cil far 23 years. Mr Swinnerton wished him a long and happy retire-
ment. Mr Newnham said he had been a member of the Society for
50 years and that if the Society ever wanted his help it could count
on him,

Mr Swinnerton thanked the President for his patient conduct
of the meeting.

After the AGM there was an informal discussion followed by
the presentation of trophies. Details were reported in the January
issue of Radio Communication.

Region 11 ORM and mobile rally

The Rayal Lido, Prestatyn, made an ideal venue for the Region 11
ORM. The facilities provided by the Prestatyn Council in the Lido
ranged from the large Exhibition Hall where the trade exhibitors
had ample room to display thelr many bargains, to the separate
RSGB meeting room for the ORM. Back-up to this was the special
rally bar which provided service from 11am to 5pm as well as the
standard lounge bar operating under normal licensing hours. In
conjunction with the bar service, there was also available a separate
dining area which offered all catering facilities from a three-course
lunch to sandwiches,

At the ORM, Mr P. Hudson, GW3IEQ, Reglonal Representative, as
chairman, opened the meeting by thanking Prestatyn Council for
making available the very comprehensive facilities of the Lido, paid
tribute to Mr Roy Stubbs and members of the Rhyl Amateur Radio
Club for their enthusiasm and very hard work in organizing the
necessary arrangements for the rally, and introduced the President,
Immediate Past President and the Zonal Manager to the members
present,

The President expressed his pleasure at being able to attend the
meeting, having arrived hot-foot from the Crawley dinner the evening
before. Mr Parsons expressed his disappointment at not being able
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to visit the area last year during his term as President. Mr Thomas

discussed the activities in Wales and stated that although Wales'

interests were amply represented at both Council and Regional level,

::\eu was a very urgent need of nominations for Area Representa-
ves.

During the open meeting, questions ranged from the terms of
reference of the Broughton Trophy, which excludes the participa-
tion of members fromWales, Scotland and N Ireland, to the disci-
plining and exclusion of stations who radiate poor-quality signals
when operating in contests, There was a discussion of the mem-
bers' dissalisfaction with the Society's administration. Several
members stated that it took up to five or six letters to HQ before
recelving a reply. Another member stated that, in his experiencs, if
one wished to subscribe to any of the American magazines, it was
far quicker and very much more reliable to write direct to the USA
when one had a reply by return of post than to use the RSGB as
the recognized agency in this country. The meeting listened with
interest to the replies from the Council members representing the
Society and recognized that there were considerable difficulties in
administering the members' needs with the current resources avail-
able. Mr Parsons reminded members that if they availed themselves
of the scheme of representation in existence, a large proportion of
the correspondence arriving at HQ would disappear.

Among the warmly-received guests were Mr Basil O'Brien, RR
Region 1, and Mrs O'Brien.

Praise was given for the very comprehensive talk-in facilities on
all bands together with the noticeable back-up from M-P vhf
repeater,

Special event stations

GB3ICAD, 8-11 July

This station will be operated by the Catterick Garrison ARC during

the Catterick Army Display. Operation will be on 80-10m cw and rity

nond 2m ssb, from 1200 to 1700 daily. Details from hon sec G3WNG,
THR.

GBILGS, 9-10 July

Operational during Loughborough Grammar School Open Day on
the evening of the 8th and all day on the 10th. It will be active on all
bands 80-10m ssb/cw/a.m. and 2m fm. Commemorative QSL cards
will be available, There will be many other displays, and contacts
and visitors will be most welcome. Details from G4ERD, 50 Wood-
brook Road, Loughborough, Leics, tel Loughborough 212583,

GBISHQ, 19-30 July

Operational during the International Patrol Jamborette, Blair Atholl,
Perthshire, on all modes 160-2m. Foxhunts will be held on 2m and
there will be constructional projects. The event will be attended by
some 700 Scouts. Details from GM3OWU, QTHR.

GB2MT, City of London, July
To mark the 80th anniversary of the first public demonstration of
"wireless" by Marconi from the Post Office building in St Martin
le Grand, City of London, on 27 July 1896, the three amateurs living
in the city, GBITS, G3COR and GBFW.J, are organizing the operation
of this station, It is hoped to be operational on 80, 40 and 20m, 144
and 432MMHz, Oscar 7 modes A and B, and perhaps 23 and 3cm.
Assisting will be G4BWG and GANYY.

Support has been promised by GEC-Marconi and the RSGB,
and it is hoped to receive support from other directions—notably
from the Lord Mayor and Corporation of the City.

GB3MRC, 31 July-1 August

The Nottingham and Plessey ARCs are operating this station during
"Rail-Ex '76", an event organized by a local railway preservation
concern, the Midland Railway Co, at Gregory's Rose Gardens,
Stapleford. The venue is one mile from M1 junction 25 along the A52
towards Nottingham. Operation will be on 80, 20 and 2m, probably
with rtty. Details from G4EKW c/o GBIPH, QTHR.

GB3IWFS, 31 July-2 August

This station will be operational during the Wakefield and District
Annual Flower Show, Clarence Park, Wakefield. Operation will be
on 160, 80, 40, 20 and 15m cw/ssb, 2m fm/cw/ssb and 70cm ssb/cw.
The station is licensed for consecutive operation on more than one
band. Skeds are welcomed and QSLs will be senl. Visitors will be
welcome, and licensed amateurs can operate the station on
production of their licence. Details from G4AAQ, QTHR.
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your opinion

The Editor

Radio Communication

Sir—Your "Current Comment" (June 1976) gives me and many other
amateurs cause for concern, not only as regards the present use of
the rf spectrum by radio amateurs but as to future use by them and
the possible curtailment of their activities in the light of the Geneva
Conference in 1979.

While no amateur worth his salt will dispute your view that
irregularities are undesirable, what is at stake is the fundamental
issue of the extent to which amateurs shall be entitled to use the rt
spectrum.

It is my view that in general terms the standard of operating in
this country is as high as anywhere in the world. If that be the case |
am minded to ask just what plans are being made for the develop-
ment of an observation service. With the advent of information and
data banks by industry and government services there is an increas-
ing involvement by the state and other organizations in the funda-
mental freedoms of the individual. As a radio amateur | am obliged
to operate my equipment within the terms of my licence but, subject
only to that and to the Wireless Telegraphy Act generally, my rights
are unfettered. Before an observation service is set up | would sug-
gest the following pertinent questions be answered by those
propounding such a scheme:

(a) Has this suggestion emanated from HM Government or from
an overseas government through the medium of an overseas
amateur organization ?

(b) What is the present state of the plans to which you refer and
how far have they been developed 7

(c) Whatis the projected financial implication either for Govern-
ment or for the radio amateur in these plans ?

Although | am unlikely to be a big objector nevertheless | resent
the suggestion implied in your comment that because | object |
necessarily offend.

Guy B. Moser, G3HMR

The Editor
Radio Communicalion
Sir—l am writing to you about the planned introduction of an
observation service (“Current Comment''—June), | think it might
have the opposite effect on the WARC to that intended, in that the
introduction of such a service draws attention to the fact that there
is ""a very small minority™. Unless the planned observation service
has teeth, | have a feeling that the whole thing will be a waste of time
and effort.

It will be very interesting to watch further developments. | hope
there will be full explanations in the pages of the journal.

P. J. Halls, GACRY

The Editor

Radio Communicalion

Sir—As one of the 5,000 or so amateurs licensed for mobile opera-
tion In the UK, | would like to say a heartfelt "Thank you' to Mr D.W.
Morris, G3AYJ, for his superb article on the suppression of vehicle
interference in the May issue.

It was a pleasure to read, compared equipment and devices at hi
and vhi, and, at the end, listed all the troubles pots and solutions, so
that the harassed mobile operator does not have to plough through
several books to find the answer to his particular problem.

Thanks again.
D. T. Mitchell, G3MQY/M

The Editor

Radio Communicalion

Sir—| have recently noticed that many amateurs using the 2m
repeaters in this country are curiously reluctant to use phonetics
when giving their callsigns. | can only assume that this is due to the
fact that one tends to work the same people very often on these
machines, and thus phonetics are often not necessary. However, it
Is very hard for itinerant users like myself to copy unfamiliar call-
signs above car noise,

I think that fixed stations fail to realise sometimes that mobile
operation is a far cry from a comfy chair In a quiet shack! So, gentle-
men, please use phonetics when establishing contact; it makes life
alot easier, and saves much confusion|

“Rick" Sterry, G4BLT
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The Edilor
Radio Communicalion
Sir—With reference to the "Quick Tip" in the June Technical Topics
regarding the use of potassium hydroxide pellets for revitalizing
lifeless Nicad batteries, | feel that a word or two of warning may not
be out of place.

The common name for potassium hydroxide is caustic potash.
This is similar to—but rather worse than—its close relation « ti

He was British organizer of the American Society of Wireless
Pioneers.

The Society has also been informed of the deaths of:

Mr E. W. Bonson, G3JHY, and

Mr H. W. E. Prodger, GBALU.

soda in its corrosive action on flesh, paper, wood, paint, polish and
aluminium. It is not a substance to be trifled with by those with no
experience in handling corrosive chemicals—one drop of its solu-
tion splashed into an eye can cause permanent blindness.

Potassium hydroxide is readily available from suppliers of
laboratary equipment, but anyone contemplating its purchase ought
to order safety spectacles and rubber gloves at the same time.
There are about 4,000 pellets to the pound and they must be stored
under airtight conditions.

All in all it might be a lot safer to invest in a set of new Nicad
batteries.

M, A, Sparks, BSc, BRS24568

obituaries

The Socziely records with regret the deaths of the following radio
amateurs

Mr W. Burgess, G2VY

Bill Burgess died on 14 May aged 78. He was a member of the original
Grimsby ARS and was the oldest amateur resident in the district.
Before the Second World War he was active on 7 and 14MHz and
later on S6MHz.

Mr R. Lunnon, GZRL

Ronald Lunnon died on 22 April after a long iliness, Licensed in the
early "twenties, he will be remembered by many for his cw activity on
the hf bands and 10m. After the advent of ssb his interest turned to
vhf, and thereafter he remained active on 2m.

Mr C. T. Malkin, G5IV

Trevor Malkin died on 17 May aged 73. He was president of Barnsley
& District ARC, and for many years until recently had been town
representalive for the area, Active on all bands from 160 to 2m, he
was well known to both dx and local stations and held many certifi-
cates for dx working. He was widely respected for the help he gave
many younger members in obtaining their licences.

Mr P. H. Mohamed, MBE, VS5PM

Pengiran Mohamed, who died recently, became the first holder of a
V85 callsign in 1936. A life-long cw devotee, he recently returned to
the dx bands after having been QRT for many years.

Mr R. Sunter, GIDH

Robert Sunter died on 15 December 1975, He had been an RSGB
member since the 'thirties, and his callsign was well known through-
out the world. In recent years he was active on 80m.

Mr C. W. E. Sweet, GJELT, GEGAK

Ted Sweet died on 12 February aged 63, He became licensed in his
late fifties, and was an active member of the Plymouth RC, the
Royal Naval ARS and the RSGB.

Mr R. F. Taylor, GIJVZ

Ron Taylor, who died on 1 March aged 71, was an enthusiastic swl
for more than 30 years before being licensed in 1954, Mainly interes-
ted in top band, he was a regular member of an early morning net
until a few days before his death.

L. E. West, ZLIRP
le.gs West died on 1 May aged 66. He was heard regularly on 15 and
m.

Mr K, C. Woodman, GIEBU

Ken Woodman died on 4 April. An experienced professional opera-
tor, he passed on his knowledge by making regular slow morse
transmissions aimed at helping bedfast listeners gain their licences.
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raynet
S.W.Law, G3PAZ

With the holiday season well under way, the family commitments
of members naturally take first place. No doubt this would account
for the lack of activity on the Sunday morning 80m net. To re-cap
for those who may have mislaid their notes; the net is every Sunday
at 1000bst on 3:630MHz plus or minus QRM.

Errata

We apologise for an unforlunate error in the May column under
"Repeaters"; the correct information should read RBO, 434:600MHz
IN, 433:000MHz OUT.

Group news

The Glasgow group gained some excellent publicity at the time of
the Symposium on Disaster held in the city on 13-14 April, when a
paper was read by controller Terry Darke on the service provided
by Raynet, its operation and availability. A local press report sub-
mitted by GBGZH, Northants, also demonstrates good liaison,
Incidentally, applications for Raynet membership would be
appreciated from the Corby and Kettering areas.

Raynet will be represented at the Anglia mobile rally on 18 July,
reports G3AJS. We would also remind you that there will be two
Raynet tables at the RSGB Radio Communication Exhibition at
Alexandra Palace, 30 July-1 August.

A new group at Milton Keynes is understood to be well on the
way under the controllership of R. J. Bullard, 8 The Limes, Stony
Stratford, Milton Keynes. The address is given in full as Mr Bullard
is not a licensed amateur. However, in order to forestall comment,
he is a member of the RSGB and therefore the appointment is
legitimate since a controller is, of necessity, an administrator. It is
an interesting point!

Itis understood that a new group is in the process of formation in
Bedfordshire. South Anglia reports exercises using the 70cm band
and we await results with interest, GBCAG reports that the Cam-~
bridge City group are paying great attention to establishing good
liaison with user services. There Is a possibility that there may well
be further developments in the Grampian area, More on this at a
later date.

Alan Foss, GBEAY, reports on a meeting attended by several SE
controllers and also by Raynet committee member G3GJW on
behalf of Kent. This GLC meeting discussed and agreed to Raynet
participation in the proposed exercise ‘'Floodproof' to be held on
4 July. User services will be In action on this date.

The Yorkshire Repeater Group have enquired into the possibility
of the formation of a Raynet group using their facilities.

Lectures

Members are reminded that lecture material (and, of course, offers
of assistance) are still welcome. Lectures have been given to
Grafton RS (one of the oldest clubs in London) by G3GJW and to
the Echelford ARS by G3PAZ. There are a number of clubs
whose secretaries would be glad of an offer to round out the
programme if suitable Raynet lecturers were available, so why not
give it a thought ? G3GJW has also lectured to the Dartford Heath
DF Club, so interest is widespread and only requires a little liaison.

Developments

The Raynet Manual is due for reprint, and certain amendments to
the rules are under discussion. All suggestions are welcome. Even
more important are the results of the discussions with the HO with
regard to changes In the regulations as they affect Raynet. (See
news item In "QTC").

*130 Alexandra Road, Croydon Surrey CRO 6EW.
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— contest news

DX Section—fixed stations

March 144MHz Open Contest results

Some contests are a pleasure to remember; others are best
forgotten, Cold weather, poor conditions and the failure of the
experimental rules placed the March Open firmly in the latter
category.

The 200km rule in the dx section was an attempt to encourage
stations to work dx in preference to local contacts, but conditions
proved too poor to give the average 10W fixed station a look-in.
Some entrants were in favour of the principle of reducing the value
of local contacts (though not necessarily to zero), but in retrospect
it seems better to return to the normal scoring system, and let high-
scoring contacts come to those who have the skill to find them in
the QRM. Even with the new rule, the usual callsigns appear among
the leaders: these stations will do well under any reasonable rules,
as has been proved by experiments in earlier years. The adjudica-
tors are grateful to their German counterpart DK6EI for checking
some contacts in the dx section.

The local section was intended to provide a contest for those who
have no access to ssb equipment, or did not wish to use it. The idea
worked well in the December 1975 Fixed Contest, but not this time.
A few fm stations chose to run high power in the ssb part of the
band, causing severe interference and a lot of bad feeling; having
heard them, more fm operators decided they would have to do the
same. The average ssb operator does not object to the occasional
fm signal in “his" part of the band, but cannot be expected to
tolerate an S9+ fm signal calling CQ on 144-3MHz. If ever a non-ssb
section is reintroduced—which is doubtful in view of the bad feeling
created—then adherence to the band plan will have to be made
mandatory. This will also include leaving the simplex channels on
and above 145MHz clear for the use of non-contestants. Stations
who showed complete disregard for the band plan gained an unfair
advantage over their more considerate rivals; whether they gained
any satisfaction is a matter for their own consciences.

Many entrants made comments on their cover sheets, others
wrote letters, and GB8JYR/P, G8CDW, G30IT, G8GMQ and
GBKYV/P sent check legs: thanks to you all. It is an unfortunate
fact that there are not encugh free weekends in the year to satisfy
everyone with a tailor-made contest, and any attempt at a compro-
mise may end up by pleasing no-one, as did the March Open.

G2HIF (local), G3SEK (dx).

DX Section-portable and /A stations

Posn Callsign Points QRA DX Km
1 GACDN 3,108 AMis HBIAMH/P 730
2 G4BPO 2472 AMTT F1AJDIP 138
3 GM4DSZ 1.070 YRE0 FODA/P 827
] G4CZP BN Yon FODA/P 480
5 GIUKC BO7 ALSE GBHTE 40
B GICHN 634 Y K61 FEBZJJP 725
7 G3HOX 587 YN4D ON4PBIA 540
8 G3JXN 559 ZL39 GMADSZ 610
9 G5YC 521 ZL50 DCsRAA 548

10 G3KMI 477 ZHOo4 GM4DSZ 675
1 GSAZA 454 2069 DCBRAA m
12 G3GZJ 401 XKES GACDN 538
13 GEKJF 391 ZL3o DCBRAA 545
14 G4AEZ 384 ZL30 DJacP|P 550
15 G4BRO 302 ZL59 DCaDZA 465
16 GEBMP 286 ZM21 DCaDZzA 575
17 GaBzZU 237 ZK05 DLOCK/P 540
18 GSBEQ 202 YN50 FODA/P 45
19 GEKME 20 YHKOT - -

20 GIBLA 1682 ZL20 DKIVAIP 520
2 GBBKR 157 YL43 ONBUN/P 420
=2 GEIWA 109 ZN18 FODA/P 507
23 GBHGN 102 AL31 G4CZP 333
24 GEBVF 68 YNS0 GM4DSZ 3715
25= G8ITS 51 ZLe0 GWaUCB/P 270
25= GeGll 51 - -— -

4] GBGSH 18 ZL40 ONSUN(P 250
b GEJAY 9 YL10 GBBQX/P 220

Local Section—portable and /A stations

Posn Callsign/P Points QRA DX Km
1 G4BRA 1,257 ZL26 DKSPD(P &40
2 GWEBFKI 3 YNE3 G3XBF|P 287
3 GIDWZA 286 ZL40 PAOCKV/P 365
4 G3IYXZ 259 ZL35 ONSUN/P 307
B GIVGEGE 240 YMS50 G4DSP 120
] GeGDK 214 ZL17 FIDZN|P 229
7 GaXZW o9 YL GBJAZ 220
8 GBKFM/A 68 ZN18 G4BRAP 234
] GMBKRL 58 YP14 GEWR 145

10 GsDXD s YMED GaviZ 18
Local Section—fixed stations

Posn Callsign Points QRA DX Km
1 G3ERN 517 AL G3GZJ 424
2 GSETB 387 ZLa7 ONSUN/P 325
3 G3BFM 320 ZL48 El9Q 455
4 G4DLB 296 ZM74 ONSNK/A 370
5 GEIXG 295 ZL46 ONSUN/P 310
6 G8JGE 272 ZL3e GBKNM/P 140
7 GIVWI 2n ZM54 ONSUN/P 372
B GBKSP 254 ALd1 GWIUCB/P 288
9 GEUW 252 AMB1 DCIDZA 440

10 G3USF 210 YNTO G3KMI 225
1 GEHWO 169 ZL55 GW3UCB/P 225
12 GEKNW 137 ZL50 GWIWRA/JP 27
13 GIILO 138 Yi2s GMIDSZ 550
14 G8IZD 78 AL4l GBBQX/P 73
15 GIWMR 76 AL41 GWIWAS/P 2E0
16 GBJLD 57 ZL&0 GBVZ 68
17 GEFDL 58 YN38 GWSBKYV/P 74
18 GW4EVX 35 YNES GauBx 85
19 G3RQJ a2 ALG1 GBFMK B0
20 G4BBA 24 ZM39 GWIWAS|P 199
Listeners' Contest

Posn Name Points QSOslogged

1 Terry Cooper, BRS28005 511 88
2 David Thorpe, AB163 314 83
3 Steve Blake, ABS97 215 104
4 Ron Thomas, BRS15822 256 58
5 Tim Charles, A8827 220 se*
6 MNorman Henbrey, BRS28198 189 29
7 Michael Green, ABOSS 139 35
B Nell Whiteside, ABg5e 116 38
-

QRAGs logged but no QTHs—305¢ deducted.

Posn Calisign/P Points QRA DX Km
1 FODA 2,633 ZJ21 GMEFFX/A &18
2 GEBOQX 2,452 AKO3 F5MF/(P 747
3 GWBBHH 2,166 YM44 DCSRAA 78
4 Gwaucse 2,027 YNTS ON4PB/A 581
5 GWIWAS 2,008 YM14 ON4PB/A 555
[ G3UUS/LX 1,996 DKM GWSEBHH[P 670
i GW3IWRA 1,470 YLOS GM4DSZ 572
8 GaPMH/A 1,397 AM21 DKOHH/P T
9 G3PIA 1,383 ZL33 DLovlP 650+

10 GW30XD 1,316 YMS55 — gox
11 GDIFLH 1,013 Xoss ONBNK/A 665
12 G4BWG 887 AL4S DF3GY/P 680
13 G2FJA 22 AL43 GM4DSZ -
14 GW4BSP 756 YMo4 F1DZN/P 415
15 GeDOU 7 Yo ONSUNJP 537
16 G3XBF oz ALZ1 GM4DSZ 610
17 G4EUR 684 ZL4 GM4DSZ 627
18 GEIWD 573 YKZ8 DCIDZA 590
19 G8GRB 488 YMmze ONSNK/A 472
20 G3GQC 460 ZN64 PADOOS 500
21 GW3WIR 463 YM25 ONSUN/P 482
22 G4DAG 447 ZM25 _ —
23 GWaDLX 440 YMT5 DCSDZA 645
24 GIGXIA 432 YN4g FODA|P 470
25 GAYMD/A 422 ALES DLOCK/P 410
28 GBJXK as2 YL75 DCSDZA B40
27 GBHYF 254 Z065 - —
28 G4BP 224 Z0s58 FODAJP 5004
o GECRN 187 AMB1 PAOMS/P 375
30 GWSEQJ 118 YNTS GEBQX|P 350
3 GMBAKB 104 YPi4 GAEUR/P 482
32 G4ESK 73 M GMBEDX 340
33 GEHQR/A 49 YHoT GACDN M5
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8th BARTG VHF RTTY Contest
1800-2300gmt 11 September, 0700-1200gmt 19 September
This contest, on the 144MHz and 432MHz bands, will be open to all
licensed amateur radio stations in Zones 14 and 15 permitted to use
rtty. Logs must be received by E. Yeomanson, G3IIR, 32 Gaynesford

Road, Forest Hill, London SE23 2UQ, by 15 October 1976.

Full rules of the contest can be obtained from E. H. Double, 839
Linden Gardens, Enfield, Middlesex.
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First 1-8MHz Contest 1976 results

The HF Contests Committee is pleased to record a considerable
Increase in the number of entries lor this event compared with the
other top band contests held during the past 12 months. Whether
this increase was due to favourable conditions, poor tv programmes,
the success of the AFS Contest held a few weeks earlier, or the
longer write-up for the Second 1-8MHz Contest 1975 published just
prior to this contest, we do not know! Nevertheless il is an encour-
aging sign that the art of cw operating has not been forsaken,
particularly by the newly licensed.

The two leading stations in last November's contest repeat their
success, but in reverse order. Dennis Andrews, GIMXJ, from East
Sussex, tops the 56 British Isles entries with a final score of 652
points from 141 QS0Os, 48 of which collected bonus points. GIMXJ
used a modified SB401/SB301 combination, a 270ft centre-fed
aerial at 60ft, and a 60t loaded vertical. The runner-up was Stephen
Wilson, G3VMW, of York, who also made 141 contacts but fewer
bonus points. Seven "Under 18" eniries were received, and the
leading one was from Alan Gray, G4DJX, of St Albans. His score of
435 points came from 86 contacts made using fairly modest equip-
ment—the transmitter was a home-brew job, the receiver an R107,
and the aerial 4Tm long and 8m high.

In the contest for the Maitland Trophy, Andrew Givens, GM3YOR,
has narrowly beaten GM3CFS by just 24 points. In the Overseas
Section, which received only moderate support although several
other European stations including El and DL were active, the winner
is Petr Douders, OK1DKW, who worked 37 British Isles stations,
and the runner-up PAOQRP. Special mention must be made of the
good check log received from SWL D. Sharred, A8312, from
Birmingham. He would like to see the introduction of an SWL
Section to the 1-8MHz contests; so would the HF Contests Com-~
mittee but recent indications are that there would be very little
support.

Subject to Council approval, the Somerset Trophy will be
presented to GIMXJ, and the Maitland Trophy to GM3YOR. Certi-
ficates of merit will be sent to the three leading stations In each
section, and the leading entrants "Under 18",

G3NKS
British Isles Section

Posn  Callsign Code Paints Posn Calisign Code Points
1 GIMXJ SXE 652 25 GM3YOR/P HLD 363
2 GIVMW YSN 30 GiZON LON 384
3 GMBUE SXE 621 31 GIZNH WLT 349
4«  GIRPB LON 5B 32 GIUQW KNT 346
s JGIsu NOT 563 33 GIKKQ SRY 335
G3YMC BRK 563 34 gﬂg’:ﬂ gt: g'
1 G6BQ KNT 555 o 4
8 G3IPDL HBS 54 35 GIMTI RBS. 03
9 GIORH KNT 535 3T _GiALG BAK, W
10 G3XSC BB 8M g JOWNGWX  GDD  2m
11 G3RBP CNL 523 SACCH GNY e
12 GIANS NOT 519 N GicHY HWR 204
13 GISIE LON. a8 4 GIVYF SXE 2
14 GITR SXw a2 42 Glover  KNT 265
15 GIKTZ LON 471 43 GIENV/A! LON 262
16 G3LCH LON 47 GSY it
17 G4BXT KNT 466 4 4 Guno SRy 2%
18 G4BWP BFD 454 GazNE Les
47 GIWQK/A XE 256

GI3JEX DWN 446
19 48 GIBXN/A ¥Ss 253

GM3CcFs HLD 448
i paw A 49 GIATF DVN 241
21 7 50  GIFNK SRY 220

GADIX HFD 435
51 GBVF MCH 207
23 GW2IXNS GDD 434 52 GIFVW YSN 205
24 G3IXWZ NOT 408 53 GBQZ DYS 200
25 GIGC LON 398 4 GeEsce SXE 1M
26 G4CEN HPH 383 5GP SRY 138
27 GICWH* SRY 37 5%  G4DRS® BFD o
28 GITXF ESX m 57 GaULY CBA &7

* “Under 183"
Check logs gratefully acknowledged irom G2BTO, G3USE, G4BVH, GW3Jland AB312,

Overseas Section

Posn Callsign Points Posn Callsign Points
1 OKIDKW 204 ] OKI1AXD 147
2 PADQRP 18| 7 OKZPGF 144
3 QKIDDL 179 8 PAOMBD 28
4 OKIDJK 165 ] OK3CEG 95
5 OKZPAW 153 (] HBINO 20

Maitland Trophy

Posn Callsign 2nd 1*8MHz 1875 1st 1"8MHz 1978 Tolal
1 GM3YOR 546 369 15
2 GM3CFs 445 442 )
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April T0MHz Open Contest results

Conditions were similar to those for the 1975 contest, and were
described as “the worst ever", and the weather "miserable”, Scores
were similar to last year's but they were accumulated from fewer
contacts, which tends to suggest that conditions this year were
slightly better but activity was down. Many well-known callsigns
were missing from the logs and the small number of entries received
for both sections confirms the lower activity,

Comments about the rules were few, which is a pity since con-
structive comment is a feedback in the process of tailoring a contest
to meet the requirements of the customer. The only worthwhile
comment was made by GW3ONP/P, who thinks that the contest
should last 24h because it is not worthwhile to go portable for an 8h
contest, G3JYP reinforced the 24h argument—he thinks that a dx
station requires the extra time to winkle out his contacts, The view
adopted by the VHF Contests Committee for this contest was that
8h was sufficient time to work all the active stations now that co-
channel working is commonplace. G3TWG and G4ARD/|P found
this duration to their liking, confirming the committee's decision.

FIXED STATIONS

Posn Callsign Points Q50s QTH Bostdx Km
1 G30OHH 343 58 YN79 GM4BQA (P 320
2 G3IRJIX 283 51 ZM31 GMABQA P 365
3 G30IT 218 61 AL33 GIWOS/P 400
4 GAAEQ 240 38 YN8 G4ASR/P 435
5 GIAGE 236 42 ZNad G3XCS 350
] GaIxopy 225 40 AMTT GWIONP/P 303
¥ G3aJYP 186 22 Y038 G3LCH/P 415
] GEALZS 184 2] b GMADMZ[A 225
] GIBW 176 20 Y033 G3LCH/P 440

10 GSDF 174 28 ZL4s GMaDMZ[A 440
n GSAEZ 160 3 ZLa0 G4ASRIP 413
12 GIRWM 138 2% ZM32 GAASR|P 320
13 G5UM 137 30 ZMas GMADMZ[ A 235
14 GITWG 125 35 ZL37 G3NEO 220
15 GSHD 123 23 ZKo2 GAASR[P 290
1 [638TO 17 a ZL55 OH 210
G3TAA n? a7 ALdl GWIONP/P 249
18 G3TAL e 17 ZK14 GAAGE 260
19 GaCQZ 75 20 ZL19 Gaxcs -—
20 G3IHBG 52 14 ZLso G3IOHH 260
21 GM3YOR 49 17 YQ&5 GW3IONP/P a7
22 GIWFM 43 2 ZL30 GILCH/P 10
Check log received from GIGZJ.
PORTABLESTATIONS
Posn Callsign Scoro QSOs QTH Bostdx Km
GW3IWRAIP 805 m YLo5 GM3IBQA(P 45
2 GW3IONP/P 535 [:3 YM44 GM3IBQA/P 444
3 GaPlA/P 427 T2 ZL33 GMIDMZ] A 4
4 G4ARD/P 409 m ZL18 GMADMZ|A 410
5 G3LCH/P 328 58 ZHKO5 GIBw 425
L] GIPFM/P a2 54 YKog G3JYIP 403
7 GW3UKV/P 308 44 YM33 G3IDAH s
8 G30oUT/P 300 36 YM4as G4ASR|P 410
] GISVLIP 268 57 ZL57 GIBW 405
10 GIWos/P 223 22 YO2a GI0IT 385
1" GMIDMZIA 218 2 YOoo2 GSDF 420
12 GIWKS(P 209 49 ALT3 GIAUS 308
13 G4ASR/P 179 17 XKe3 G4AEQ 435
14 GI4DZIOJP 146 16 AKI2 GIOHH 310
15 GACRC/P 144 14 XK63 GANEQ 420
16 GIRQZ/P (1] o7 AL60 GWIWRA/P 295
May 432MHz Open Contest results

There was more activity than usual but a number of portable, as
well as fixed, stations which appeared in the logs did not send in
entries—why ? Scrutiny of the contact times showed that most
stations closed down from about 0000 to 0600: maybe this was due
to the realization of general poor conditions,

S5SB is now the mode, with linears greater than 100W output, with
some stations using the more recent selected type transistors in
the first rf stage. Combination of a group of Multibeams is the
favoured aerial system for portable. By the comments noted the
majority of operators enjoyed the contest—one said never again. A
number of complaints that operators would not work cross mode;
this caused bitter comment. Altogether a good set of logs, and our
thanks to the leading poriable station for their computer log print-
out accompanied by the distance and direction analysis, a good
cross check for the adjudicator.

The 1951 Council Cup Is awarded to GW3UBX/P, subject to
Council approval, and a certificate goes to GW3UCE/P. Certificates
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also go to G3JXN and G3KMS as the leading fixed stations, and
Roy Thomas, BRS15822, with a score of 86 goes into the listeners'
table. G8ACJ

FIXED SECTION

Posn Calisign Points QSOs QRA Bestdx Km
1 G3JXN 256 69 ZL39E G3SFG(P 36
2 G3KMS 184 a3 YN3IBA GBAGU/P 293
3 GiBW 148 18 Y0336 G4CQR 430
4 GBAZA 148 24 ZO6aH GaBHW 340

G3INKL 148 32 YN1IC G3PMH/A 268
L] GD2ZHDZ 122 16 X068B GIPMH/A 380
7 GSGP 12 30 ZL50B G3KMS 201
8 G3KJF 102 48 ZL30C GWa3UCE/P 255
] G3RQZ 09 21 ZL50G GW3IUCe/P 2713
10 G5DF 96 2 ZL458 ONSUN/P 315
1 GIEOP a5 25 ZNZ2C G3PMH/A -
12 GILCH 88 32 ZL50G ONSUN/P 266
13 G3IsVY 82 38 ZLS0E ONSUN/P 250
14 GIOHC 79 27 ZM3C GBAGUIP 220
1§  GIHCW 61 17 ZN24C G3JXN 270
16 GIEHM 59 20 YMI10A GBAGU/P 240
17 G3IKMI 47 13 ZKMG ONSUN/P 345
18 GBHBQ 45 17 ZN13G GWIUCE/P -
19 GEHVY a2 10 YKesC GCBAAZ 155
20 G3IWA 23 ] ZNigC GBLOW/P 12
29 GMEBKE 2 4 YPOSF GW3IUCE/P 330
G3UFY 22 18 ZL50J G4ALE/P 33
23 GSHGN 21 15 AL3IC G4ALE/P 80
24 GBFDL 17 8 YN38J GW3IUBX|P 120
25 G3BKR 16 8 YL48H GWalUBX|P 10
26 GECTT 12 10 ALdld G4ARD/P 60
21 GEKNW 11 -] ZL50D G4ARD/P 63
28 G3ILO 6 2 YiL20G GW3UBX/P —
PORTABLE SECTION

Posn Callsign/P Polnts QS0Os QRA Bestdx Km
1 GW3UBX 692 106 YMd44D ONGDH 538
2 GWauce 657 103 YNISF ONSUN/P 517
3 GWBAWM 644 93 YM54D ONGDH 530
4 GIPMH[A 605 m AMTIF PAGNYM/P 390
5 GBAGU 503 62 ¥YL7ZH ONSUN/P 510
[ GIXDY 482 73 ZN49J G3AUS 395
7 G4ARD 439 108 ZL18H GD2ZHDZ 360
8 GaLOw 344 85 ZNT3IE ONSUN/P 425
] G4ALE 262 50 ZK20A PAOMS/P 375

10 G3ISFG 218 40 ZO45F G3JXN 323
11 G3IS0 149 39 ZKOTH FiCF 320
12 GW3NNF 139 21 XN4SE ONSUNIP 520
13 G4ASE 135 31 ZM1sd ONSUN/P 375
14 GIAYY 135 39 ZNTIH GBAGUIP 270

G4APD 119 41 ZM45D GWBAWM/P 147
i6 GWEBXJ 65 21 YL25A G4ARD(P 178

April 1976 1-3GHz Open Contest results

Poor propagation and low activity combined to make this a frus-
trating contest for those who had expended much effort in develop-
ing and setting up efficient station equipment. Whereas the VHF
Contests Committee cannot do much about the former it has been
agreed to try to improve the latter next year by considering that this
contest run concurrently with part of the Spring 432MHz event.

The results show a clear win for last year's winner, G3WDG, in
the portable section, and for G3JXN in the fixed section, Certificates

go to both. G3VPK
FIXED SECTION
Posn Calisign Points QS0s QRA Bestdx Km Pwrout
1 G3JXN 827 20 ZL30 G4BPO/P 127 15
2 G3IHCW 380 7 ZN24 G4BEL T 5
3 G3NHE 342 6 ZN54 GBEOP 42 5
4 GBEOP 322 ] ZNZ2 G3ZIV 50 ]
5 GIFYX 240 5 ¥YL38 GBAGU/P 135 10
6 GBIFT 223 3 YM50 G4BEL 150 4
T G3NKL 160 4 ¥N17 G3FNQ 36 40%
8 G3ITOF 102 2 ZM24 G4BEL ] 10
9 GEBKR B3 2 YL48 GWBADP/P 45 3
10 GBCTT 68 5 AL41 G3JIXN 28 2
PORTABLE SECTION
Posn Callsign Points QSOs QRA Bast dx Km Pwrout
1 G3AWDG 2,093 21 ZLse GILQR 236 B60*
2 G4BPO 1,075 11 AMET G3IWDG/P 214 60
3 GIWIR 956 16 ZL26 GWBADPIP 150 05
4 GBIDZ 502 10 ZL60 GIWDG/P 112
5 GWSADP 418 7 YLz2s G3IWIR/P 135 50
6 G3RQZ 380 9 ALS52 GIWDG/P 97 3
7 GWSBXJ 370 ] YL25 G3IWIR|P 144 3
8 G2DOSP 27 3 ZKos G3GDR g9 5
* SSB used.
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3-5/TMHz Low Power Contest 1976 results

The clear winner of this year's event is again Philip Bagshaw,
G3INEO, and David Sergeant, G3YMC, takes second place having
been 13th last year. A. J. Gould, G3JKY, moves up one to third
position. Scores were higher this year but many of last year's
contestants failed to put in an appearance so that the total entry
dropped from 26 to 16. The standard of most logs was very good
with most entries on RSGB Contest Log Sheets and the points
lost were mostly due to errors in reports or serial numbers.

The inclusion of TMHz was not a success, partly because ol an
unexpected clashwith a YU/DL contest and also because conditions
did not favour inter-G working. It did not significantly affect the
results, with only three stations submitting scores on that band,
although several others mentioned having tried their luck without
SuUCCess.

It is clear that the points differential is still biased against the 5SW
stations and that another means of attracting entries from further
afield is required. Both of these factors can probably be rectified
by the introduction of a multiplier based on counties/countries as
suggested by some entrants. Comments with the logs are gratefully
acknowledged.

Subject to the approval of Council, Philip Bagshaw will be
awarded the 1930 Committee Cup.

Posn Callsign Power(W) 35 7 Points Q50s TX Antenna

1 G3NEO 1 6133 — 6,133 62 ECS1 Dip

2 GIYMC 1 5300 — 5300 53 2xIN2476 1801tIw

3 GAKY(P 0.55 4,533 — 4,533 46 2NT06 Dip

4 G3IAZX oe7 4100 — 4,100 41 BFYS1 Inw-L

5 G8PG 1.2 3,100 150 3,250 35 2N3053 130 it

6 G4CZBIA 1 3,200 — 3,200 33 2xBFYS1 Dip

7 G3RQZ 1 3100 — 3,100 31  EL9t 80 ftel

8 G3DNF 19 1900 — 1900 38 TIX 50 ftof

# G3AI0 2 1,70 — 1,700 34 - 100itel
10 G3uyYMm 2 1,283 — 1,283 28 BDi123 70 ftel
11 G4AYS 04 1,266 — 1,266 14 BFY51 1201t et
12 G4DDX 18 1250 — 1,250 27 BDi132 W3IDZZ
13 GWacw 45 1,160 — 1,160 58 ECLB2 Inv-V
14 G3HTI 5 580 20 600 30 Command 135ftel
15 G4BWP 5 594 — 594 3 6AQS VSIAA
16 G4DDL 3 — 20 20 12 HWT 65 Itel

Check log acknowledged with thanks from G3NY A,

TMHz Contest 1976 rules

Licensed amateurs and SWLs throughout the world are invited to
take part in these contests for single-operator siations (no multi-
operator participation aliowed). Log and cover sheets may be
obtained from RSGB, 35 Doughty Street, London WC1N 2AE; UK
members should enclose a large sae.

Entries must be addressed to: The HF Contests Committee, c/o
J. Bazley, G3HCT, Brooklands, Ullenhall, Solihull, West Midlands
B95 SNW, England, to arrive no later than 17 December for the phone
contest and by 31 December for the cw contest, British Isles logs
must be postimarked no later than 10 November and 24 November
respectively,

It is extremely important that entries are sent only to the above
address—those sent elsewhere may suffer delay or disqualification.

TRANSMITTING SECTION

1. The general rules for RSGB hf contests, published in the
January 1976 Issue of Radlo Communication, will apply.

2. When, Phone contest from 1200gmt 16 October to 1200gmt
17 October 1976.

CW contest from 1200gmt 6 November to 1200gmt 7 November
1976.

3. British Isles entrants must be members of the RSGB.

4, Contacts. CW contest—A1 only, phone contest a.m. and ssb.
Reports and serial numbers must be exchanged (the latter to start
from 001),

5. Scoring. British Isles stations may not work each other for
points. They score five points for contacts with Europe and 15 for
those outside Europe. They may also count 20 bonus points for
each different country worked (as per the RSGB Countries List).
In the case of VE, VK, W/K, ZL and ZS, each call area will countas a
country for this purpose.

Overseas stations in Europe score five points for each contact
with the British Isles, those outside Europe 15 points. All may claim
a bonus of 20 points for each British Isles numerical prefix worked
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(ie G2, G3, G4, G5, GB, G8, GC2, GC3, GC4, GC5, GCS6, GC8, GD2,
GD3, GD4, GDS, GD6, GD8, G12, G13, G14, G15, G186, G18, GM2,
GM3, GM4, GM5, GM6, GM8, GW2, GW3, GW4, GWS, GW6 and
GWS8). Contacts with stations using GB prefixes will not count for
bonus points,

6. Awards. The Thomas (G6QB) Memorial Trophy will be awarded
to the leading British Isles entrant in the ew section. Certificates
will be awarded to entrants placed first, second and third in the UK,
European and the rest-of-the-world sections.

RECEIVING SECTION

Rules (1), (2) and (3) for the transmitting section apply.

British Isles entrants should only log overseas stations in contact
with British Isles stations and must record the report and serial
number given by the overseas station and the time in gmt. European
stations logged count five points, outside Europe 15 points. The
bonuses mentioned in (5) above also apply to this section. No more
than 20 QS0s made by any one British Isles station may be logged.

Overseas listeners should log British Isles stations and must
record the reports and serial numbers given, and the time in gmt.
European listeners claim five points per QSO logged, others 15, A
bonus of 50 points may be claimed for each British Isles country
and numerical prefix logged, GB prefixes do not count, and not
more than 20 QS0s made by the same British station may be logged.

Awards, Cerlificates will be awarded to the leading entrants in each
seclion,

T0MHz Open Contest rules

1900-2300 and 0700-1500gmt, 7/8 August.
All entries and checklogs to: VHF Contests Committee, ¢/o G4CUT,
59 Harewood Road, Chelmsford, Essex CM1 3DH.

The following general rules, published in the January issue of
Rag!n Communication, will apply: 1, 2, 3, 4a, Sa, 6a, 7a, 8a, 9a, 10a,
11-22,

The VHF Manager's Trophy will be awarded to the leading
slation.

Listeners' Contest, Rules 1-6 will apply.

DF Qualifying Event Coventry

Date: 11 July 1976.

Map: OS Sheet 140 (Leicester & Coventry),

Assembly : 1300bst for start at 1320bst,

Location : Lay-by on A445 approximately four miles SE of Coventry.
NGR 373727,

Intending competitors should notify G. Whenham, Lavernock,
Chapel Street, Bishops Itchington, Leamington Spa, Warks, (tel
0926-612-806) as soon as possible of the numbers in their parties
requiring tea.

This event is being run in conjunction with the Rugby Shield &
Cup competition: the shield will be awarded to the overall winner
and the cup to the highest placed Rugby Radio Club member,

DF Qualifying Event Oxford

Date: 18 July 19786,
Map: OS Sheet 164 (Oxford).
Assembly : 1300bst for start at 1320bst.
Location: College Farm, Pinchgate, Bletchingdon, Oxford, 14 miles
east of Bletchingdon NGR 522173, Approach from west only.

Will intending competitors please notify the organizer, R. J.
Pearce Boby, atthe above address (tel Bletchingdon 767), indicating
the number requiring tea.

DF Qualifying Event Salisbury
Date: 1 August 1976,
Map: OS Sheet 184 (Salisbury and The Plain), 1-50,000 series.
Assembly : 1300bst for start at 1320bst,
Location : NGR 092285 (two miles south of Wilton)

Intending competitors please notify A. Newman (G2FIX), 74
Victoria Road, Wilton, Nr Salisbury, Wiits SP2 QOY, as soon as
possible of the number in their party requiring tea.
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Contests calendar

1 July DF Qualifying Event Coventry (Rules in July
issue)

18 July 3:5MHz FD (Rules in June Issue)

18 July DF Qualifying Event Oxford (Rules in July issue)

25 July 144MHz QRP (Rules in June issue)

1 August DF Qualifying Event Salisbury (Rules in July
issue)

7-8 August 70MHz Portable & Listeners (Trophy) (Rules in
July issue)

22 August DF Qualifying Event Slade

4-5 September 144MHz Open & Listeners (Trophy)
4-5 September SSB FD (Rules in May issue)
12 September DF Final High Wycombe

2-3 October UHF/SHF (Rules in May issue)
9-10 October 21/28MHz (Rules in May issue)
16-17 October 7MHz CW (Rules in July issue)
24 October TOMHz Fixed

Oct-Nov 432MHz Cumulatives

6-7 November 144MHz CW

6-7 November 7MHz Phone

13-14 November Second 1:8MHz
5 December 144MHz Fixed

Mobile rallies calendar

Upton Mobile Rally, The Hill Junior High School,
Upton-on-Severn. Talk-in on 2m fm and ssb,
G3GJL and G8JC. Trade stands, model aircraft,
model steam train, bring and buy, children's
games and fancy dress competition, strawberry
picking and good « Further di from
G3TQD, QTHR.

Cornish Radio Amateur Club Rally, Cornwall
Technical College, Camborne (venue to be
confirmed). Details from G3NKE, QTHR.
Anglian Mobile Rally, Stanway School, Col-
chester.

Air Day at HMS Daedalus, Lee-on-the-Solent,
Hampshire. Talk-in on 2 and 180, Details from
G3JMG, QTHR.

Derby & D ARS Rally, Rykneld Schools, Derby.
Details from G3FGY, QTHR.

Pembroke RSGBG "Bucket & Spade Party",
Regency Hall, Saundersfoot. Rally op 10am.
Talk-in on all bands and modes, mainly 2m fm
520, 522, etc, and ssb 144-300MHz. Free car park-
ing and refreshments at nominal charges. The
hallis afew minutes’ walk from the beach. Details
from GW3XJQ, QTHR,

Preston & ARS Mobile Rally, Walton-le-Dale
County Secondary School, Preston,

RAIBC Picnic and Mobile Rally In association
with Southampton RSGB Group, Tha Fair-
ground, Broadlands Estate, Romsey, Hants.
Torbay ARS Rally, change of venue to Haldon
Racecourse, A38, nr Exeter, Talk-in stations and
signs to guide to new venue. Details from
G3GDW, QTHR.

North Ulster RSGB Group Mobile Rally, Castle
grounds, Antrim, Details from GIBAYZ, QTHR.

4 July

18 July

18 July
7 August

15 August
15 August

22 August
22 August

29 August

19 September

Looking ahead

30 July-! August—RSGB Radio Communication Exhibition,
Alexandra Palace, London.

18 September—British Amateur Television Club Convention,
University of Leeds,

26 September—Welsh Amateur Radio Convention, Oakdale
Community College, Blackwood, Gwent,

16-17 October—JOTA 1976. JOTA Scout camp and radio teach-in
at HMS Mercury.

28-30 October—ARRA Exhibition, Granby Halls, Lelcester.

24 April 19T7—NRSA Convention, Belle Vue, Manchester.
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—— club news

RSGB affiliated societies and clubs, and RSGB groups, are
invited to submit items for inclusion in “Club News" to their
regional representatives (not direct to the editor).

Items of news and dates of forthcoming events should
reach RRs by 31 August for the September issue.

REGION 1—RR B. O'Brien, GZAMV, ‘“Tanglewood",
Anthony's Way, Heswall, Wirral, Merseyside L60 0BP.
Ainsdale (AARC)—15,29 July, 12, 26 Aug, 9Sepl. 8.15pm. Ainsdale
Scout Headquarters. Further details from G2CUZ.
Blackburn (East Lancs ARC)—2 Sept (Surplus equipment sale).
7.30pm. YMCA, Blackburn. Visitors are welcome. Sec G4CGT.
Blackpool (B&DARS)—Mondays, 8pm. Pontins Holiday Camp,
Sauires Gate. Morse tuition, 7.30pm.
Bolton (B&DARS)—Third Wednesday in each month, 8pm,
Clarence Hotel, Bradshawgate. Sec G4AQB,
Bury (BRS)—Main meeting on the second Tuesday in each month.
RAE classes and morse instruction every Tuesday as well as an
informal meeting of club members. Mosses Community Centre,
Cecil Street, Bury. Sec John Clifford, G4BVE, 10 Arley Avenue,
Bury, tel 061-764 3466.
Carlisle (C&DARS)—Mondays, 7.30pm. Currock House, Lediard
Avenue, Currock, Carlisle. A very full programme of lectures and
demonstrations have been arranged for the coming months. Full
details from G8DVD.
Chester (C&ADARS)—Tuesdays, 8pm, except fi rst Tuesday in
month. YMCA, Chester. Full details from GW8DM
Douglas loM (loM ARS)—Mondays fortnightly, Hiuhlander Inn,
Crosby. Visitors welcome, Sec GD2HDZ, tel Laxey 465,
Eccles (E&DARC)—Tuesdays, 8pm. Bridgwater School, Worsley,
Manchester. Club 2m net, 11am Sundays on 145:66MHz. All visitors
and prospeclive members welcome, Sec G4AEQ
Lancaster University (UoLARS)—Wednesdays, 8pm. Furness
College. RAE and morse classes. Visits and skeds on hf and 2m
with the club station G8DOU and G3ZBY are welcome. Enquiries to
John Morris, G4ANB, Dept of Physics.
Leyland (LHARG)—Second Monday in each month, 7.30pm.
“Rose & Crown"”, Ulnes Walton, Leyland. Details from G3XIl.
Liverpool (L&DARS)—Tuesdays, 8pm, Conservative Associa-
tion Rooms, Church Road, Waverlree. Sec G3WCS.
Liverpool (North Liverpool RC)—Tuesdays, 8.30pm. Informal
meetings. “Nags Head", Thornton, Crosby, Liverpool 23. Visitors
rzealcame. Sec R. B. Porter, 11 Cranmore Avenue, Crosby, Liverpool

Liverpool University (UoLARS)—Details of meetings from
J. M. Pagett, GBIAV, c/o The Students Union.

Manchester (M&DARS)—Wednesdays, 7.30pm. 203 Droylesden
Road, Newton Heath, Manchester 10, Sec GBIYX.

Manchester (South Manchester RC)—Atthe AGM on 14 May the
following were elected as committee members: G4AUR, chairman;
G3WFT, vice chairman; GBGDM, hon sec; GBKGM, hon treasurer;
G3SMM, vhi member; G3SVW, G4AOK, and G3VIW, ordinary
senior members; G8LQO, junior member. G3UTL has decided to
retire after being treasurer for ten years, Congratulations to G3RVQ,
who was elected an honorary life member of the club in appreciation
of all he has done for it. He has put up with the club shack on his
land, and without the facilities he has made available the club would
not be what it is today. 9 July (Mini direction finding contest), 16 July
(Visit by Microwave Modules Ltd), 23 July (VHF night on the air), 30
July ("Nucleonics" by GBGDM), 6 Aug (Activity night), 13 Aug
("' Power supply units" by G4AUR), 20 Aug (Activity night), 27 Aug
(*"'Frequency counter" by G3SMT, winner of homebrew contest),
Fridays, 8pm. Sale Moor Community Centre, Norris Road, Sale,
Cheshire. Morse practice precedes the lectures. Hon sec GBGDM.
Manchester University (MUARS—G3VUM). Interested parties
should contact G4A0S, QTHR.

University of Manchester (Uom—loS&TARS)—G3CXX is active
on all hf bands and GBFOT on 2m and perhaps 23cm. ltems for
club magazine/newsletter, or letters from intending members
gratefully received by GBGOS.
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North Western Repeater Group—Third Thursday of each month,
8pm. "Grey Mare"”, Blackburn. Meetings open to all interested.
Full details from GEBHQW.

Preston (PARS)—15, 29 July, 12, 26 Aug, 9 Sept. Morse practice
7.30pm, main meeting 8pm. “Windsor Castle" (private room), St
Paul's Square, Preston. Sec GBKTM.

Salford (Dial House RS)—Wednesdays, 5.30-9.30pm. Dial
House, W45, 55 Portland Street, Manchester M60 1BA. Net channel
145'25MHz a.m.—most members are now mobile on this channel,
and the club station G3WDH now monitors this frequency every
club night for calls from any other station, Sec GBJCN.
Stockport (SRS)—Second and fourth Wednesdays in each
month, 8pm. Blossoms Hotel, Buxton Road, Stockport. Sec G3FYE.
Thornton Cleveleys (TCARS)—First and third Wednesdays in
each month, 8pm, morse practice from 7.30pm. St John Ambulance
Hall, Fleetwood Road North (next to “Gardener's Arms"), Thornton.
Details from sec GBQOY.

UK FM Group (Western)—Net night each Monday, 9.30pm on
145:'600MHz. Details from G3LEQ, tel Knutsford 4040.

Warrington (W&DARS)—Tuesdays, 7.45pm. Grappenhall Com-
munity Centre, Bellhouse Lane, Grappenhall. Sec J. Weaver, c/o
Grappenhall Community Centre,

Wigan (W&DARS)—First and third Wednesdays of each month.
Poolstock Cricket Club, Keats Avenue, Poolstock. Sec A. Cunliffe,
G4EIl, 50 Langholm Road, Garswood, Wigan.

Winsford (Mid-Cheshire ARC)—Wednesdays, Technical Activi-
ties Centre, rear of Verdin Bulldings, Verdin Comprehensive
School, Grange Lane, Winsford. RAE class Tpm to 8pm. Morse
class every third Wednesday. Net nights 160m Mondays, 8pm, 2m
{fm) Tuesdays, 8pm. Sec GBHAV.

Wirral (WARS)—First and third Wednesdays In each month,
7.45pm. Sports and Recreation Centre, Grange Road West,
Claughton, Birkenhead. Sec G3DLF.

The 1977 North West Amateur Radio Convention will be held on
17-18 September 1977. Its format will be similar to that used with
great success for the first two conventions. Further details will
become available early next year. Enquiries to J. R. Morris, Dept of
Physics, University of Lancaster.

GD3KGC has been elected area representative for the Isle of Man.

REGION 2—RR R. C. Andreang, G4CMT, 6 Beech Avenue,
Bilton, Hull, North Humberside.
Barnsley (B&DARS)—Fourth Friday in each month, 7.30pm. King
George Hotel, Peel Street, Barnsley. Hon sec G3LRP.
Goole (GEDARS)—Fridays, 7.30pm (during school term only).
Goole Grammar School. Full details from chairman G3VBL
Halifax (Northern Heights ARS)—7.45pm. Peat Pitts Inn, Ogden,
Halifax (four miles north of Halifax Town Hall). Hon sec G3MDW.
Hull (H&DARS)—Fridays, 7.30pm. Change of venue to rear of
Porchesler Hotel, Beverley Road, Hull. More details in September
issue,
Leeds (White Rose RS)—Wednesdays, 7.30pm (lectures start
8pm). New members and visitors welcome. Hon sec G3VTY.
Otley (Radio & Electronics Society)—Change of venue from 2
June to “The Three Horseshoes', Bridge Street, Otley. Hon sec
J. H. Marchbank, 116 Brooklands Lane, Menston, Ilkley, West Yorks
LS29 6PJ.
Scarborough (SARS)—Fridays, 7.30pm. Scarborough Technical
College, Corby Road, Scarborough, Local and visiting amateurs
most welcome. Holiday visitors write to hon sec Charles Whitaker,
1 Rye Field Close, Eastfield, Scarborough,
Sheffield (SU & PRS)—Thursdays during term time, 5.30pm. "The
Phoenix", Charles Street. Details from A. Marvin, GBCZO, 74
Kirkstone Road, Sheffleld S6 2PP,
York (YARS)—3 July (Exhibition station GB2JRS, Joseph Rown-
tree School, New Earswick), 13-15 July (Exhibition station GB2GYS,
Great Yorkshire Show, Harrogate), 14 Aug (Exhibition station
GB2TS, Tollerton Show, Tollerton, nr York). Fridays, 7.30pm
(except for the third Friday in the month). United Services Clubroom,
61 Micklegate, York. Visitors always welcome. Hon sec G3WVO.
The Region 2 Representative thanks all club secretaries for their
co-operation in compiling the above information and asks that any
affiliated societies not mentioned contact him immediately.

REGION 3—RR H. S. Pinchin, G3VPE, 61 Cole Bank Road,

Hall Green, Birmingham B28 BEZ.
Birmingham (Midland ARS)—20 July (Equipment demonstration
by Amateur Electronics UK), 17 Aug. Bpm. Room 110, University of
Aston, Gosta Green, Birmingham. G3ZKQ.
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Birmingham (Slade R&SS)—9, 23 July, 6, 20 Aug, 3 Sept. 8pm.
The Committee Room, Church House, Erdington, Birmingham.
GB8GRC.

Birmingham (South Birmingham RS)—7 July, 4 Aug, 1 Sept.
8pm. Hampstead House, Fairfax Road, West Heath, Birmingham
B31 3QY. GS8BHE.

Birmingham (Birmingham University RS)—Every Tuesday
during term, 7.30pm. Students' Union. G3IUB, QTHR. Sec G4BVF.
Bromsgrove (B&DARC)—3 July (GB2BRC at Sanders Park),
3-4 July (VHF NFD), 9 July (Natter-nite), 13 Aug (Comparison of
FT101 and TS520). 8pm. Avoncroft Art Centre, Bromsgrove. GBJTK.
Coventry (CARS)—Fridays, 8pm, Baden Powell House, St
Nicholas Street, Radford, Coventry. GBDMI,

Coventry Technical College (CTCARS)—Mondays, Tpm. Morse
classes and rity included In club activities, Winfray Annexe of the
College. G8ISJ.

Dudley (DARC)—Second and fourth Tuesdays in each month,
7.45pm, Central Library, Dudley. G4BFT.

Hereford (HARS)—First and third Fridays in each month. Civil
Defence HQ, Gaol Street, Hereford. G4CNY.

Lichfield (LA RS)—First Monday and third Tuesday in each month.
8pm. Swan Hotel. Tuesday meetings are natternites. Sunday net
1200 bst, 21-150MHz. G3NLY.

Lichfield (Chad RC)—Fortnightly, commencing 1 July, Swan
Hotel. G4ESK/GBFBL.

Mid-Warwickshire (MWARS)—First and third Mondays in each
month. 8pm. 61 Emscote Road, Warwick, G8CXL.

Redditeh (RRC)—Second and fourth Thursday in each month.
8pm. The Old People’'s Centre, Park Road, Redditch. G3EVT.
Solihull (SARS)—20 July (Film show), 17 Aug (""Marconi and the
radio pioneers' by Dr Maylor Strong, G2RQ). 7.30pm. The Manor
House, High Street, Solihull, G4AXW,

Stoke-on-Trent (S-on-TARS)—Thursdays, 7.30pm. 2A Race-
course Road, Oakhill, Stoke-on-Trent,. G4CWN.

Stoke-on-Trent (Ncrth Stafis ARS)—Mondays, 7.30pm. Lec-
tures, natter-nites, hf and vhf stations. Harold Clowes Community
Cenire, Bentilee, Stoke-on-Trent. GBKVM.

Stourbridge (S&DARS)—6 July, 3 Aug, 7 Sept (Informals, 9pm,
at “Shrubbery Cottage" public house, Heath Lane, Stourbridge),
19 July, 16 Aug. 7.45pm. Longlands School, Brook Street, Stour-
bridge. G4CLX.

Sutton Coldfield (SCRS)—12 July (Natter-nite), 26 July (“Elec-
tricity—its generation and transmission” by G3IGI). No meetings
in Aug. 7.30pm. Central Youth HQ, Clifton Road, Sutton Coldfield,
Sec Norman Sanderson, 130 Willmott Road, Sutton Coldfield B75
SNW.

Telford (T&DARS)—Wednesdays,
Webb Crescent, Dawley. G4AXZ.
Willenhall (W&DARS)—Alternate Wednesdays. Morse classes
available at the end of each meeting, “The Three Crowns”, Stafford
Street, Willenhall. G3YHN, XYL.

Wolverhampton (WARS)—5 July (“Repeaters" by G3PWJ), 10
July (Demonsiration of amateur radio at Elloes School), 12 July
(Matter-nite), 19 July, 2, 9, 16, 23 Aug. 8pm. Neachells Cottage,
Danescourt Road, Stockwell End, Tettenhall, Wolverhampton
WV9 9PH. GBBSR.

Worcester(W&DARC)—4 July (Upton radio rally),5 July (Ragchew
evening), 17 July, 2, 21 Aug ("RSGB" by G3VPE), 6 Sept. 8pm.
“The Old Pheasant", New Street, Worcester. G4BXS.

The Coventry Technical College ARS will be running RAE and
morse classes. Delails from J. Witt, G8ISJ, Department of Electrical
Engineering, Coventry Technical College, Butts, Coventry CV13GD.

7.30pm. Phoenix Centre,

REGION 4—RR T. Darn, G3FGY, Sandham Lane, ll’iipley.
erbys.
Derby (D&DARS)—7 July (Surplus sale), 14 July (Open evening),
21 July (Direction finding), 28 July (Open evening), 4 Aug (Surplus
sale), 11 August (Rykneld School), 14 Aug (Derby radio rally), 25
Aug (Open evening)., The Clubroom, 119 Green Lane, Derby.
Morse classes are held on Fridays at 7pm. Any announcements
ccrg:srning the open evenings will be broadcast on Radio Derby.
G2
Derby (NHCAARG)—Fridays, 7.30pm. Nunsfield House, Boulton
Lane, Alvaston, Derby, G4CTZ.
Leicester (LRS)—Monday eveninns. Gilroes Estate Coftage,
Groby Road, Leicester. Morse practice 8-8.30pm. G3TQF.
Mansfield (MARS)—First Friday in each month, 7.45pm. The New
Inn, Westgate, Mansfleld. G3XWZ.
Melton Mowbray (MMARS)—Details from G3NVK.
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Nottingham (ARCoN)—8 July (Forum), 15 July (“Aerials” by
G4AFd), 22, 29 July (Activity nights), 31 July-1 Aug (Operation of
GB3MRC at "'Rail—ex 76" at Gregory's Rose Gardens, Stapleford),
5 Aug (Forum), 12, 19, 26 Aug (Activity nights). 7.30pm. Sherwood
Community Centre, Mansfield Road, Nottingham,

REGION 5—RR P. F. Chilcott, G4BBA, 258 Coneygree Road,
Peterborough PE2 SLR.
Bedford (B&DARC)—Thursdays, 8pm. United Services Club,
The Broadway. Sec GEFMG.
Cambridge (C&DARC)—Fridays, 7.30pm. Corporation Yard,
Victoria Road. Sec G3YRZ.
Corby (CTCARG)—Mondays, 7.30pm. Corby Technical College.
Clubhouse and GB3Cl in college grounds. Visitors welcome.
Dunstable (DDRC)—Fridays, 8pm. Chews House, 77 High Strest
South. Sec G3WXS.
March (M&DRAS)—Tuesdays, 7.30pm. 2 Grays Lane, Sec GBGNE.
Northampton (NRC)—15 July (Visit to Corby Steel Works), 26
Aug ("Construction techniques" by G8DLZ, RSGB construction
trophy winner). 8pm. Spencer Dallington Community Centre,
Tintern Avenue, Gladstone Road. Sec GBGHZ.
Peterborough (GPARC)—Fourth Thursday in each month, 7.30pm.
Southfields Infants School, Stanground. Details from G4BBA, tel
65213.
Peterborough (PR&ES)—16 July (Films), 6-8 Aug (GB3IWA on
river embankment), 20 Aug (Open question and answer meeting).
7.30pm. Scout Hut, Occupation Road, off Lincoln Road. Sec G3EEL.,
Shefford (S&DARS)—Thursdays, 8pm. Church Hall, Sec G3TAZ.
GBAQP and GAGRT are forming a club in the Huntingdon area and
interested persons should contact them.

REGION 6—RR D. C. Andrews, G4CWB, 63 Bulmershe Rd,
Reading, Berks RG1 5RH.
Banbury (BARS)—Fridays, 7.30pm. 43 North Bar, Banbury. New
members and visitors welcome, Details from sec G3LTN, tel
Banbury 710623.
Bracknell (BARC)—First and third Mondays in each month
(other Mondays morse evenings), Cooper's Hill Centre, near rail-
way station. Sec G3YMC.
Burnham Beeches (BBRC)—First Monday in each month, 8pm.
Hedgerley Scout HQ. Further details from sec, tel Farnham
Common 2609.
Maidenhead (M&DARC)—1 July (Demonstration of commercial
eguipment), 20 July (“Amateur radio in Germany” by Eric Palmer,
G3FVC, and "An expedition to LG5LG" by Steve Rawlings, G4ALG,
and Dave Vizard, G3UKS). 7.30pm. British Red Cross Hall, The
Crescent, Maidenhead. Sec G4ALG.
Milton Keynes (MK&DRS)—Second Monday in each month,
8pm. Lovatt Hall, Silver Street, Newport Pagnell. Details from sec
GBJYW, YMCA, 4 Cheyne Walk, Northampton.
Newbury (N&DARS)—First Monday In each month, 7.30pm.
Newbury College of Further Education, Oxford Road, Newbury.
Everyone most welcome. Sec G4EFE, tel 0635 45747.
Oxford (O&DARS)—Second and fourth Wednesdays in each
month, 7.30pm. Civil Service Sports Club, Marston Road, Oxford.
Visitors welcome. Sec G8PX.
Reading (RARC)—First and third Tuesdays in each month, 8pm.
“White Horse", Emmer Green, Caversham, Reading. Details from
sec G4CCC.

REGION 7—Contributed by R. S. Hewes, G3TDR, 24 Bright-
side Avenue, Laleham, Staines, Middx.
Addiscombe (AARC)—Tuesdays, 9pm. “‘Spread Eagle'’, Portland
Road, South Norwood. Sec G4CZB.
Ashford, Middlesex (Echelford ARS)—12 July (Surplus equip-
ment sale). Second Monday and last Thursday in each month, 7.30
for Bpm. St Martin's Court, Kingston Crescent, Ashford. Sec
G3TDR, tel Staines 56513,
Bexley Heath (North Kent RS)—Second and fourth Thursdays in
each month, 8pm. St Mary's Institute, 2 North Cray Road, Bexley.
Sec G4ARQ.
Coulsdon (CATS)—First Thursday In each month, 8pm. 10th
Purley Scout Headquarters (opposite Rickman Hill), Chipstead
Valley Road, Coulsdon. Third Monday in each month, 8pm. 1st
Purley Scout Headquarters, Purley Park Road, Purley. Sec GBKMJ,
tel 01-657 2548,
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Cray Valley (CVRS)—15 July (Surplus sale), 5 Aug (“Digital
logic, part 2, applicalions' by G3FRB), 19 Aug (Natter-night). 8pm,
Eltham United Reformed Church Hall, 1 Court Road, London SE9.
Sec G3YWO,
Croydon (Surrey Radio Contact Club)—7 July, 4 Aug (being
arranged). 7.30 for 8pm. “The Ship Inn", Croydon, Surrey. Sec
G3IFWR, tel 01-657 3258.
Crystal Palace (CP&DRC)—17 July ("The RSGB QSL Bureau"
by G2MI), 21 Aug ("Aerials" by G3XFT). 8pm. Emmanuel Church
Hall, Barry Road, London SE22. Sec G4AVV, tel 01-653 4340.
Guildford (G&DRS)—23 July (Oscar), 13 Aug (Morse). 8pm.
Model Engineering Headquarters, Stoke Park, Guildford. Sec
G4BHQ.
Kingston (K&DARS)—Second Wednesday In each month, 8pm.
Tolworth Scout Hut, Stirling Walk, Raeburn Avenue, Surbiton,
PRO G3HVW.
MNew Cross (Clifton ARS)—Fridays, 8pm. 225 New Cross Road,
London SE14. Detalls from R. A. Hinton, 58 Camilla Road, Bermond-
sey, London SE16.
Reigate (RATS)—First Tuesday in each month (natter-nite),
8.30pm. “Marquis of Granby", Hooley Lane, Redhill. Third Tuesday
in each month (lecture night), 8pm. Constitutional Centre, Warwick
Road, Redhill, AGM resulls: chairman, G3VLH; vice-chairman,
G4DMO; sec, G3XSZ; lreasurer, GBAMU; programme sec, D.
Harding; contests sec, GBHQJ; committee member, G3IKAX.
Latest transfer from Class B to Class A—G8KGB now licensed as
G4FBI. Sec G3XSZ, tel Reigate 43130.
Sutton & Cheam (SCRS)—20 July (“Single conversion receivers"
by Robin Hewes, G3TDR), Aug (Junk sale, date to be confirmed).
‘&aﬂa%n Sutton College of Liberal Arts, Cheam Road, Sutton. Sec
4BOX.
Thames Ditton (Thames Valley ARTS)—6 July ("Single con-
version receivers" by Robin Hewes, G3TDR), 3 Aug (A breath of
fresh air on random aspects of amateur radio presented in a light-
hearted manner by Dr Foster, G3KQR). 8pm. The Conference Room,
Giggs Hill Green Library, Giggs Hill Road, Thames Ditton. Sec
GIZNW
Wimbledon (W&DRS)—Second and last Fridays in each month,
8pm. St John Ambulance HQ. 124 Kingston Road, Wimhledon
SW19. Sec G3XTC, tel 01-664 3698.

REGION B—RR D. N. T. Williams, GIMDO, “Seletar", New
House Lane, Thanington, Canterbury, Kent.

Burgess Hill (Mid-Sussex ARS)—15 July (“Batteries” by Alan

Kirby), 28 July (Junk sale).

Canterbury (East Kent RS)—Room 2, Westgate Hall, Canterbury,

Detalls from GBGHH,

Chichester (C&DARC)—First Tuesday and third Thursday in each

month. Lancastrian School, Basin Road, Chichesier. Details from

T. M. Allen, G4ETU, tel 0234 88069.

Crawley (CARC)—United Reform Church Hall, Ifield, Crawley.

Details from GIMGL.

Among the 3-400 visitors to the Barry Radio Society’'s Welsh

Mobile Rally were (| to r) Councillor Peter Jones, GW3IHAW ;

Councillor John Wells, GWBKZA ; Dan Adams, GW3VEP;
Councillor Weir
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Dartford (DHDFC)—Details from J. W. Everist, 15 Westharola,
Swanley, Kent.

Dover (South-East Kent YMCAARC)—First and third Wednes-
days in each month, Details from G8DRS.

Eastbourne (Southdown ARS)—17-18 July (Polgate Steam
Engine Rally), 2 Aug (Open-air events on Butls Brow). Victoria
Hotel, Latimer Road, Eastbourne. Further details from PRO G3LFZ.
Horsham (HAR(‘.‘)—-First Wednesday in each month, Civil Defence
HQ, Moons Lane, Brighton Road, Horsham. Details from G3NPF.
Maidstone (MYMCAARS)—"Y" Sports Centre, Maidstone.
First and third Fridays devoted to the beginner.

Medway (MARTS)—Fridays, 7.30pm. "Aurora Hotel", Gillingham,
Details from G3XZS.

Worthing (W&DARC)—Adult Education Centre, Union Place,
Worthing. Details from G3LQI.

REGION 3—RR H. W. Leonard, G4UZ, 4 Start Bay Park, Strete,
Dartmouth TQ6 ORY.
Camborne (Cornish RAC)—5 Aug ("VHF" by G4DMU), 2 Sept
("My favourite aerials'" by GINPB). 7.30pm. SWEB Clubroom, Pool,
Camborne. Cornish net every Sunday at 11am on 3:685MHz. G3NPB
is the new chairman and G4EIK the new sec. Details from G3NKE,
tel Camborne 2419,
Exeter (EARS)—The club is still in existence but has lost its
meeting place, Details from Jack Bawden, 232 Exwick Road, Exeter
EX4 2BA.
Newquay (N&DARS)—Alternate Wednesdays, 7.45pm. Treviglas
School, Newquay. Details from G8GOR, tel Newquay 4168.
North Devon (NDRC)—Second and fourth Wednesdays in each
anogth. Meetings held alternately at G4CG and G2FKO. Details from
4CG.
Plymouth (PRC)—First and third Tuesdays in each month,
7.30pm. Virginia House, Bretonside, Plymouth. Visitors always
welcome. Sec GBJES, 36 Higher Mowles, Higher Compton, Ply-
mouth PL3 BNE.
Saltash (S&DARC)—16 July (River trip to Calstock, 6.15pm).
First and third Fridays in each month, 7.30pm. Burraton Tec-H Hall,
Saltash. Sec GADHA, tel Saltash 3219,
Torbay (TARS)—29 Aug (Mobile rally, Haldon Racecourse, nr
Exeter). Fridays, with special meeting on last Saturday in each
month, 7.30pm. Rear of 94 Belgrave Road, Torquay. Visitors most
welcome. Torbay net every day at 9.30am. on 3-758MHz. G3UIQ.

REGION 10—RR R. G. Barrett, GWBHEZ, 23 Carshalton Road,
Beddau, Pontypridd, Glam.

Barry (BCoFRS)—Thursdays, 8pm. Barry Rugby Football Club,

Reservoir Road, Barry, Details from sec GW3VEP.

Blackwood (BARS)—Fridays, 7Tpm. Oakdale Commumty Centre,

Oakdale, Nr Blackwood. Details from sec GW3KYA.

Bridgend (Glamorgan VHF/UHF Group)—20 July, 17 Aug.

7.30pm. NCB Social Club, Tondu, nr Bridgend. Details from sec

GWB8HEZ.

Cardiff (CRSGBG)—Second Monday in each month, 7.30pm. The

Pantmawr Inn, Pantmawr Estate, Cardiff. Details from sec

GW3IvVOow.

Cyril Parsons, GWENP, Immediate Past-President of the

RSGE, and RSGB Council ber Dave Th , GWIRWX,

were guest speakers at a recent meeting of the newly-formed

Newport ARS, and are shown here with club officials. Left to

right: GW3YTJ, chairman; GWBNP; GWSIQC, treasurer;

BRS36474, secretary; GW3RWX: GWSKIN, committee
member
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Merthyr (Hoover ARS)—Mondays, 7.30pm. Hoover Social Club,
Pentrebach, Merthyr. Details from sec GWBHHY, QTHR.

Newport (NARC)—Mondays, 7pm. Adult Education Centre,
Brynglas Road, Newport, Gwent. Details from sec GW3YKZ.
Pembroke (PRSGBG)—15 Aug {(Saundersfoot bucket and spade
party, 10am at the Regency Hall, Saundersfoot. Talk-in on 2m using
$20, 522, etc). Details from GW3IXJQ.

Pontypool (PRSGBG)—Tuesdays, 7pm. Educational Settlement,
Park Hill Road, Pontypool. Details from GW3JBH.

Port Talbot (British Steel Corporation ARS)—Thursdays,
7.30pm. BSC Sports and Social Club, Margam. Details from
GW3ACF.

Rhondda (RARS)—Every other Thursday, 7.20pm. Transpprt
Employee's Club, Porth. Details from GW3PHH.

Sully (S&DSWC)—Tuesdays, Tpm, Sully Bowls & Social Club,
59 South Road, Sully. Details from GW8JHF,

Swansea (SARC)—Tuesdays fortnightly, 7.30pm. The Com-
mercial Inn, Killay. Details from sec GW4AYJ,

REGION 11—RR P. H. Hudson, GW3IEQ, Silhill, Dinas Dinlle,
Liandrog, Caernarvon LL54 5TW.
Bangor (UCNWARS)—Thursdays, 7.30pm. Small lecture theatre,
School of Engineering Science. Students who may be enrolling at
the university are invited to contact sec D. Atkinson, GBDRE.
Conway Valley (CVARC)—Second Thursday in each month.
The Quaries, Llandulas, Colwyn Bay. Newcomers and visitors
welcome.
Rhyl (R&DARC)—Second Tuesday in each month. Lecture room,
Ambulance Station, Coast Road, Rhyl. Newcomers and visitors
welcome,
The Region 11 ORM and Mobile Rally took place on 15 May.
The event was held at the Royal Lido, Prestatyn, and was officially
opened by Mr C. H. Parsons, GWSNP, RSGB Immediate Past-
President. A full report appears on p535,

REGION 12—RR Frank Hall, GMBBZX, 45 Priory Cottages,
Lunanhead, Forfar, Angus DDB8 3NR.

Aberdeen (ARS)—Friday evenings. Clubrooms, rear of 91 Crown

Street, Aberdeen, Sec GM4BKV.

Dundee (Kingsway Technical College ARC)—Wednesdays,

6.30pm. Kingsway Technical College. Sec Robert Officer, 23 Sher-

brook Place, Dundee.

Inverness (Queen's Own Cameron Highlanders Memorial

Youth Club, Radio Section)—Sec W, M. Begg, 68 Tomnahurich

Street, Inverness.

Lerwick (RC)—Wednesday evenings. Annsbrae House, Lerwick.

Sec GM3HTH.

Sven Weber, GMBACC, has offered to act as Islands area

representative and is awaiting the completion of nomination

forms.

Robert Dixon, GM3ZDH, has been appointed Highlands area

representative.

Members of Dundee Kingsway Technical College ARC are

investigating the possibility of holding this year's Scottish VHF

Convention in Dundee. When details are confirmed a further

announcement will be made.

REGION 13—RR Rev S. J. Smith, GM4DNM, St Ninian's,
6 Derran Drive, Cardenden, Fife KY5 OJG.
Berwick (BARS)—Last Sunday in each month, 7pm. Tweed
View Hotel. Further details from GMBIIO,
Dunfermline (DARS)—Second Wednesday in each month, 7pm.
CCTV Studios, Pittencrieff School, Maitland Street, Dunfermline.
Further details from GMBHEY.
Edinburgh (Lothians RS)—5econd and fourth Thursdays in each
month. Adult Education Centre, Riddles Court, High Street. Details
from sec GM8BGF.
Edinburgh (Pioneer Club)—Tuesdays, 7.20pm. Church Hall,
Ravenscroft Place, Gilmerton, Further details from GMABWT.
Glenrothes (G&DARC)—First Sunday in each month and Wednes-
days, 7.30pm. Old Nursery Buildings, Leslie, Fife. Sec GM3YOR.
St Andrews University (UStAARS)—Details from GM4BGA,
Dept of Physics, North Haugh, St Andrews, Fife.
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REGION 14—RR A. J. Mitchell, GM3UDL, 7 Limetree Crescent,
Newton Mearns, Glasgow G77 5BdJ.

Ardeer (ARCARS)—Thursdays, 7.30pm. Ardeer Recreation Club,

Stevenston, Ayrshire. Details from GM8BBOM.

Ayr (ARC)—Every second Sunday evening, Community Leisure

Centre, 24 Wellington Square, Ayr. Details from GM3THI.

Falkirk (F&EDRSGBG)—Temperance Cafe, Lint Riggs, Falkirk.

Details from GM30QI.

Glasgow (West of Scotland ARS)—Fridays, 7.30pm. 22 Robertson

Street. Programme and other details from hon sec G. Milne,

GM4BLO.

Greenock (G&DARC)—Tuesdays and Fridays, 7.30pm. 22 Inverkip

Street, Greenock. Details from GM3LYI.

Motherwell (Mid-Lanark ARS)—Fridays, with alternate meetings

infarmal. Morse classes every other Friday, Wrangholm Hall

Community Centre, Jerviston Street, Further details from GM3KMG,

tel Hamilton 28759,

REGION 15—RR H. J. Campbell, GIBFOK, 26 Kilcoole Park,
Belfast BT14 8LB.

Ballymena (BRC)—Tuesdays, 8pm. 86 Old Cullybackey Road,
Ballymena. RAE and morse classes. Fridays, club night; Sundays,
special projects, 3pm.

Bangor (B&DARS)—3 Sept (AGM). 8pm. Redclif Hotel, Seacliff
Road, Bangor, Hon sec D. Steele, GI4EMS, 59 Donaghadee Road,
Millisle, Co Down.

Belfast (QUoBRC)—Tuesdays, 8pm. Queen’s University Radio
Club, 37 Fitzwilliam Street, Belfast. All welcome.

Beifast (CoBYMCARC)—The club is active on the air from
7.30pm on Tuesdays and 2.30pm on Saturdays. Meetings at same
times. 7 Brunswick Street, Belfast. Hon sec D. Kane.

Belfast (BRSGBG)—15 Sept (AGM). 8pm. 90 Belmoni Road,
Belfast. Come along and let us hear your ideas for the winter pro-
gramme. For further details contact GIBFOK.

Mid-Ulster RSGB Group—5 Sept (AGM). All visitors very wel-
come. 3pm. At QTH of GI4BAC. Hon sec M. Anderson, GISWWY,
32 Knockview Drive, Tandragee, Craigavon, Co Armagh.

North Ulster (NURSGBG)—19 Sept (Mobile rally, Antrim town).
Further details from GISBAYZ.

REGION 16—RR R. E. G. Kendall, GBBNE, ""Wesley', Ran-
worth Road, Hemblington Corner, Blofield, Norwich NR13
4PJ.
Chelmsford (CARS)—First Tuesday in each month, 7.30pm.
Marconi College, Arbour Lane, Chelmsford. Detalls from B. G. Tew,
G3IWFF, 334 Gloucester Avenue, Chelmsford.
Colchester (CRA)—Wednesdays, 7.30pm. Stanway School,
Colchester. Sec T. A. Mills, G3Y Al, 75 Lymington Avenue, Clacton-
on-Sea.
Great Yarmouth (GYRS)—Last Thursday in each month. 67
Southdown Road, Great Yarmouth. Details from G3NHU,
Harlow (H&DRS)—Tuesdays, 8pm. Mark Hall Barn, First Avenue,
Harlow, Essex. Details from G3WUX,
Ipswich (IRC)—Details from J. Gee, G4BAV, 35 Neath Drive,
Stoke Park, Ipswich.
Loughton (L&DRS)—Second and fourth Fridays in each month,
8pm. Loughton Hall, near Debden Station. Sec G4CMD.
Lowestoft (L&D ARC)—Twice weekly, 7.30pm. YMCA, Park Road,
Lowestoft. Details from G4AJO.
Martlesham (MRS)—Details from G. Murchie, GBAXU, Post Office
Research Centre, Marllesham.
Norwich (Norfolk ARC)—7 July (“Basic transmitter (2)" by
G2CDX/G4EOL), 14 July (Informal and practical), 21 July (*What is
audiology ?"'—talk and videotape)}, 28 July (Informal and practical),
4 Aug (“Basic transmitter (3)"), 11 Aug ("Contest working' by
G3VYG), 18 Aug (Informal and practical), 25 Aug ("'Basic transmit-
ter''—demonsiration), 1 Sept {*Care and use of hand tools" by
G8IDP). 7.45pm. Crome Community Centre, Telegraph Lane East,
Norwich, Details from G4EOL.
g;*lgv;ch (U of East Anglia R&EC)—Details from P. Gowen,
Stowmarket (S&DARS)—Details from K. J. Bertrard, 35 Curwen
Road, Stowmarket.
Vange (VARS)—Thursdays, 8pm. Youth Hall, Barstable Tenanis
Communily Assoclation, Long Riding, Baslldon. Details from Mrs
D. Thompson, 10 Feering Row, Basildon S514 1TE,
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REGION 17—RR L. Hawkyard, G5HD, 100 Shirley High Street,
Southampton, Hants.

Basingstoke (BARC)—First Saturday and third Wednesday in

Eaacchamonth. 7.30pm. Chineham House, Popley, Basingstoke. Sec

u.

Basingstoke (UKFM Group, Southern)—First Wednesday In

each month, Bpm. Chineham House, Popley, Basingstoke. Sec Mrs

J. Payne (xyl of G3ZRM), tel Aldershot 26108,

Bournemouth (Wessex ARG)—First Tuesday in each month

7.30pm. Portman Hotel, Ashley Road, Boscombe, Sec GBBBN.

Chippenham (C&DARC)—Tuesdays, 7.30pm. The Boys High

School, Hardenhuish Lane, Chippenham, G3UFN.

Fareham (F&DARC)—Wednesdays, 7.30pm. Porchester Com-

munity Centre, Room 9. Sec D, Thompson, tel Fareham 2799.

Farnborough (F&DRS)—Second and fourth Wednesdays in each

month, 7.30pm. Railway Enthusiasts' Club, Access Road, off

Hawley Lane, Farnborough. Sec GBKUY.

Guernsey (GRES)—Tuesdays, 8pm. The Lodge, La Corbinerie

Oberlands, St Martin's, Guernsey.

Horndean (H&DARC)—Second Thursday in each month, 7.30pm.

Merchiston Hall, Horndean. Net Sundays 6.30pm. 21-40MHz. Sec

Jersey (JARS)—Sundays, 1030am, and Fridays, 8pm. Le Hocq

;toﬁei'i St Clement, Jersey. Sec Mary McTaggart, 19 Parade Road,
elier,

Portsmouth (P&DRC)—Wednesdays, 7.30pm, Portsmouth Com-

munity Centre, Malins Road, Buckland, Portsmouth. G3CNO.

Salisbury (SR&ES)—Tuesdays, 7.30pm. Salisbury Activity Centre,

Wilton Road. Sec G2FIX.

Southampton University (SUARC)—Tuesday evenings, also

informal meetings every lunchtime In the clubroom, Old Union

Building. The club celebrates its 21st birthday in September and a

reunion is planned. Ex-members are asked to contact sec T.

Williams, G3YOZ.

Southampton (SRSGBG)—Second Saturday in each month,

Lanchester Building, Southamtpon University; Wednesdays, the

clubroom, Kent Road; both at 7.30pm. AR G4COM

South Dersel (SDRS)—Flrst Tuesday in each mun!h 7.30pm.

Lecture Hall, S Dorset Technical College, Newstead Raatf. Wey-

mouth. GAWAO.

Swindon (SD&ARC)—Alternate Wednesdays, 7.45pm. Clubroom

above Coldharbour Public House, Blunsdon, Just north of Swindon,

Sec GBKWC.

West Dorset (WDARG)—First Friday in each’ month, 8pm. British

Legion Club Hall, Dorchester, Sec GEGHU.

Winchester (WARC]—First and third Fridays in each menth,

7.30pm. Antrim House, St Cross Road, Winchester. G4BKE.

REGION 1B—RR P. J. Fay, GIAKG, 5 Harland Way, The
Glebe, Washington, Tyne & Wear NE38 TRB.
Easington (AR&EC)—Tuesdays and Thursdays, 7.30pm. Easing-
ton Village Workmen's Club (3 minutes from A19). CW practice,
80 and 160m operation. ATV can be received on 405 lines. RAE
Instruction it required. Club engaged in Washington Old Hall
project at present, Sec G3VSS.
Hartlepool (HRC)—Mondays, 7.30pm. Methodist Church Hall,
Grange Road. Sec G3NWU, 73 Eamont Gardens, Hartlepool.
rlddlﬁsbmuqh (PORC)—Sec GS8CDP, 200 Marton Road, Middles-
rough.
Morpeth (Northumbria RC)}—Thursdays, 7.30pm. Old Wheatsheaf
Yard, Morpeth. Sec G4AVO, 19 Park Road, Lynemouth, Morpeth.
Newcastle (Tyne & Wear Repeater Group)—A list of local
amateurs who are willing to act as local controllers will be made
out as soon as possible and sent to RSGB HQ. Any amateur
interested in joining this repeater group should contact the sec
John McGee, GBGUP, QTHR, for place and times of meetings.
South Shields (SSD&RS)—Fridays, 7.30pm. Trinity House. Old
and new members welcome. Sec GBBQF, 67 Lauderdale Avenue,
Kings Estate, Wallsend.
Sunderland (SARS)—First and third Tuesdays in each month.
Leisure Centre, Stockton St, Sunderland. Sec G4DQA.

REGION 19—RR D. S. Smith, G4DAX, 151 Hamperhill Lane,

Oxhey, Watford, Herts.
Acton, Brentford & Chiswick (ABCRC)—20 July (“Versatower
erection" by G3CCD), 17 Aug (G3CCD as FOUT in France). 7.30pm,
Chiswick T.ade & Social Club, 66 High Road, Chiswick.
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Barking (BR&ES)—Mondays (Constructional), Wednesdays
(CCTV techniques), Thursdays (Informal). Morse classes Tues-
days. 7.30pm. Westbury Recreation Centre, Westbury School,
Ripple Road, Barking, Essex, Sec G8JEG, tel 01-589 1103.
Cheshunt (CDRC)—Wednesdays, 7pm for 8pm. Rosedale Sports
Club, Andrews Lane, Cheshunt, Herts,

Chingford (Silverthorn RC)—Fridays, 7.30pm. Friday Hill House,
Simmonds Lane, Chingford E4, Visitors very welcome. Sec G4AJA,
tel 01-520 2282,

East London RSGB Group (Wanstead)—19 Sept (Business
meeting), 17 Oct (“TVI"), 21 Nov (“Test equipment and its uses in
advanced electronics’), 19 Dec (AGM and Junk sale).

Harrow (RSH)—Fridays, 8pm. Sea Cadets HQ, Woodlands Road,
Harrow. Sec G3KDL, tel 01-902 2570.

Havering (H&DARC)—Wednesdays, 8pm. British Legion Club,
Western Road, Romford.

Holloway (Grafton RS)—Fridays, 7.30pm. Archway School
Annex, Whittington School, Highgate Hill, N19, Details from John
Hitchins, 46 Granville Road, Finchley N12. Tel 01-346 2744,

liford RSGB Group—Thursdays, 8pm. 50 Mortlake Road. liford,
Essex.

Islington (Sherbourne RC)—Mondays 7-9pm (RAE and club
activities), Thursdays 7-10pm (CW class, building, etc). KW2000E
available for licensed members. White Lion Youth Centre, White
Lion Street, London N1. Sec Freda Young, 5 Old Well House, The
Grove, London N6,

Northolt (British Airways European Division ARS)—First
Monday in each month. Trident Club, Western Avenue, Northolt,
Middlesex. This club is open to non-BA employees by invitation.
Contact G3OUF, tel Amersham 21573 for details. Civil Aviation
Sunday net at 1100-1200gmt on 3-6BMHz, listen for G3NAF or
G3BEA.

South Kensington (Baden Powell House Scout ARG)—Third
Tuesday in each month, 8pm. Baden Powell House, Queensgate,
South Kensington.

Southgate (SRC)—Second Thursday In each month, 8pm. The
Green, Winchmore Hill, N21, Sec G4AEZ, tel 01-336 7166.

St Albans (Verulam ARC)—22 July (“70/23cm ssh" by GaDAH),
26 Aug (“Construction of digital frequency counters™). 7.30pm.
Market Hall, St Albans, Herts.

Stevenage (S&DARS)—First and third Thursday in each month,
8pm. Hawker Siddeley Dynamics Ltd, Gunnels Wood Road. Sec
Paul Tewkesbury, 267 York Road.

UK FM Group (London)—Second Tuesday In each month, 7.30
for 8pm. Grove Park Hotel, Junction Bolton/Spencer Roads, Grove
Park, Chiswick.

REGION 20—RR G. Mather, G3GKA, 8 Hills Close, Keynsham,
Bristol.
Bath (B&DRG)—Mondays, 8.30pm. Church of the Ascension,
Claude Avenue, Oldfield Park, Bath. Further information from John
Noden, Flat 4, 30 Paragon, Bath BA15LY.
Bristol (BRSGBG)—26 July ("Test equipment” by H. L. Gibson,
GBCGA), 22 Aug (Bristol mobile picnic, Ashton Court), 23 Aug
("Home constructed equipment"). Tpm. Becket Hall, St Thomas
Street, Bristol 1. Sec G3ULJ,
Bristol (BARC)—Tuesdays, 7.30pm. The University Settlement,
Barton Hill, Bristol 5. Sec GBHAZ,
Bristol (Shlrahampton ARC)—Fridays, 7.30pm. Twyford House,
Shirehampton. New members most welcome. G4BW
Bristol (BUARS)—Most Saturdays during term nme 2.30pm.
Dept of Physics, Royal Fort, Tyndall Avenue, Bristol 8. Full details
from GAWDG.
Cheltenham (CRSGBG)—First Thursday in each month, 8pm.
The Old Bakery, Chester Walk, Cheltenham. Sec G3KIl.
Gloucester (ARS)—First Thursday in each month, 8pm. Odd-
fellows Club, Barton St, Gloucester. Remaining Thursdays informal
club night. G4AYM, The Chequers Bridge Centre, Painswick
Road, Gloucester 8. Sec GIMA.,
Taunlon (T&DARS)—Fridays, 7.30pm. Jelalaband Barracks, The
Mount, Taunton. Sec G. Swetman, “Little Copse”, Monkton Heath-
fleld, Taunton. Tel West Monktan 293
Weston-super-Mare (WsMRS)—Second Friday In each month,
'.-'.30an Room Lewis M2, Worle School, New Bristol Road, Worle.

GiIPQE.
Yeovil (YARS)—15 July (“Pulse arithmetic" by GaMYM), 29 Juiy
("How the layers were formed” by GIMYM). Thursdays, 7.30pm.
Morse classes each Friday, 7.30pm. RAE class by GaMYM, if
required. The Youth Centre, 31 The Park. Yeovil, Sec GINOF.
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RSGB SLOW MORSE PRACTICE TRANSMISSIONS

These slow morse practice transmissions are sponsored by the RSGB. Alterations and additions to this list should be sent
to the honorary organizer, Mr M. A. C. MacBrayne, G3KGU, 25 Purlieu Way, Theydon Bois, Essex.

Clock Callsign MHz Mode Town Clock Callsign MHz Mode Town
time time
Sundays
0000 G3IWNR 145-800 .. F2/F3 South Shields, T & W Fridays
omni-direc 1800 a G3SWR 1840 .. AI1JA3 .. Birmingham
1815 A2[A3 1500 G3NPB 1876 .. A1l .. Stlves, Cornwall
0a30% GILEQ - 44250 .. A1/A3J .. Knutsford, Cheshire 1900 GC4CHY 144'500 .. A1/A3J .. StPeterPort, Cl
145250 .. F2/F3 to north
433250 .. F2(F3 1820 G3PQF .. 144:360 .. F2/F3 Farnborough, Hants
1015 G3CGD « 1875 .. A1/A3 .. Chellenham, Glos to north-
1030 GINFB « 1875 Ad .o St lves, Cornwall aast
1030 G3LR.. ., 1810 Al Acctinglon, Lancs { 1920 .. A2
1030 . G4DKK « 1870 A2fA3 Caterham, Surrey 1930 GIRAF L3550 .. A2 +« Locking, Som
1100 G2FXA v A .. A1A3 .. Stockton-on-Toes 144-475 .. AZorF2
1130 .. G3IBLS .. 1920 .. A1/A3 .. Osney, Oxford, 2000 +  GAEHW 144250 ., A1)A3J .. Peterborough
1130 o GIWYW 144:300 .. A1/A3 .. Newcastle upon Tyna omnl-
to SE directional
1200 o G3HVI .. 144-100 .. A2/A3 .. Sloke-on-Trent, Stafls
oemnl-
diractional
1230 GCACHY .. 144500 .. AI1/A3J.. St PeterPort, Cl Baturdays
to north 0830 Y G2FNK 1-830 AllA3J .. Stalnes, Middiesex
1500 GAEHW .o 144250 ., A1/A3J .. Peterborough
omni-
diroctional
1815 . G4DVZ .« 1915 .. A1A3J.. Leeds, Yorks G3BZU morse proficlency transmissions at 15, 20, 25, 30, 35 and 40wpm are made &l
1830 GaNCZ .. 1820 .. A1/A3 .. Blackburn, Lancs 2000 clock time on the first Tuesday of each month on a frequency of 3-520MHz. Far
*R 18 8. 100 per cont capy at 15wpm & certificate |s awarded, and endorsement slickers are
llable for 100 per cent copy at the higher speeds. A charge of 15p or three IRCs Is
Mondaya made forthe basic certificate, and 5p or one IRC for each endorsement sticker claimed.
1600 wh G3sSWR 1:880 - AIfA3 .. Blrmingham All claims should be sent to—The QRQ Manager, RNARS, HMS Mercury, Leydene,
1830 Gavel .. 1910 .. A1/A3 .. Goole, Yorks Potersfield, Hants.
1910
1830 G3RAF i {3-590 i Al Locking, Som
144-024 PN, | -
1830 GI3SXG .. 3575 .. AAB3J.. Newlownards, Co Down From the transmissions organizer
2000 GalBsy 1-910 . A1/A3 .. Southampton, Hanta The Editor
2000 G3XWZI 1810 A1JA3d .. Mansfield, Notis Radio Communication
2030 - G3ASRIA 1-875 A2{A3 .. Harrow, Middlesex Si 1 § Ini
2030 G3KGU 1915 .. A1/A3 .. Theydon Bals, Essex ir—Regrettably Mr Wylie's appeal in the March issue, for help in
2130 GaLQl 145:300 .. F2(F3 Lancing, Sussex mastering the morse code by additional slow morse transmissions
inthe westof Scotland, met with no response, Many more operators
Tuesdays are needed to give adequate coverage of the British Isles, especially
1800 < GISWR 1940 .. A1A3 .. Blrmlngham in the rural areas. Unfortunately the revised list published in that
1830 G4BNA :‘.:g . i‘z <+ Swindon, Wilts very same issue contained 22 fewer transmissions. If the service
1930 .. GAIRAF 3550 .. A2 .. Locking, Som is to be effective, more volunteers who are willing to make practice
145:475 AZ or F2 transmissions on a regular basis are desperately required.
2000 GAAEU .. 1910 ., A1A3 .. Southampton, Hanls On the other side of the coin, the listeners must play their part
2045 GM3CRY .. 3550 A1/A3d.. St Andrews, Fite by letting the operators know that their transmissions are being
2045 G4AEU 145:550 .. F2/F3 .. Southamplon, Hants used. Nothing is more soul destroying than to pound out slow
:I':‘“iil | morse to an unknown or non-existent audience. Typical of many of
it the letters | receive as organizer of the service is the following from
2130 .. GM3UAG .. 145800 .. .. .. Ellon, Aberdeanshire Mr Bassford, G3YZB:
1o south “'Will you please delete my call from the list of RSGB Slow Morse
Transmissions. For all the occasions | did this on a Monday
Waednesdays evening, | did not get one report or request, so | consider that |
have been wasting my time."
1930 iy .
BARAE Al Loeking, Som Many like Mr Wylie would like to be helped In getting their Class
2000 . GsQu & vt A .. London N22 A licence. Have those who used the service to get their licence a
2000 G3BPE i AIfA3 .. Bexley, Kent “'debt" to repay ?
2000 . Gaswp A2{A3J .. Doncaster, Yorks M. A. C. MacBrayne, G3KGU
amnl-
diractional
2000 GAEHW 144-250 .. A1AJ Pealarborough
omni-
directional
W5 .. GIWVY 1845 .. A1/A3 ,. Stalnes, Middlesex The morse code for
2100 G3HVI - 1444100 .. A2/A3 .. Stoke-on-Trent, Stafls radio amateurs
omnl-
directional -
by Margaret Mills, G3ACC
Thursdays
Be o SN L aNR o RUAR .. DR In this booklet Margaret Mills has
1830 " G3NC 1-068 . At Swindon, Wiits drawn on many years' experience
1900 .. GavEl L 1850 .. Al Floetwood, Lanca of teaching the morse code to
1900 .. G3BLS . :a . iizfas Osney, Oxford, produce a serles of carefully-plan-
! 28 ned exercises, of value to both
W SARAE: "{ﬁfss_f,s G AR LacdigsSom students and instructors alike.
210 H GMACAU .. 145800 .. . ++ MAberdeen
f to north 20pp Price: 45p inc p&p
2130 - GaLQl .« 145300 .. F2/F3 .. Lancing, Sussex
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members’ ads

These subsidized flat-rate advertisements are accepted as a service
to members of RSGB. They must be submitted on the Members*
Ads order form printed in alternate Issues of Rad/o Communication,
or on a postcard similarly laid out. Each must be accompanied
by a recent Radio Communicalion wrapper addressed to the
advertiser, as proof of membership, and a remitlance by postal
order or cheque for 50p (stamps not accepted). They will not be
acknowledged. Those not clearly worded or punctuated will be
returned. No correspondence concerning this service can be
entered into.

The closing date for each Issue is the 1st 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 ovar until the next issue.

Trade or business advertisements, even from members, will not
be accepted for Members' Ads but should be submitted as classi-
fied or display advertisements in the usual way. Traders who are
members must enclose a signed declaration that the items for sale
0{ vl-ranted are part of, or intended for, their own personal amateur
station.

The RSGB reserves the right to refuse advertisements, and
accepts no responsibility for errors or omissions or for the quality
of goods offered for sale. Advertisements may be edited or abbre-
viated as necessary.

Post to: MEMBERS' ADS, “"RADIO COMMUNICATION",
35 DOUGHTY STREET, LONDON WCIN 2AE.

FOR SALE
CR100, exc rx, with extra CR100, not wka, for spare parts, with spare
valves, manual, £30. 4CX250B, £5, Pairs 813s, £6, Pair 807s, £4. 832,
£3. Wanled: Data for Motorola 975136 A02 double tetrode, similar
to QQV07-50. GBGHU, QTHR.
Jaybeam 14-el Parabeam, little used, vgc, £12 + carr. Morris.
Tel 0244 818252,
Heath Monitorscope and scanalyser, vge, £70 ono the pair.
G3VGH, QTHR. Tel York 769245 after 10pm.
Heathkit HW101 tx/rx, HP23B psu, 400Hz cw filter, £165. 153BA,
Hy-gain 15m monoband beam, £30. RL Drake AC4 psu for TR4,
T4X, etc, £50. Tel Middleton Stoney 202.
2m converter, 28-30MHz, £14. Codar T28 transistor rx, 160-80,
internal spkr, £12, Both + postage. Wanled: Pre-1935 components
and mags, etc. P. G. Morgan, 21 Trafalgar Road, Portslade, Brighton,
E Sussex. Tel 0273 415305.
Swan 500C tx/rx, just rejuvenated by dealer, 400W p.e.p. input,
rig, psu and cables, £260. Eagle mains valve voltmeter, £20. G4CKL,
QTHR. Tel Mansfield 23801,
Trio 22006, exc cond, fitted S0 and S20 to S24, R3 to R7, auto tone-
burst on repeaters, helical whip, nicads, usual extras, £100. Buyer
collects or arranges carr. G4DKB, QTHR. Tel Billericay 3935.
Trio 3R59DS rx, immac cond, OAZ2, xtal calibrator, manual, list of
mods, hardly used, comp with manufacturer's package, £42. Can
arrange BRS delivery. Tel 041-776 2707.
Creed 7B, cover and trolley. ATM demodulator, phase shift scopes
and psu in 19in rack, £25 the lot. FR50B -+ spkr, £55. DX40U + VF1,
‘£10. All buyer collects. Laker. Tel Calne (Wilts) 813084 most even-
ings.
FT277 (FT101B), £300. Collins 7551 rx, 3251 tx, £300 the pair.
Philips electronic burglar alarm, LHD1100 -+ 2 LHD3000 Remotes,
£30. Mullard valve tester, offers. ELB4s, 50p, PC88, £1, PCB6, £1.
EY86, 50p, new and boxed. Tel Brookwood 6875.
B44 tx, comp, £10. Xtal calibrator mainsg, £15. PO3000 relay, new,
h/d and normal, offers. Cossor EL3585 tape recorder transistor,
good cond, £10. GBALM, QTHR.
RTTY Creed 75 t/p with reperf altachment, model no 75RP, rx
Mkd with automatic tx 65/6M, all on desk unit with control panel,
desk will dismantle, 13 spare tapes, 1 spare roll, manual, wiring
diagrams, whole unit comp 240V ac, good wkg cond, little used for

past few years, £65, buyer collects. GBKCB, 313 Wyndhurst Road,

Stechford, Birmingham B33 9DL.
Liner2 + p/a and cw mod h/b psu, £95. Emoto rotator, £45. QM70
2m amp, 50W, fm/a.m./ssb, £25. Heath HM2102 vhf swriwattmeter,
50(), factory calibrated, £15. KW103 swr/wattmeter, 50, £10.
GM3XNE, QTHR. Tel 0294 67326.
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Standard C146A 2W hand-held 2m tx/rx, with CMP-08 mic,
helical aerial, nicad charger, xtals for S0, S20, S22, R6 and reverse
R6, good cond, £90. G8IMI, QTHR. Tel Haverhill 2852 evenings.

2m Parabeam, £10. 2m 8-el, £5. Advance E2 sig gen, £15. 45ft alloy
mast, coupler, rigging, £20. T4188 tx, £10. Marconi aircraft tx, £10.
Variable psu, 50-300V, £7. 500 dummy load/wattmeter, £3. Trio
TX599, £180. JR599/SP599, £180. Trio 7200, £110. KW E-zee match,
£15. KW p.e.p. meter, £10. Heathkit swr, £5. KW Ipf, £5. 2m trans-
verter, £55. KW trap dipole, balun, feeder, £20, Plus much more.
G4EAK. Tel Ruislip 39741.

Storno Southern CQM-13C-12, £14. Ex-army 62SET, £3.50.
Yamaha RD200, 5,900 miles, vge, £270. PSU, 18V dc, 10A, £16.50.
H/B morse tester, £5. "“Casset" player, £9. Army rations, £5. Scrap
rxs, £4, Tatty valve tester, £21, GBLLA. Tel Watford 21688 after
6.30pm.

HW32A, comp with spkr, mic, xtal calibrator and ac power supply,
£65. Marconi CR150/2 rx, wkg but needs attention, offers. Buyers
inspect/collect. G4AQJ, QTHR. Tel 0682 68510.

Drake R4B, 160-10m, new valves, aligned on the nose, no spkr,
£190. Buyer collects, G3IXOM, QTHR. Tel 0322 522612 after 6.30pm.
ARS8D, original good cond throughout with S-meter, manual,
spare valves, £30 ono. Prinz 550 astronomical telescope, 600x,
comp with tripod and all accessories, little used, Ideal for student
bargain, £15. GBEPE, QTHR, Tel 021-705 7158,

Professional type 25ft 2-section galvanised steel tower, very
strong with welded ladder rungs, £20 ono. Buyer collects. 2m 6 over
6, £4, Dash mount transistor Ranger, wkg 2m, £4. Wanted ! Rotator
for vhf beams. GBFMC, QTHR.

Going OAP. Heath Mohican, £15. STC RX4 comm rx without cabi-
net, £15. RX1B aircraft rx, £4. FT241 filter xtals, 25p. TA33Jr 10/15/20
beam, £30. 45it telomast with steel rigging and stakes, £30. Collect
or pay carr. G3HHZ, QTHR,

Pye Bantam, immac cond, hiband a.m. 124kHz, no mods, inc mic,
carrying case, shoulder strap, aerial, manual, £55 ono. G4DHK,
QTHR. Tel Bristol 553767,

Clearout for new equipment. Collins TCS tx. Vanguard KW 2000
tx (both hf bands). Heathkit Twoer tx/rx. 2 aerial traps. Hitachi TRK
60E radio recorder. Tape recorder, 2-track reel to reel. G3TRG,
QTHR. Tel 021-558 2634.

Swan 500C, realigned and refurbished by dealer, receipt for work
available, £250. G4CKL, QTHR. Tel Mansfield 23801.

KW2000B, ac psu, fitted socket with low level o/p and ¢/o switching
for transverter, £180. 2m Mosfet preamp, £4.50. 2m Mosfet converter,
28-30MHz, £12. CMOS toneburst, adjustable o/p and frequency, £3.
G4EBI, QTHR. Tel 01-231 0879,

RTTY 1B/RPs, £18. 7Bs, £14, Autos 656, £5 orexchange fordecent
2m gear, Can deliver reasonable distance, GBJLT, 3 Menson Drive,
Hatfield, Doncaster. Tel 0302 842788.

Realistic DX-150A fet gen cov comm rx, vge, £60. Microwave
Modules 144MHz converter, 2-4MHz i.f., £12. AM25B, converted 2m
fm with toneburst, xtals, ete, £22. Valve voltmeter, £10. All ono.
Many more smaller items. Tel 0572 55114,

Exchange Star SRT00A triple conversion calibrator, noich
filter, etc, superb rx, for best cw stamp collection. G4BHM, QTHR.
Tel Leeds 664833,

Unused EMI 9677C 1in separate mesh vidicon tube with scan coils,
frame/line oscillator coils, output transformers, offers near half price.
Many other components, sae list. Walshaw, Sadgill, Longsleddale,
Kendal, Cumbria LAS 9BE.

Trio TS900 tx/rx, ac psu, comp with CW3900 filter, hand mic,
headset, as new, mint cond, very little used, £430 ono, cash. 13
Astbury Crescent, Bridge Hall Estate, Adswood, Stockport,
Cheshire. Tel 061-429 7692,

70em Microwave Modules converter 28/30, £14, 70cm varactor
tripler BAY96, £12. 4m fet converter 2/2:7, £9. TVI filters for uhf
TVs, £1.15. BSR mains tape recorder and mic, £6.50. Mains 2m
50W a.m, tx, £20, carr extra. SAE enquiries. G4DFE, QTHR.

K W2000E with ac psu, perf, realigned by KW, £295. HQ1 Minibeam,
as new, few weeks use, £55. GM3GJB, 49 Shannon Drive, Falkirk.
Tel 23608.

KW600, £75. Creed 7B and ST6 with psu in wkg order -+ 7B for
spares, £40. TTR/3, £8. 656, £8. Will deliver 50 miles. G3SCH, QTHR.
Tel Tarporley 2254,

Comp station: Sphinx tx, ssb 160, 80, 20. LG50 tx, cw 80-10. Trio
9R59D rx and matching spkr. Class D wavemeter. Delta control
unit. £75 the lot. G3JPX, QTHR, Tel Canvey Island 63004.

Trio 9RS4DE -+ matching spkr, £35. Bourne, G4ETK, 29 Elliman
Avenue, Slough, Berks. Tel Slough 29984.

Liner 2, vgc, PA3 preamp fitted, comp with mobile mount and
manual, £115. Going fm. Gill Apperly, GBKPA, 35 Denise Drive,
Harborne, Birmingham B17 0BN. Tel 021-427 7104 evenings.
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Liner 2, cw, mic, manual, £115 Cambridge a.m. boot mount with
mic, cable, control panal, £15, GBATA, QTHR.
Europa 2m transverter alloy knobs, aerial c/o relay and preamp,
exc cond, £70. Sony Alirband monitor rx, as new, £25. Copal 24hr
diﬂg‘nal clock, black, £4. G3URE, QTHR. Tel 08-426 3044 home, 5311
office,
Sommerkamp FT227 (FT101), + cw filter, £260. Yaesu FRDX400,
160-10m, 2m, fm/a.m./ssb/cw filter, £160. Redifon GR410 ssb cw
txfrx, 2-16MHz, manual, £45, BC221 calibration chart, main psu, £20.
National solid state battery/mains tape recorder, lype 4015, £25,
Bradley transistorized multimeter CT471C, £20. Frequency counter
timer by ESI, nuclear type 224, new, boxed, £45. Eddystone 770R
gg;l;ﬁMHz am./fmjcw rx, £85. GBJEW, QTHR. Tel North Shields
Marconi synthesizer 3786A, 5SMHz to 19:9999MHz in 100Hz steps.
Hybrid with handbook, needs 240V ac 250V dc 1MHz reference, £150
ono, Prefer buyer collect. W15AM, new, handbooks, £2.50. PF2FMH,
PF3FMH and Europa service sheets, £1.20. G8DLF, QTHR. Tel
Northampton 491479,
HWI1TA 2m tx/rx, good cond, improved mod 12V mobile psu,
cables, £35 ono. 12in good mains spkr, 150, 26W, £5. Operators
unit vhf LRU113, 118:0-131'9, 34 xtals, FT241/243, £5. Antique Maw
and Thompson shock treatment set, comp, dated 18/4/01, offers.
Antique Drake and Coram volt/amp test set, offers. G8KPN, QTHR.
Tel01-997 5947 after Spm.
Mint KW Atlanta 300W ac psu, used 1hr this year, manual, mic,
reasonable offer secures. Rayer, Reddings, Longdon Heath, Upton-
on-Severn.
70cm power varactors, 15W out, 70em for 30W in, 2m, £6. Power
transistors, 2N3773, 10W, T0cm, £2.50. PT4176D, 30/40W, 2m, £1.50,
BLY36, 12W, 2m, £1.50, 38-666MHz xtals, £1.50. Nice modern meters
1mA, 5001A, 5mA, £2. 25 North Close, Medmenham, Marlow,
Jason band 2 rx less psu, £5. MW valve portable rx, 70p. Tape
recorder, needs slight mechanical attention, £1. 10 loudspkrs, £1.
20 transformers, £1. New valves, 4X250B, £2. QQV03-10, £1.20.
6BWS, 50p. G8KDL, QTHR. Tel 01-203 3138,
Xtals, 1 each, HC25U 17575, 175189, 17562'5, 17621'8, 18006-4,
18050, 18062-5, 18042-7, 176218, HCEU 53-275, FT243 6050, £1 each,
Send sae for varied list of manufacturers’ surplus bargains.
GMBAPX, Dall, Rannoch PH17 2QH. Tel 08822 379.
KW2000 with ac power supply, new 6146, vgc, £115. Ultra Cub
with xtals R7, 520 and deac, £33. G4DAT, QTHR. Tel 01-546 7481
office hours.
Viceroy 3A with Dow-key aerial relay, exc cond, £70. Wanled: CW
filter for SB301, Stone. Tel 01-357 3232 office hours.
Drake 2B with Is, Q@ multiplier, auto transformer, manual, £90.
ggranrékit HW202 with t/b and ac p/s, £110, delivery extra. G2BVN,
Trio 22006, 6ch, nicads, mains psu. Eddystone EC10. Heathkit
HD1250 transistor gdo. Unused pcb for Wireless World 2m pa.
Handi-Cambridge case. Joystick atu, Send for details of these and
g:aln:.r other items. GBIYK, 13 Hodgebower, Ironbridge, Telford,
alop.
Liner 2, 144-1-33MHz, professionally fitted PA3 preamp, inc all
accessories, £115 ono for quick sale. GBFWYV, 25 Churcheroft Road,
Northampton NN7 2PG. Tel 0604 862040,
4m 3el Jaybeam, £4.50. 4m G&D converter, 28 i.f., £7.50. 4m G&D
tx with modulator kit, £10. Pye Cambridge tx, xtals, circuit diagram,
£10. Pye Westminster, £3. Mic/headset unit, £5. QP166 converter,
10-160m, 1'6 i.f., £7. FM tuner, £5. TV patt/gen PG64, £9. G3HJG,
QTHR. Tel 061-748 7585.
Trio TS700, mint cond, £285 plus carr. Stolle RZ100 bearing, new,
£3. GBCEX, QTHR.
Eddystone EA12, immac, £160. B2 suitcase spy ix/rx, £15. APT
psu, 0-500V 500m A, 0-250V regulated, 500V 500m A unregulated, all
variable. 6:3V 5A Marconi TF867 standard sig gen, £100. SAE for
list, shack clearance. GBMHS, QTHR. Tel Sedgley 73465.
FTDX401-B tx/rx, new August, used on receive only few hours,
£300. G4APR, QTHR. Tel 0296 85824,
2 rf ammeters 3A, 1 f 350mA, £4 each. QQV06-40, £4.50 each.
B7G 20MHz xtals, £2.50 each. Photomultiplier 931 A with base, £5.
Base for 931A, £1.10. H/B swr meter for vhi/uhf, £6. QQVO03-20A,
£4.,50. G3RND, QTHR.
Trio TR2200G with 8 xtals. Heathkit HA201 2m amp. Heathkit
1018U scope. Telford TC7 rx. MM converters 28/144, 29/432. MM
a.m. tx with 6 xtals. Garex twomobile. Low band Pye fm base station,
offers. GBHPD, QTHR. Tel Wheathampstead 3307,
Heathkit HW100 with ac psu, £35 ono.2m = 8 and 4m » 4 beams,
£4 each, Swanco CSE 160m tx, £10. Wanted: 2m gear for mobile or
base. G3UQY, 73 Elizabeth Drive, Sticklepath, Barnstaple. Tel
Barnstaple 71900.
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BC640 vhf tx, 100-156MHz, 50W output in 6ft rack/cabinet, comp,
inc mains variac, mint cond. Sensible offers only please. Buyer
collects. G3NSJ, 22 Glynde Crescent, Bognor Regis. Tel Bognor
Regis 23625.
9R59DS + OAZ and 200kHz calibrator, £50. TCS12 1x, fair, needs
1 pa valve, £5. Army diversity aerial switch, 14 valve, £2.50. Double
xtals 28-466TMHz + 28-6444MHz, £2,50. Phillips X40 + X40A kits,
£15 pair. Valves KT66, £1 pair. KT33, 75p pair. 8018s, 6N7s, 6K7s,
6J5G, 5RAGY, etc. 25-50p per valve, Send list of wants. All ono
plus carr. Someone please buy or swop lot for decent 2m tx/rx. R,
Mackean, Lowood, Lyndhurst Road, Liverpool 18. Tel 051-724 1209
after 6pm.
Heathkit HW7, £30. Eagle K110, swr/power meter, £5, Burns 456
FMD1, £5. Sinclair DM2, £40. Pair mid band a.m. BCC sets, nicads,
charger, etc, £50. Shure mic 202, £5, Jaybeam Quad 4-el + rotator,
£20. Fabulous Heathkit MR1010, offers over £100, Tel 01-858 1448,
Trio 72006 + vio 2m tx/rx, £180 ono, will split. Telford TC3 vio 2m
tx, vgc, £80 ono. GEKDC, QTHR. Tel Orpington 22443,
Clear QTH, 250ft asl, 170 countries 14MHz 1975, 3 bedrooms, 2
reception, bathroom, large cellars, fitted carpets, large garden,
part flat roof, Mustang, 137ft wire, no tvi, 5 miles Torbay, £17,000 or
offers. GIFUT, QTHR. Tel Newton Abbot 4542.
Trio 2000G, S20, 21, 22, R5, 6, 7, nicads, charger, mic, case, auto-
matic toneburst, spare whip, perf order, £95. Mains psu, 300V 80mA,
£10. 20W audio amp, 2 x EL84 output, class B mains, £15. £110 the
lot. GBFWJ. Tel 01-253 0329,
Lattice Tower, two 15ft sections - shaft giving total height of 36ft,
hinged custom built grillage, £40. GACJY, QTHR. Tel 0494-444417/
30018.
Property of late GIRLP: Sommerkamp FTDX505, mint cond,
spkr, Raymart band checker SWRS50, £250 or offers, will split. Mrs
Derrington. Tel Scaynes Hill 498,
QM70 2FM70 144-70, £32. Elcomatic 4 pen recorder, offers. Eliza-
bethan 20W stereo amp and matching stereo tuner, £30. 3 pairs
transducers, list £4.99 pair, 75p a pair. High band Cub with 3 deacs
on GB3LO, £30. Wanled: Trio 310, clean. 24 Thornwood Road,
London SE13 5RG.
2m Pye base station, £25. Ground plane, £5. § vertical, roof mtg,
£8. + 12/24V twin stabilizer supply, 0-25A, £5. 350V 100mA 250V
50mA 63V 4A, £5. HF linear, 200W, 2XTT21 and psu, £25. 9MHz
ssb module. GM4BOA, QTHR. Tel 03553 2097,
TS700, 12 months old, as new, £285. Securicor delivered. Wanfed:
Pocketphones PF2, PF3 or PF5 with circuits, approved wide devia-
tion radio mic, eg Audio RMS9. G8JPI, QTHR. Tel 061-872 2431
ext 2896,
Telomast, lower 40ft, with rigging kit, £20. Prop-pitch motor, £5.
All + carr. GM6MS, QTHR. Tel Lesmahagow 2827.
50W RMS power amp with psu, £12. 6 + 6W power/preamp with
psu, bass, treble, £4, 42-50V 5A mains transformer, £4 ono, 60mH
5A, choke, 75p. Mark Spurgeon, 72 Kidbrooke Grove, London SE3
OLG. Tel 01-858 5831 after Gpm.
12 new valves, 20p each, please enquire. Portable tape recorder,
2-speed, £7.50. STD8 cine camera £9. Super-8 cine camera, 3 :
zoom, £24. 160m to mW converter, £2.50. KW Ipf 5022, 50p. 750 Ipf,
75p. Linstead 24V BA ac/dc psu with smoothing unit, £18. Codar
ATS tx with 2505 mains psu, £25. Ten-tec synchrodyne rx, new cond,
£22, Comp set spare valves for ATS tx, £1 or free with tx and psu.
G3UUO, QTHR. Tel Cirencester 3389 after 6.30pm,
HW32A tx/rx, handbook, Heath checked, earth h/b psu. AC h/b
psu, 6m, cables, all good cond, £50. G300Q, QTHR. Tel 0789 5973,
Eddystone EC10 Mk1 af filter, BFO agc, ideal portable rx, Pye
Ranger, unmoded. VHF long and medium wave rx with stereo
amp and mains power supply. 20in tv, b/w, wkg, needs attention.
gmm equipment. Offers. GBKOM. Tel Littlewick Green 2453.
FR50B rx, very little used, £65. G4BSU, Ivy Cottage, Croxton,
Hunts. Tel Croxton 371.
FT101 Mk2, 10/160m, little used, KW Z-match, swr meter, £300.
JR310 calibrator, top band, £65. 10-12U scope, £38. Hustler MO2
20m whip, bumper mount, as new, £18. Buyer collects or arranges
delivery. G4AGT. Tel 0297 32002 business hours.
B & K If oscillator type 1019, Advance H1 audio oscillator. Airmec
10kV ionization tester. Cambridge pot volt box. Hudson FM208 with
6ch + mains power pack. Offers. G3FAU, QTHR, Tel 0438 §2932.
Akai 4000D stereo tape deck, in good wkg order, £55 ono. Three
7in tapes + empty spool, £7. Buyer collects. Tel Ingrebourne 46276.
FT2 auto scanning tx/rx, 12-240V cw, mobile mounting bracket,
fully xtalled, Bch, £140. GBALO, QTHR. Tel 021-354 9736,
Honda E300E generator, little used, £80. HRO rx, all coils inc bs
and psu, £20. UHER 4000S portable recorder, £35. KW low pass
filter, 7502, £3. G3VGW, QTHR. Tel Derby §72245.
FT501 + psu, £300. FL2000B linear, £150. G4DAW, 479 Welling-
barough Road, Northampton. Tel Northampton 714821 anytime.
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Heathkit RA1 rx, £25 ono. G3KIP, QTHR. Tel 0892 23836.
2000E, as new. Galaxy Mk2, good cond. 109 match, as new. KW1000
linear, good cond. KW2000A,, overhauled KW. Wide spaced variable
capacitors. Cambridge noise bridge. Offers, will split. G3ZLN,
QTHR. Tel Ipswich 55200.
Comp rtty rx station. Hammarlund SP600 JX10, revalved, hand-
book. TV CV89, vgc. Printers Creed 75 Mk4. Klienschmidt type
TT-98B/FG with keyboard, both vge. All can be seen whg. £200.
guyer inspects and collects. 2 Station Road, Cowfold, nr Horsham,
LISSEX.
Versatower P60, £200. Yaesu FRDX400, £175. Europa 2m trans-
verter, £60. G4AWO. Tel Harpenden 3888.
Heathkit model HWA-17-1 dc power supply, comp with cables,
sockets, manual, £10. GISFYP, 14 Casaeldona Crescent, Belfast
BT6 9RE. Tel Belfast 54473.
Trio TS520 fitted cw filter, spare pa valves, handbook, £300.
Drake R4C fitted FL500, FL1500 filters, two extra xtals, MS4 spkr,
handbook, both exc cond in original cartons, £300. Price inc
delivery 100 miles radius. G3GHB, QTHR. Tel Inkberrow 792582,
Drake DC4 psu cw cable harness, Hustler foldover mast, ball
mount, mounting kit, resonators RM10, RM15, £100. G3JLB, QTHR.
Tel Gravesend 4694,
1C22 with 20ch xtals, nearly new, half price. SSB base/mobile CB
27MHz, made by SBE for USA market, 24ch synthesizer, brand new,
all semiconductor, tx/rx, manual, £50, G6YP, QTHR. Tel 01-699 8652,
X-band 200mW (yes, 0-2W) Gunn diode with gen tested and wkg,
in exchange for a BXY41 SRD or possibly a BXY35A. Will consider
other offers. Bruno Hewitt, G8IPY, 12 Thameside, Teddington,
Middlesex TW11 9PW. Tel 01-977 1982,
Standard vfo type CV110, unused, fits C828, C140 tx/rxs, £20. Pye
uhf base tx, not wkg but with xtal for 70cm and circuit, £5, Wanled:
High band Ultra Cub or similar. GBAGR, QTHR.
FT75 WID ac/dc psu, mic, leads, good cond, £140. Wanted : Swan
350, NCX5, KW2000, etc. G3SGS, 14 Norwich Street, Hingham,
Norfolk. Tel Hingham 787.
1974 DX/USA callbooks, + supplements effectively 1975, £2.50
each, Plessey 641C, 621C, £1 each. 610C, 75p each. 2 each unused.
UHF braid breaker high pass tvi filter as Feb 74 RadCom, £1. 813, £2,
ICPI/DH3 91 1in crt + base, £1. All + postage. G3IZJ, QTHR.
Collins quality mechanical filters, F455, FOS, 500Hz cw, £12.50,
F455, Z19, 2-6kHz ssb, £12.50. Akal GXC-40-T stereo cassette player
with Inbuilt stereo fm radio, 5W channel output, comp with book-
shelf loudspkrs, good value, £95. GAWZT, QTHR. Tel Partridge
Green 710565.
Multi 2000 by FDK, 2m ssb/fm/cw 200ch synthesized ac/dc tx/rx
IR min; ;ond. best offer secures, G3UDR, QTHR. Tel Bidford on
von 2781,

WANTED

Circulators for 4GHz and 12GHz or near. Klysiron in 24-36GHz
area, GBAKQ, QTHR. Tel 07415 63259,

HT transformer around 1000V, say 750mA upwards. Roller
inductor, say 30uH. Dual section 200pF per section tx, variable,
Offers within easy distance please. G4DWK, QTHR. Tel 0277 215411,
G2DAF Mk 2 rx, as Nov/Dec 73 RadCom, wkg if possible but not
averse to one being incomplete or needing rebuilding. Trevor
Pandleton, 14 Suthers Road, Kegworth, Derbys. Tel Kegworth 2734,
2m all mode tx/rx. Heathkit SB200, spkr, spectrum analyser,
wattmeter, tower. KW2000, Vespa, AR88, For sale: Airmec milli-
voo1l'tiT|:m type 784, as new, with probe, manual, Offers. GW3MHW,
12V converter transformer for Storno Viscount psu. 6ch switch
for dash mount Cambridge. GBBKX, QTHR.

Drake R4C in mint cond. G4BMX, QTHR. Tel 045-388 3808.
Urgent, HRO gen cov coil, 3'5-7'0MHz. Any other gen cov or band-
spread coils for amateur bands. G3EGV, QTHR.

“Ham's Interpreter” wanted by ham reliring early because of
iliness. £1 oftered, Codar T28, original with book. GI3GRD, QTHR.
Wanted by cw fanatic: hf bands tx, DX100U, KW Vespa or similar,
must have good T9 note. For safe: BC221 with psu, charts, exc, £15.
Trio JRS00S rx, fair, £20. EC10 Mk1 rx, £25. G4ENV. Tel 01-205 9172,
Would any amateur around Telford be willing to spend one
night a week giving private tuition to assist me to pass my December
exam. Out of hours expenses paid. Cpl Wright, 78 Wyvern, Wood-
side, Telford, Salop.

U30 uhf Vanguard, must be comp, preferably unmod. Germany
military tx/rx, especially E52 series made by Lorenz and others
around 1941 onwards. GSLIU. Tel Uxbridge 30006.

16MHz Q multiplier and balanced armature earphones, Brown's
A type or ex-government units, single unils ok. W. Handy, 105
Humber Avenue, Coventry. Tel Coventry 22201,
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Pye Cambridge AM10B, AM10D. Vanguard AM25T, 6ch, high
or mid band, prefer unmod, but any reasonable cond considered
providing comp control box, mic, spkr, ete. Your price paid, all
replies acknowledged. GM3OFT, 11 Jedburgh Gardens, Glasgow.
Tel 041-946 0441,

Pye Bantam or similar portable, must be converted to 145MHz
or easily convertible, in good cond. Kerr Hunter, GMBKYL, 61
Bellwood Road, Milton Bridge, Midlothian EH26 0QN. Tel Penicuik

72399,

PT4176D (2N4128) vhf power transistor. Slow molion dial for vfo.
Coaxial relays. 2 off 2N441 or equivalent. PNP TO36 case. All letters
answered. GBGED, QTHR. Tel 01-575 1454 after 6pm.

Aerial rotator, AR40, Stolle or similar. 2m QRO dummy load.
G4CRN, 50 Crown Drive, Bishops Cleeve, Cheltenham. Tel Bishops
Cleeve 4257,

Manuals or circuits for copying. Admirally rx B41 (vif). Cossor
1039M scope. 9cm klystrons 726A or similar. G8IZV, QTHR.
Bamboo poles for hf Quad, 12-15ft long, 1-5in dia. G3SJX, QTHR.
Tel 01-656 9054,

Camera, Pye Lynx, Itegami TK204 or similar, preferably with lens,
must be in good cond with circ, GBGON, 29 Dukes Road, Budleigh
Salterton, Devon. Tel 03954 3735 after 6pm.

Urgent, circuit manual for Jason VVM, your price. 5 gang variable
ex-31 set. Kokusal or Collins filters 455kHz. G3ESB, QTHR. Tel
Derby 671536.

Swop Omega noise bridge TE701, as new, for Marconi TF875
absorption wavemeter, or buy. G5LH, 82 Weardale Avenue, Forest
Hall, Newcastle upon Tyne NE12 OHY. Tel Newcastle 662490,

Any information on Cossor scope model 2100, manual, circult
diagram, etc, buy or borrow. All replies answered. G4BSH, QTHR.
1C22 or IC22A or similar fm mobile rig. Mid band a.m, equipment,
Cambridge or similar rig. Top band gear, transverter, separates,
why? HF ATU and low pass fllter. Storno Viscount xtal change-
over board. GBHPE, QTHR. Tel Romford 45733,

HF whip with gutter or stack mount, Triband or Joystick preferred,
must be in wkg order, regret can only pay around £5. Dave Austin,
13 Ridgehill Grove, Shefiield S12 2GJ, Yorks.

G2DAF MK2 rx, coils, switches, variable caps, unfinished pro-
Ject, etc, or why for this design. Information on availability of
source for ready wound coils, etc. All letters answered. GBHLJ,
QTHR. Tel 051 653 0767.

AMSAT-UK member about to become mature student at Aston
University, Birmingham, requires digs locally with amateur radio
flavour, David Walland. Tel 0379 852548 after 6.30pm or 0603 56161
ext 2241 day.

R.T. & |. offer the finest selection of
first-class new and fully overhauled
second-hand communications and
electronics equipment in the UK.

: Constantly changing stocks of a vast range of equipment
Cash or Hire Purchose terms easily arranged.
Part exchanges welcomed,
We are ‘spotcash® buyers for almostall electronic equipment,

Send S.A.E for our latest list of over 50 recelvers and many othar
Interesting ltems.

R.T. & I. ELECTRONICS LTD.

Ashville OId Hall, Ashville Road, London E.11 Tel: 01-539 4986

WEST COUNTRY ONLY
BOOK EARLY FOR HIRE (OR SALE)

2 Motro to 70cms Transcelvers etc.,
IC22A-11 Channels £5.70 par manth
1C201 (VFO) + SSB £8.00 por month
1C30A~T0cms 3 Ch £6.00 per month,
QM70-50W Linear £2.00 per manth

QM70 2FM 70 (2 to T0cm) £2.10 per month,
Magnetic Mount (ASP)} Aerlals to sult.
Hire rate varles according to period
Send SAE for Conditions and Delails to:
G3INXU — 6 Golf Club Lane, Saltford, Bristol. Phone 022-17 2402 after Tpm.
or GIXOD QTHR. Phone Bristol 712730 after 7pm,

Lonper Is cheaper]
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NEW! 2m & 70cm MULTI RANGE

Woe introduce a new exciting range of advanced equipment with all those
features you have asked for. Produced for us by one of Japan's foremost

communications manufacturers. Desig
safety when mobile, this superb range
without sacrificing performance.

MULTI-II for 2m
MULTI-UII for 70cm

23 CHANNELS + 4 AUTOSCAN

This 2-way channel scan transcelver is surely the ultimate
in F.M. mobile equipment. Incorporating many features
previously unavailable. The autoscan facility ensures safe
driving and continuous monitoring of your faveourite chan-
nels. As soon as a signal appears the transceiver locks
on to the appropriate channel. A flick of the switch and you
are back to manual control. A unique feature is that only
thoge channel numbers that are fitted with xtals are illumin-
ated.

FEATURES:

% 10W FM transceiver % Recelver fitted IRT == 5kHz % Manual/auto switch
% Antl clipping squelch % Contre zero/S-meter % External vio sockel %
2 stage ri atal Niter % Wide/narrow selectivity % Receiver fitted p pi
Dual gate mosietfront end % Front end RF filters % Fully protected output
% Tone oscillator for deviation testing % Repeater tone burst % TX calibra-
tar/monitor switch % 3W receiver audio.

@ ICOM i IN STOCK

JAYBEAM ANTENNAS

ned for increased flexibility and
represents true value for money

HP IS OUR
SPECIALITY

AMAZING VALUE!

FOR FURTHER DETAILS SEND S.A.E.

See the range in London at Alexandra Palace

30th July-1st August

Price: Muiti-ll 2m fitted 5 ropeat and 2 simplex in stock now

Multi-Ull 70em fitted 5 repeat and 2 simplex ..

VHF MOBILE WHIPS
Bantex 2m § wave

4Y/4m 4 el. #£9.56 (1.00) Bantexdm } wave
5Y/2m 5 el. £6.07 (1.00)  Bantex “*no hole" boot mount
IC201 £35430 B8Y2mBel #7.87 (1.00) Banter magnatic base
hip
IC21A £219.30 10Y/2m 10 al. £15.52 (1.25) Jaybeam 2m § wi )
1c225 £22500 PBM10/2m 10 el. Parabeam Enin o ARUIRIesisehins:
10224 £169.31 PBM 14/2m 14 al. Paraboam £23.62 (1.50) ASPE28 § wave
ic202 £161q0  5W2m 5el.x'd Yagl £11.58 (125 ASP677§ deluxe
TRIO QRB68 recelver £163.00 Bxy/2m 8 el. x'd Yagl £14.83 (1.25) MICROPHONES
10xy/2m 10 el. x'd Yagl £19.96 (1.50)  Shure 201 hand-held
New Liner 2 1l transcelver £184.50 Q4/2m 4 ol. quad £41.81 (1.00) Shure 484 desk mode!
RISE matching PIS £31.50 Shure 444T with pre-amp
QB/2m B el, quad £15.75 (1.50)
LA106 matching Hnear £1T1.T5 Yaesu YD846 hand-held
7> Dsjam 5 el. slot fed Yagl EN143 (1.00)  yaocy YDE44 desk model
NEC CQ110 lransceiver £625.50  (giom g o, slotfed Yagl £145.07 (1.25) e
Yaesu Emg:‘g m: XDi2m crossed dipole £8.15 (0.80) glﬁ;‘:—iggﬂtns\'mlul
New FT101EL Siaspo |CE/2mprosnd plane £5.85 (0800 14AvQ 10 thru’ 40m vertical
= FT2008 m': HOJ2m 2m Halo £2,58 (0.50) 18AVT/WB 10 thru’ 80m vertical
FL101 £309.00 HM[2m 2m Halo + mast £3.09 (0.60) ROTATORS
¥C3550 counter £150.00 SPM 16" portable mast £1.93 (1.00)  cpr AR30
'
Y0100 'scepn £121.44  PME ¢' extenslon for double arrays £1.35 (0.40) AR40
Pchnlcai Assoclates DB/70cm & &l £12.71 (1.00) AR33
G ateanas FULL RANGE PBM18/70 16 el. Parabeam £15.46 (1.25) £Did
! ps Antennas IN STOCK Ham I
Solld State Modules MEM4SB[70 48 el. Multibeam E17.90 (1.50)  gpaire 2010
Microwave Madules MBMES/70 88 el. Multibaam £22.89 (1.50) 2030

ALL TYPES OF PHASING HARNESS, CLAMPS, MASTING, BRACKETS, ETC., IN STOCK. 'PHONE FOR DETAILS.

£189.68

£7.14 (0.75)
£4,50 (0.75)
£5.90 (0.50)
£9.56 (0.60)
£8.81 (0.75)

£3.30 (0.75)
£8.50 (0,90)
£16.50 (1.00)

£8.45 (0.50)
£17.95 (0.80)
£21.50 (0.80)

£8.52 (0.50)
£20.25 (0.80)

£36.56 (1.00)
£51.97 (1.00)
£7245 (1.00)

£32.90 (1.00)
£43.31 (1.00)
£50.34 (1.00)
£87.22 (1.00)
£129.37 (1.25)
£42.10 (1.00)
£47.80 (1.00)

WATERS & STANTON ELECTRONICS

MAIL ORDER & HEADJOFFICE: HOCKLEY AUDIO, 31 SPA ROAD, HOCKLEY. ESSEX. TEL, 03-704 6835 (2 lines)

ALL PRICES INCLUDE VAT

AGENTS—G3XTX J.R. Electronics, 198 Collier Row Lane, Romford, Essex. Tel. Romford

(0708) 68956.
(Bunbury) 0829 260708,

G30QT Bredhurst Electronics, Willowbrook, School Lane, Bunbury. Tel.
MONDAY TO SATURDAY 9 A.M. TO 5.30 P.M. EARLY CLOSING WEDNESDAY

CARRIAGE CHARGE IN BRACKETS
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P M ELECTRONIC
ul¥la serVICES
VAT—PRICES EXCLUDE VAT WHICH SHOULD BE ADDED AT THE RATE OF 121% EXCEPT IN THE CASE OF TEST EQUIPMENT

CRYSTALS B%—OVERSEAS ORDERS (inc. Elre and Channel lsles) NO VAT CHARGEABLE.
2M TX & RX CRYSTAL AVAILABILITY & PRICE CHART

CRYSTAL
FREQUENCY
RANGE

USE (TX or RX)
and HOLDER

OUTPUT
FREQUENCY

AMHz-TX-HC8IU

6MHz-TX-HC25/U

SMHz-TX-HCEIU
10MHz-RX-HCB]U

11MHz-RX-HCB/U
12MHz-TX-HC25/U

14MHz-RX-HC25/U
18MHz-TX-HC25/U

T2MHz-TX-HC25/U

144-030 W
144+4/433°2 s
144-480
144-600
144-700
145-000/S0O
145:080/R2T
145-015/R3T
145100/ R4T
145-125/R5T
145150/ R6T
145-175{RTT
145-200/RBT
145-300{512
145.-350/514 -
145-400f S16
145-500{ 520
145-525[521
145550/ 522
145-575{523
145-600/524
145-650/R2R -
145-675/R3IR .
145-T00/R4R e
145:725/R5R
145-T50/R6R
145-T78[RTR
145'800/R8R
145-950

EFoCCoCCoGbGsECoOCRAEEEED "TaOoOoOn T

rroororoorTotorrrorocrros corre o | 3iMHz-TX-HCE & 25/U
PR EAERADRANCTNOTBROCCOCOoCTooRocoooo | 4MHz-RE-HCEU
CORBORDEONEERANADNORTCOCTTOCECTOCT T | 44MHI-RX-HC25/U

PN OO OO OCoCe oCo oo o | 484MHz-TX-HCS &25/U
CED OO OERNOBEROCURFCCTroe Cres s | 52MH-RX-HC25/U

RN S .4 4- 3NN ENN-F.4. 8 NN NNENERE. 454§ 3
L N-F-3-3-F-2- 38NN NN N4 FF NN T EYN-4-8.2-4-4
BRSO EOODNTADTRDEBORED OO T
PEPRERP O OD NN OO OO TCRTOTOTT
CE OO OaNN ad OO OCOOTOCAOCTOOT T
TN TR0 AN AN T
CENER RN - - - - - - -

b

Fn OO ODOOCOONON OO DTSN ToOoTTn

PRICES: (a) £2.16, (b) and (c) £2.64 + VAT (12{33).
AVAILABILITY: (a) and (c) stock items, normally available by return (we
have over 4,000 items in stock). (b) Four weeks normally but it Is quite possible
wa could be able to supply fram stock.
N.B. Frequencles as |lsted above but In aiternative holdars andfor non-stock
loads are available as per code (b).
ORDERING. All werequireto know s (1) Outputtrequency, (2) Crystal frequency
ranpe, (3) The holder, and (4) Elther the load (pfs) or
It Is not essential to glve the exact frequency. though It would be of assistance
to quate It If known,

JAPANESE AND AMERICAN EQUIPMENTS
With the ever increasing of we have further
expanded our range of stock crystals. We con now supply for YAESU (FT2F,
FT2FT, FT2 Auto, FT224), most of the ICOM range and the TRIO-KENWOOD
range. Wa can also supply from stock crystals for the HEATHKIT HW202 and
HWITA,

4m CRYSTALS FOR 70:26MHz—HC8/U
TX 8:7825MHz and RX 28 7800MHz . . et £2.16 each + VAT (12}4)
RX 6-7466MHz . o e . -+ at £2.64 ench + VAT (12{20)

7A ARROWE PARK ROAD, UPTON,
WIRRAL, MERSEY SIDE, L49 0UB

Tel: 051-877 8918, 4.30-Tpm. Cables: CRYSTAL, BIRKENHEAD

CRYSTALS FOR THE NEW 70CM CHANNELS
GET SWITCHED ON! to the NEW British 70em Band Plan, with repeaters
on RB2 (434-65/433-05), RE4(424:70/433-10), RB6 434-75/43315), RB10
{434-85/433-25), and RB14 (434-95/433-35) and sin'clex channels SUB(438-20)
SU16 (433-40), SU1B (433-45) and the new calling channel SU20 (433-50).
SU12 (433-30) Is deslgnated for RTTY use.
N.8. RB = Repeater British System, SU= Simplex UHF.
We are slocking the following channels {or the new band plan: RB2, RB4,
RB6, RB10, RB14, SU8 and SUZ0 (TX & RX) for use with: PYE UHF West-
minster (W15U), UHF Cambridge (U1DB}, Pockettone (PF1) and STORNO
COL/CQM B62 all at £2.16 + VAT (12327). For the PYE U450L Base Station.
we have all the sbove TX crystals plus SUSR and RB14R at £2.16 + VAT
{12£52). The other R¥ crystals lor the U450 Base Statlon together with the
remaining SU channels for all the above equipments are avallable as per
class (b) 2 metre crysials,
10-245MHz “ALTERNATIVE" |.F. CRYSTALS—£2.16 + VAT (12§ %)
For use In PYE and other equipments with 10-7TMHz and 455kHz IFs to get
rid of tha ""birdy" Just above 145-0MH 2. In HCE/U, HC18/U and HC25/U.
CRYSTAL SOCKETS—HCH/U, HC13/U and HCIS/U (Low loss)
18p vach + VAT (12§34 + 10p P. & P perorder (P. & P, free il ordered
with erystals).
CONVERTER/TRANSVERTER CRYSTALS—HCI18/U
All ot £2.80 + VAT (1212). 38-6666MHz (144/28), 42MHz (70/28), SEMHz/
144/28), TOMHz (144/4), 7IMHz (144/2), 95MHz (342/52), 96MHz ({1,296/432
144), 101MHz (432/28), 105-6666MHz (1,296/28) and 116MHz (144,28).
CRYSTALS SPECIALLY MANUFACTURED FOR AMATEUR USE
TO CUSTOMERS REQUIREMENTS
In elther cade PE(+4-0:003% at amblent) or code 1D{ -+ 0-005% Ote 60°C) In
HCB/U 1°5 to 2:6MHz, £3.28 + VAT (12§%) and HCE/U 2:6-105MHz and
HC18/U and HC25/U 4-105MHz £2.80 -+ VAT (12§ %), Delivery usually 4-5
weeks. Fundamentals (1-5-21MHz) will be supplled to 30pt clrcuit con-
oltions, and overlones (21-105MHI) to series resonant conditions unless
otherwise specified. For detalls of closer tolerance erystals please send
S.AE
TEST EQUIPMENT FREQUENCY STANDARD CRYSTALS—
100kHz in HC13/U, 1MHz and 5MHz in HC6/U and 10MHz and 10-7MHz In
HCB/U and HC25/U all at £2.50 each plus 8% VAT,
BURNS ELECTRONICS
‘We are the Northern Appoinled Agents for BURNS KITS elc. and can
supply most of their products from stock,
MODULAR COMMUNICATIONS SYSTEMS
Far the RTTY We canr d and supply the *MCS"
range of products. This includes tarminal units, AFS keyars, magnet
drivers for TTL Interface, telegraph distortlon measuring adaplor, RTTY
Audio processor, power units, ete. elc,

Forthe CW man we havethe "MCS' CW filterwhich givesthreestages of
mclive flitering. Please send S.A_E. lor full detalls of the "MCS" range.
ANZAC MD-108 DOUBLE BALANCED MIXER

5-500MHz supplied with full detaiis for only £4.80 plus (12§3.) VAT,

CRYSTALS FOR PROFESSIONAL USE

CRYSTALS TO COMMERCIAL SPECIFICATIONS
‘We can supply crystals to most commercial and MIL specifications, with
an express service for that urgent order. Please send 5.A.E. for details or
telephone between 4.30-7pm and ask lor Mr. Norclifie.

TERMS: CASH WITH ORDER—-MAIL ORDER ONLY—-S.A.E.
WITH ALL ENQUIRIES—PRICES INCLUDE P. & P. (BRITISH
ISLES) EXCEPT WHERE STATED—OVERSEAS CHARGED AT
COST.

PNEUMATIC TELESCOPIC ¥y

HILOMASTS

Extended by standard vehicle
foot pump—easily retracted
for severe weather conditions.

Elegant when extended.
Unobtrusive when retracted.

Prices from £133. Write to

(] CLARBROOK
H ENGINEERING CO. LTD,

Jutsums Lane—Romford
RM7 0ER. Tel: Romford 65173
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WE DIDN'T DESIGN THE
FT.101E Mk.2 GLIPPER...

WE DID advise fitting the oulput contrel, and sugpested wiring the switch
to take the extra SSB filter outinthe "out" position. We did allow USA FT.
users club lo reprint our clipper instructions so as to enable FT.101E users
to setup their internal oulput contrel carrectly.

WE DIDN'T sell the FT.QIE M1, we just weren't happy with the circuit
arrangement,

WE SHALL sell the FT.101E Mk.2—Technically we can’t criticise It and will
have fully tested it before this appears.

'WE CAN still quote o betterprice with the FT,101EE plus our Clipper—why
not deal with the FT.101 experts ?

HOLDINGS 39/41 MINCING LANE BLACKBURN BB2 2AF
Tel: 58585/6.

R L N e e N O e O s |
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> Radio Shack Ltd

THE MOST EFFESTIVE S:EII; IN - '
w.;;:::-{l:lfo.;vl I'A“lS.IS.l FlL?:RK SAVE MONEY'

For use from 160 metres through
10 metres. Rating—1 kW DC.
The new Low Pass Fliter le mare than 80 dB
down at 41 MHz and aboval This ls the third
harmenlc of 20 metres and the second harmonlc
of 15 metres,

FEATURES:

Prevents spurlous outputs to the antenna that
causa TVI from transmitters operaling balow
30MHz % Stops 2nd and 3rd harmonics on 15 -
and 10 metre amateur bands and 3rd harmonlc 3

of 20 metres. % Stops 2nd and 3rd harmonics Attantuation: f‘:ﬁ:r then 8045 above
of CB Band % Protects all World TV channala H

% Protects TV IF frequencies above 36MHz % Insortion Loss: Lesathan 1d8 balow 20MHz * CLEARAN CE BARGAI N S

Lesslhan{dB at30MHz,
Has low transmitter loss bolow 30MHz, Power Capacity: 1000 Walts average,

% SPECIAL DISCOUNTS

% SPECIAL PRICES

SPECIFICATIONS Impedance: 520hms Input and output.

Transmitter Cannectors: UHF type SO-239 sockats. Fo R 3 DAYS o N I-Y
Operating Range: 0to 30MHz. Dimensions: 85" = 24" % 21",

Denign Cutoff

Frequency : 33MHz.

COME ALONG TO BROADHURST GARDENS DURING RADCOMEX WEEK
FRI JULY 30: 10-5pm. SAT JULY 31: 10-5pm. SUN AUGUST 1: 10-4pm

WHAT—
COULD COMPLEMENT YOUR DRAKE LINE BETTER THAN

HAL

RTTY AND
MICROPROCESSOR

EQUIPMENT
?

-

DRAKE + SALES +% SERVICE SAE FOR DETAILS PLEASE

RADIO SHACK LTD.

188 BROADHURST GARDENS, LONDON NW6 3AY
Just around the corner from West Hampstead Underground Stalion
Telephone; 01-624 7174. Cables: Radio Shack, London NW6
Telex 23718. Giro Account No.: 588 7151
Open Mon—Fri 9-5. Sat 9-12.30. Closed for lunch 1-2
TRICITY FINANCE, SECURICOR & BRS
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STEPHENS-JAMES LTD

47 WARRINGTON ROAD, LEIGH, LANCS WN7 3EA TEL 052-35 76790

Shop Hours 8.30am 1o 5.30pm Mon. to Sat.

Easy access to the M6, M1, M2, M&3.
NO PARKING PROBLEMS

JAYBEAM ANTENNAS ACCESSORIES
4m 4 Element . e - Y ‘it E8.72 UR43 50chm Co-Ax per melre .. i 16p
2m 5 Element .. A o N [ £5.51 URGT 500hm Co-Ax per metre i o 45p
2m & Element .. o ii ] o £1.20 300chm twin feeder .. 7 . i Bp
2m 10 Element .. o = = : E14.M 7Sohm twin feeder .. e = - 8p
PBM14/2m Prabeam . T - £21.80 T50hm low loss co-ax as ] e 1ip
2m 5 overs ' 5 P £10.12 Single meter SWR Meters .. .. .. £8.80
2m 8 over 8 . w - < E13.50 Twin Mater SWR Meters .. e - £12.20
2m Ground Plane o i £5.34 PL259 Plugs .. 3 13 ¥4 e 45p
2m Crossed Dipole .. i ET42 50239 Sockets v i we s 40p
SPM Portable Mast .. 5 = £7.20 Cable reducers . s v 3 14p
B Element Crossed 2m E12.80 Line connectors - & W o T5p
8 Element Crossed 2m e . E120 Morse Keys .. ™ ET.65
2m 4 Element Quad ., o .. E10.80 Junlers Heavy Duty Morse Keyc i £20.00
2m 6 Element Quad .. 2 .. El440 Baeur Paddle Unit .. .. .. £9.00
D8j70cms i s i .. El20
PBM/18/70cms v e ae .. E1350 S.T.E. MILAN
MBMEB/T0cms Multibeam .. .. .. E15.60 ARAC 102 2 band Receiver.. .. £100.00
MBMS3/70cms Multibeam v .. £2080 Atal 222 144-146MHz AM-FM TX .. .. £126.00
ARI10 28-30MHz Receiver Module . z £35.00
ELECTRONIC DEVELOPMENTS AT222 144-146 Transmitter Mndu!u - £50.00
Dellﬂned and manufectured by ourselves. AD4 FM Discriminater . - . EA.TS
2 and 4m Tr .. E100.00 AA1 Audio Module .. e E£4.25
Magnum 148MHz Linear Amplifier ..  £100.00 AG10 Tons Generator .. E450
VHF Absorption Wavemeter 65-200MHz ., £16.00 AT23 10 Channal Crystal Tx Modulo £30.00
SWL Tuning Unit Mk 1 i s £15.50 AT20 10 Channel Crystal Rx Module .. £52.00
ALS Linear Amplifier Module . as £27.00
MICROWAVE MODULES AS15 slabllised 12v de board e . £9.00
oo e e T T O ... TECHNICAL ASSOCIATES
WitenT L o -t Audio Compressor .. .. .. .. £23.82
MMC/10 |_o y o e £19.80 Notch Filter .. - - A F £25.60
MMC432 % o £ = 3 £19.80 Band Pass Filter o e v e £25.60
MMC1296 . " - - e
ATLAS
::2“" Fioss o = :::;: 210X Transceiver .. .. .. £444.00
MMVi432 Trlnferc oy 1 A £19.80 215X Transcelver ., . " £444.00
mmnaem )2 = 5 : g:: ie:f:il;ann Equipment (In stock at a time of going
:x;‘g‘gw 2 m': FT200 Transcelver 7o - £245.00
MMD 500P i m'w Eddysione 940 Receiver .. = £180.00
- . Swan T70CX Transcoiver .. - £375.00
ICOM Liner 2 Transceiver .. £120.00
- FT101B Transceiver .. . £300.00
IC22A FM Transceiver £175.50 FT220 VHF Transceiver .. - £245.00
Bellak 2m FM Transceiver .. “e £50.00
BANTEX M. Mod -4 e
R Motlie A lsGes T mateia PLOA odules 2-4MHz IF Converler £12.00
5 d lopa please with all paneral
HUSTLER enquirles, Paslage extra al cost. Deliveries lree In
SF-2m 5/5 mobile whip £9.00 BOME areas.
C-32 Ball Mount & £4.20
CGT-144 2m Colinent with mount .. £31.50 ALL PRICES INCLUDE VAT
X Make a date for the A.R.R.A. Exhibition at
:,_‘,";_'g:, :,ﬂ::,"fva:‘“‘"_”‘s o WS Leicestor, 28-30 October. THE EXHIBITION OF
Basemount - o £2.05 THEYEAR. THE FIFTH IN SUCCESSION.
Coils for LF Bands each = H £5.31 Full after sales service. All equipment airtested and
Flexiwhip Basic with mount . - £11.75 sold from above premises. We do not employ any
Cails for all bands each i x £5. part-time s2les or sellto private individual for re-sale,
On the spot HP and credit lacllities available, Pan
OSKERBLOC exchanges welcome, Inslant cash pald for good
SWR200 Silver PFower mater A £24.50 clean equipment or wa will sell your equipment for
SWR200B Black Powaer moter £27.00 you at a small commission,

YAESU MUSEN
FT101EL Tranacelver ™ T .. EARS.00
FT1MEX Transcalver o . g E402.00
FT200B Transcolver o i £309.00
FT401B Transceiver .. s . EA2%.00
FT221 Transceiver .. . e . £393.80
FR10%S Recgiver " . e . E3.40
FR101S Digital Rece! . as . EAZR.00
FRIMD Recalver . .- . EMao
FR101D Digital Receiver .. . . ESIN6
FL2100 Linear Amplifier .. 3 £291.00
YO-100 Mpnitorscopa & s .. Ef24.85
¥C-355D Frequency Counter e o E160.29
¥D844 Dosk Microphone .. . .. E1980
YDB8&6 Hand Microphone .. .. .t £9.00
FG7.R Recelver " = ce .. E150.00
DRAKE
R4C Recelver .. . . e W AT
T4X Transmitier v " T . EAD0
TRAC Transceiver .. . EAn00
AC4 ACPsu .. e . . . EB12S
MS4 Speaker .. . s .- . E18.80
S5R-1 Recelver . . ve .. £203.00
SPR-4 Recelver o 4 . EATB)
Low Pass Filter poo o . . £15.00
DECCA COMMUNICATIONS
KW204 Transmitter .. . . £285.00
KWwW107 Antenna Match . . F
KW108 Antenna Match . dia - E87.85
KW Antenna Switch . ar +4 £6.85
KW Balun iv we ww s £6.85
UNIDEN
2020 Transcelver v ¥ -1 .o EABYLS0
BELCOM
Liner2 Transceiver .. o . .. E184.50
Liner 430 Transcelver I o .. E290,00
NR-56 Tunable FM Recelver oo .. E54.00
OMEGA
TE-701 Anlenna Noise Bridge 2-30MHz .. £22.50
TE-702 Antenna Noise Bridge 2-220MHz.. £27.00
C.D.R. ROTATORS
Al g ok . . £36.00
AR-30 =+ 1 == Ve 2992
AR40 .. . . . . . £38.62
CD44 " va . - £78.42
Ham-2 .. i o Y e £118.68
HY-GAIN
12AVQ 10-15-20m Vertical .. £33.30
14AVT 10-40m Vertical . £54.00
1BAVT/WB 10-80m Veortical £85.92
THIMK|3 Tribander Beam .. £140.07
THEDXX Tribander Beam .. . .. E163.30
BN8S Balun .. . = = £20.25
Bumper Mount. . a5 P - E8.T5
BARLOW WADLEY
XCR-30 Solid State Receiver .. E144.00
TR-801 FM Tuner Kit . va . £22.50
SHURE
201 Hand Microphane v £8.85
444 Desk Microphene e £23.00
AT KEENEST PRICES!
-
300-4000 WATTS AC, 6-24 VOLTS DC
OTHER MAKES 1-3000KVA SECONDHAND UNITS
National & SHARP
MICROWAVE OVENS, INPUT 1250-2800 WATTS
KEENEST PRICES INCLUDE UK DELIVERY
Open Tues-Sat 10.30-1.30, 2.30-6.30 (Ansafone out of hours)
Asnl“ B"KES FARNCOMBE ST, FARNCOMBE,
GODALMING (Tel 23279) SURREY

Ex-stock CRYSTALS

for frequency reference and general timing applicatlons.

U.K. & U.S. TV crystals a i 4 or .. £1.00
400, 455 & 500kHz FT241 = -. £2.00
5, 10 & 10-TMHz HC18/U, 10‘TMHZ HCEIU s .. £2,00
100kHz HC13/U and 1MHz HC6/U or HC33|I’U F .. £2.50
3-2768 & 4-194304MHz HC33/U e .. £2,70
200, 204-8 & 312'5 HCG/U, 224kHz HCBGJU ¥ . .. £3.00
2MH: HC33/U and 2- 097152MHZ HCB/U or Hcaa;u £3.05
3-2768MHz HC36/U co[d weld hlgh stabiiiiy (wire Ieads) £3.15

100-BkHz HC13/U . .= o £4.50
31-25kHz HC13/U . £5.50
N.B. 224kHz + 4007 + 4024—- 1750Hz clr(:uil suppi:ed w]!h xtal.
VAT on above is 8% except for TV types and 224kHz. Please
refer to March advertisement for 2m crystals.

INTERFACE QUARTZ DEVICES LTD

28 MARKET STREET. CREWKERNE, SOMERSET
Tal: (046031) 2578, Telox: 46283
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000 MHz D.F.M.

We are pleased to announce a new product, MMDO050/500, as illustrated above.
This is a combined version of our 50MHz Digital Frequency Meter and 500MHz
=+ 10 prescaler, MMD050 and MMD500P, providing complete 500MHz coverage
in two ranges. Selection of the appropriate range is achieved by diode switching,
and the position of the decimal point is automatically selected at the same time.
Other 500MHz counters on the market cost several hundred pounds.

This unit, by providing just the basic counting facility with no gimmicks or frills,
is available at a breakthrough low price as detailed below.

SPECIFICATION

Digit height: 10mm Overall display width: 45mm
Case size: 111 % 60 X 27mm Input connector: 50chm BNC
Frequency ranges: 0-45-50MHz, 50-500MHz
Sensitivity: Better than 50mV over 50MHz range

Better than 200mV over 500 MHz range
Inputimpedance: 50-2000hm

Power requirements: 11-15volts DC at300mA approximately
Power connector: 5 pin 270” locking DIN. (Plug supplied).
Accuracyat50MHz: 4 100Hz
Accuracy at500MHz: 4 1KHz

The unit is reverse polarity protected and the RF input is diode protected.

PRICES
MMD050/500 combined 500MHz counter £93.00inc. VAT
MMDO050 50MHz counter £66.00inc. VAT
MMDS500P 500MHz = 10 prescaler £27.00 inc. VAT
BNC plugs (Each) £0.70inc. VAT

Any further information on these products and others from our extensive range can be obtained by
contacting our sales department, who will be only too pleased to help.

MIGROWAVE MODULES LIMITED

Brookfield Drive, Aintree, Liverpool L9 TAN.

Telephone: 051 - 523 4011 Cables: Microwave Liverpool.
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UNIVERSAL RF SPEECH CLIPPER

Still unmatched alter two highly successiul years, the " Datang r.f. Clipper' is used

the world aver by seri Xersand p

% Comparable to & linear the Datong r.t. clipper Introduces negligible distertion
while ralsing your average radiated power. % Glves true r.f. clipping. Simply
connects In serles with microphone, % Works with virtually any make of trang-
mitter. % Equally eflective for FM and AM as well as SSB.

Model RFC (illustiated). Price: £33.88 plus VAT (123%).

Also available with Jap 4 pin input torand pletewith L output |ead,

Inclusive price £41.90 plus VAT (12§%). Piease state pin connections required,

Fully aligned and tested P.C, Module, RFCIM. Price: £19.50 plus VAT (12§50,

Free data sheels on any product are avalfable on request. Prices include delivery In U.K.

only.

SEE US AT ALEXANDRA PALACE

Advanced Technology for the Discerning Amateur

Two innovative products, each offering a pace-setting combination of features and user-benefits.

DATONG REPEATER TIMER MODEL DTI

R.F. triggercd repeater time-out warning device lor moblle or fixed 2-metre FM with

the emphasis on mablle saiety.

% Provides an audible warning sothat your eyes can siay “onthe read"’, The waming
consists of eight *'pips*' atone second intervals followed by atwo second "*blecp™.
% Model DT1 has no controls, not even an onfoff switch. % Your radiated
signal switches on and off for you. % No Installation worries. Model DT1

no external * N ble battery cosis.
Model DT1 uses four micropower digital ICs and is built into an altractive two-tona
polystyrene case. Price: £13.30 plus VAT (1285,

DATONG ELECTRONICS LTD.

11 MOOR PARK AVENUE, LEEDS LS6 4BT. TEL. 0532-755579

OLD PRICES
WHILE STOCKS LAST

We still have some stocks of the popular ICOM 2m
transceivers at the old prices.

IC22A £158
IC21A £210
1C201 £354
1C202 £161
1C225 £215

All popular Antenna Specialists aerials and bases in
stock.

NEW—FDK Multi U1 2m and 70ecm autoscan
transceivers. See page 551 for details of TRIO
QR666 general coverage Rx, FDK and ICOM.

The Northern Dealer for

ICOM]|,

HP—PART EXCHANGE WELCOME—ACCESS

BREDHURST ELEGTRONIGS

Willowbrook, School Lane, Bunbury, Tarporley,
Cheshire Tel: Bunbury (0829) 260708 G30QT
CALLERS BY APPOINTMENT

inc. VAT

G. W. M. RADIO LTD.

ALL PRICES include VAT and Post/carriage,

RADIO TELEPHONES. Cambridge boot mounting HI or La band with contrel box
and cablie only, £25. Murphy Rover hybrid HI band £15. Vanguard units only no acces-
sorles, valve single channel Lo band, £10.50. Redifon GR286 100/250V AC basa
stations Hi band FM. Phone for detalls of available channels and prices {around £45),
Pye U450L UHF Mains link equipment, Tx/Rx £50.

OSCILLOSCOPES CT436(CD1014) double beam £65. PLUG INs lor CD1212 'scope
Wide band 40 mc(s, £21. Dual beam 24 mc/s, £26.

NO. 10 HEADSETS new and boxed for 19 and 62 ete. £2. 12 voll 4 pin vibrators
3flor£1.

AS510 Tx units, 2-10Me/s, £6. Small shaded pole motors, 115/240V, £1.25,

WATCHES| Quality ex-Ministry. Lemanla "Naere® pocket 1/8th second split hand
stop-watch, £15. Lemania wrist, etainless steel 1/5th second chronograph, £16.75.
Smiths G3 (sweep second hand), £8.50. Eterna, £9.50. Wrlst waiches have screw
backs and are fully overhauled, Sent by Registered post,

METERS. Two types In desk top cases all £2.50. 50-0-50 Microamp, 1000 ohms,
callbrated 5-0-5. imA, 100 chms, calibrated 10-0-10. New condition. BC221 complale
charts, no PSU, £15. Aerial insulatars, 13" white ego type, 6 for 67p, Pyrex 2§°, 75p.

TRANSMITTER P.A. units STC T4188, tunes 2'8 to 18Mc/s manual or 28V motor
drive. 13° % 8° x 8% Palr CV2510 (4 = 150) 28V blower cocled. Bases are NOT UHF
type. [deal basls {or Linear Amplifier construction, £11.00.

PERMEABILITY TUNER UNITS. High quality 4 medium 1 long wave push bulion
tunar with manual tuning. Circult for HI-Fl funer, £1.75.

REED RELAYS, 4 reed normally open, 5V DC coll as used In recent keyer designs,

15p each post 10p for any number, Also reed Inserts 1-85° overall (body length 1:17,

dlameler 0-147, max ratings 250V DC and 500 mA, Gold elad normally open contacts,

85p per dozen, £4.12 per 100, £30.25 per 1,000,

All receivers and Test Equipment are in working order at time of
despatch. Carriage charges are for England and Wales only.

Terms: Cash with order Early closing Wednesday

G. W. M. RADIO LTD. #-42 PORTLAND ROAD,
WORTHING, SUSSEX Telephone 34897
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PAUL
G3VIJF

ICOM|,

DAVE
GA4ELP

[€3)1COM], 1C-201
£357.75 inc. VAT (£71.75 deposit)

The luxury multi-mode rig which was described In full in our advertisement in
January, when It was also reviewed In Radio Communication, It provides full 2
malre coverage on FM, SSB and CW using its ultra stable VFO. Full facilities for

P and reverse use at the flick of a switch, bullt In automatic crystal
controlled tone burst fitted by us, full break-In facilities on CW and VOX are but
a faw of the excellent facilitics found on the increasingly popular IC-201. Send
for further detalls or leave a message on our ansafone during the evenings.

[[31IcoM], 1C-202
£161.10 inc. VAT (£33.10 deposit)

The new and highly popular hand held SSBE portable from ICOM. 3 watts barefool
‘but clean encugh to drlve a linear up to the legal limit, See last month's RADCOM
{or dotails and this month's for a review,

Linears, PSUs, Ni-Cads, Chargers and Desk Mic, with built In pre-amp now avall-
able.

CRYSTALS FOR @@

1C-22A, IC-20, I1C-22, singles £2.70
pairs £4.50

1C-201 £3.50 each

1C-30A £6.00 pair, £3.50 single

© “Stripes of Quality"

See page 488

LONDON—Terry GSBAM (01-556 0386)
WEST KENT—Rooer & Bryon (047485 2517)
SCOTLAND—lan GMBDOX (078683 3220)
DEVON—Bob G3PQH qthr

HP TERMS NOW AVAILABLE

BARCLAYCARD

Why not seo and buy the excellent ICOM range at your nearest Thanet agent—phone for an evening or weekend demonstration.

WALES—Tony GW3IFKO (0222 702082)
MIDLANDS-Tony GSAVH (021 329 2305)
CHESHIRE—Gordon G3LEQ (0565 4040)

PRICES INCLUDE VAT AND DELIVERY EXCEPT WHERE STATED
YOUR SOLE AUTHORISED UK IMPORTER FOR ICOM

THANET ELECTRONICS

34 CIliff Avenue, Herne Bay, Kent (02273 63859)

[3[icoM|, 1C-22A

£175.50 inc. VAT (£35.50 deposit)
22.channel capability—half full of crystals

Compare the advantages over its competitors:

% Aut, tic erystal on repeater
channels enly.

% Frequency tailoring and clipping ideal for optimum FM.

% Fitted with all five UK REPEATER channels.

% Fitted with the six most used SIMPLEX channels,

WE THINK THIS IS THE BEST RIG IN
THEUK FOR REPEATER USE

: "

tone burst |

[F3ICOM|, 1C-225

£250 inc. VAT (£50.00 deposit)

An 80m Channel FM mobile rig with all 80 channels fitted. Uses an excellent
phase lock loop system. Channols are at 25kHz spacing which fits in with the UK
and continental channcl systoms glving alf the UK simplex and repeater fre-
q les. A crystal conlrolfed tone burst Is whan king r and
[GYBrss rop: facility is le on all ch Is by adding one extra 11-300MHz
crystal. Ex-stock at time of geing to prese. £250 ine, VAT,

REVCO mobile antennas. An excallent range of §A antennas with a slainless
stoel whip and neat loading coll. The magnstic base Is a beauty, All aerlals are of
the hinged mounted type. A whip with loading coll and base £7.00 + £1 carrlage,
{4 whip with loading coll and magnetic base and 3'5S metros of cable £15.00 + £1
carrlage, magnatic bago alone with 3-5 metre cable £9.00 4+ 75p carriape.

MORTH—Peter G3TPX (022678 2517) . . . Peter has
outlets In

COLNE—Don (Colne 4187

HULL—Tony (0482 886302) and the NORTH EAST
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Get the Optimum from yourRig

— STOP MISTREATING (7

Match yourantenna system to the PA stage with a KW

Monitorscope

KW 108 MONITORSCOPE

@ HMonitor your transmitted "'VWave-
form™ 10-160 metres.

® Can be lefc permanently in ancenna
feed.

@ Two-tone generator incorporated
to ensure optimum linearity for

55B.
[ ] Dlsplays S5B, AM and CW "Wave-
'm’

—observe your TX ‘Waveform’with a KW 108

KW 107 ANTENNA TUNING SYSTEM
The KW range of aerial matching units will ensure optimum power
transfer from the PA stage to the antenna system.

@ Longer life for your PA tubes.
® K

Kwy 107
Antenna
Tuning System

107, suitable for mest trans-
ceivers and transmitters (250 watt

rating).
@ The KW 109 is for use with linear
amplifiers.
@ Antenna selection.
RF power and SWR measurement.
@® Dummy load incorporated.
@ Observation of SWR with and with-
out antenna tuner.
@ Atcractive "'G” line case.
The antenna tuner in the above unit can
be purchased separately if you already
have the KW 101103, dummy load and
antenna switch. This unic is known as
the KW E-Z match,

Other KW
favourites:

KW 2000E
Transceiver 10-160;
KW 204
Transmitter;

KW 1000 Linear
Amplifier;

KW 202 Receiver;
KW 160 ATU;

KWy 103 SWR/RF
Power meter;

KW Dummy Load;
KW Traps (the
original and best);
KW Trap Dipoles;
KW Low Pass Filcer;
KW Balun;

KW AntennaSwitch.
Stockists for Hy-
Gain beams and
verticals, CDR

KW109 ANTENNA @ Offerssame facilities as KW 107 but with higher rartators. Shure

L ] A further safeguard for your PA O e ting for most linear amplifiere, e raphAnes, atd:

tubes. TUNING SYSTEM

Write or 'phone for
catalogue to:

= K

Communications Products
DECCA COMMUNICATIONS LTD

™
1 Heath Street, Dartford Kent
Tel: Dartford 25574/21919

Easy terms on Equipment available
over 12, 18 or 24 months,

MODULAR ELECTRONICS
VAT 193-8133-46

Transverter 432-28-8, 28-30MHz |.F, BW PEP output at 138V, £68plus VAT,

Transverter 432.50-8. As obove with FT620 I.F. of 50-52MHz. £70 plus VAT.

Converter 432-28. Stabllized Osc. N.F. Typ. 2:8dB. Gain 304B. Price £19.50 plus
V'

NEW. Linear Amplifier 202-25. Desioned far the lcom 1C202. 25W outpul. Fully
automatic keying. PL258 in/out. £33 plus VAT,

144MHz Preamplifiers. Two models. PA.1 for 50 chm. PA. Lin. for the Liner 2
Impedances. Gain Typ. 15d8 N.F, 2'5dB. Slze 1}" square with 0-6" mounling
depth. Fibrealass PCB. £4.50 plus VAT,
Linear 40 Mk2. Transistor Linear amp. Sultable for multi-made operation.
144MHz 10W input and 40W out at 13-8V RF keyed cct. Price £38 plus VAT,
MEW. Linear Amplifier 15W 12dB. Greater than 15W output for 1W drive.
Typically 13W outpul when used with the 2200G or 18W PEP for 1W SSB RF
keying for 05 second hang, £30 plus VAT,

S.A.E. FOR FURTHER DETAILS

TRANSISTORS AND COMPONENTS. Prices inc VAT, Postage extra,

PT4531. 13-83V TO7 case. 432MHz 0-25W [n for 2W out, £1.00 inc.

PT2125d. 13-8Y TO117 case. 144MHz 1:5W In for 10W out, £3.00,

PT2125e. 13-8Y TO117 case. 144MHz 2'7W in for 15W out, £4.00,

BLY38. 13-8V TO117 case, 432MHz 0-6W [n for 3W out, £2.50.

61387. Studless stripline high galn 432MHz transistor, designed for 28V but
wlill give 1W out with 13-8V gain greaterthan 10dB, £1.50.

2ZNG60B4 13-8Y 10W in for 40W out 144MHz £13.50,

Enquire for your RF power requirements SAE please.

BFR90. Mullard T pack low nolse RF amplifier, £3.60. BFRS1, £4.00.

TP390. TRW T pack low noise RF amplifier. 3dB NF at S00MHz, £2.10.

Mosfets. 40673, 60p. 40841, 60p. MEMG16, 65p. 3N204, £1.20, BFS23, 80p.

Bipolar, 2N2359, 22p. BC107, 15p. PT4166a, 55p. PT2125a, 55p, BC207, 16p.

BSX26, 25p. BC153, 15p. BFYS6a, 27p. BFX41, 25p. BF121, 40p (UHF amp). BFX29,

60p BNW16, T0p. BF115, 30p. Film Trimmaers. 8mm. 1°5 1o 10pf, 8p each.

Air spaced UHF trimmera, 15 to §5pf Oxley type, 15p each.

Disc ceramies, 1000p! pack of 10 for 15p. 200pf 10 for 15p.

BNC sockel single hale and PL259 4-hole 50p each,

BNC and PL259 plugs 50p each. PL259 reducers 15p each,

POSTAGE AND PACKING —C 15 15p. Modulas/t
Min. order £1.00,

FACTORY :4c, Sudley Road, Bognor Regis, Sussex, Phone Bognor 20313
Orders to: 1 CONISTON CLOSE, BOGNOR REGIS,
WEST SUSSEX PO22 BND. BARCLAYCARD & ACCESS

rters 80p.

C&C electronics

10 West Park London SE9 4RQ
Telephone 01-852 9397

cee -
We shall be exhibiting at the following events during July and August: Upton,
Anglian, RSGB Exhibition, and Derby.
MADE TO ORDER CRYSTALS
‘We can now offer a complete range of quality crystals from 50kHz to 216MHz with
extremely favourable dlsl:ounla for large quantities of the same frequency/
pecl This up to 25MHz and 3rd overtones from
10MHz. Please enquire for further detalls.
CRYSTALS SUITABLE FOR MOST AMATEUR REQUIREMENTS
Helder styles HC8/U, HC18/U. HC25/U 1'5-21MHz fundamental, 21-105MHz
overtone, Delivery approx 4 weehs. Specification 50ppm 0-80°C or 30ppm at
amblent, {Please state required tolerance and IfP capacity on fundamentals).
Prices 1-5-2-6MHz £3.28 2:6-105MHz £2.75 5% discount for 5 or more crystals.
Special rates for Club bulk purchase schemes Including free supply of crystals
{for U.K, repeaters,
Please note crystals below 4éMHz not avallable In HC18/U or HC25/U at the above
prices.
SURPLUSCRYSTALS FOR SALE AT £1 per crystal
These crystals are new and were originally designed to operate In the Yaesu
FT2F and FT2FB but will be suitable for use In other equipments and for %3
multiplication to T0cms.
6MHz TX crystals for 144-3, 144-35, 144G, 144'8 and 145-4.
18MHz TX erystals for 144-3, 144:48, 144°6, 144:8 and 145.
52MHz RX crystals for 1443, 144-36, 144-6and 145-4,
CRYSTALS FOR POPULAR VHF TRANSCEIVERS
Crystals supplied In 4 wacks lo any stated frequency for the following VHF
transceivers: Heathkit, lcom, Ken, Standard, Trio and Yaesu, Price £2.36/crystal.
10-245MHz IF Crystals In HC18/U 20ppm—20 to +70 dep. C. Price £2.20.
LOW FREQUENCY STANDARDS (8% VAT)
100kHz In HC13/U {same base as HCE/U). Price £2.50.
1000kHz in HCG/U. Price £2.50.
CRYSTAL SOCKETS HC6/U and HC25/U, Prlce 16p
All prices include postage to UK and Irish addresses. Crystals supplied to any
specification for Industrial, mobile radio or marine use, ete. State eguipment/
specification when enquiring. Please send sae with all enquiries.
Theabove prices are ex VAT, Please add 125% unloss otherwise stated. Please
note we are now authorised distributors lor antenna specialist products. Price
available on request.

CRYSTALS
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LEE ELECTRONICS LTD

01-723 5521 CLOSED THURSDAYS GBJVL
400 EDGWARE ROAD,; PADDINGTON, W.2

LONDON'S LEADING STOCKISTS OF YAESU ¢
ANTENNA SPECIALISTS ® STANDARD ¢ ICOM
BANTEX ® JAYBEAM ® REVCO * QM70 ® ETC.

Perspex Dust Covers d

SPECIAL EXCLUSIVE OFFER

i by us to keep your Yaesu e juip-
mant In mint condition. Suitable for Modelz FT101, 101B, FL101, FRI0T, FT201, F1104E,
FL2100, FT2778, etc. Price £4.00 each inc. VAT. Cariage 45p.
FT, FTa20, FT620 £3.50 Inc. YAT. P & P 45p.

YAESU Carrlape free | JsBEAM price plp | MOBILE AERIALS price plp ICOM RANGE Carrlage free
FT2008 with p.s.u. £255 4m 4 elemant £8.50 (1.00) | Jaybeam TAS § whip with 1C22A 2m transcelver, 22 channel
200R Slgmasizer 2m £195 | 5Y 2Zm 5 element Yagl £5.40 (1.00) | cable £7.65(500) | with 10 xtals Atted £121
FT101E Transcelver £395 | 8Y 2m 8 element Yag! £7.00 (1.00) | Bantex BSU T0cm § wave  £3.00 (45p) | C228 2m BO channal £220
FR101S std receiver E2T0 10Y 2m 10 element Yagl £13.80 (1.25) | Bantex BS 2m § wave with 1C201 2m V.F.0O. 10 watl 12v/230v £315
FT101 D digltal rx £350 | PBM102m parabeam £16.40 (1.25) | base £0.20(850) | |C202 om SSB £1a
FL101 transmiller £275 PBM 14 2m parsbeam £21.00 (1.25) | Bantex B5 2m with boot IC30A 70cm £200
FL2100B linear £230 DS2mbovers £9.90 (1.25) | lip mount £9.95 (65p) All ICOM models avallable with
FT224 2m transcelver £130 D82m8over 8 £13.40 (1.25) | Bantex magnetic mount £7.95 (50p) Xtal tane burst (If required)
FR101D/L with BfC bands £345 | 5XY 2m Crossed Yagl £10.30(1.00) | Bantex magnetlc mount XTB2 xtal T/burst £8.85
YC355D 200MHz £135 8XY 2m Crossed Yagl £12.90 (1.25) | with § whip £12.50 (85p)
FT221 AM|FM S5B Transcelver £33 10XY 2m Crossed Yagl £17.75 (1.25) | Reveo § wave with coll
;gsm glmm annluy sie £95 | Q4 2m 4 elament quad £10.50 (1.25) | and base £68.3550 | MICROWAVE MODULES
101 DD Digital with B/C bands £425 Q6 2m 6 eloment quad £14,00 (1.50) | Hustler 2m  co-linear
UGP 2m Ground plans  £5.20 (75p) | moblle £2500(80p) | gmcomereraZhAs, o e ole
D8 70cm 8 overB £13,75(1.25)
A e o OF g | i Tenoown  fSamasm | ASPANTENNAS | Gcemeamsss o asi
€830 1W Marine Version £os | MBMis e ansa) | Aspee £6.50 (75p) | 1441146 £18.00 (15p)
C828 2m 10W Transcelver £135 i?KVa;;i s £11 30%1.253 ASP393 £15.20 (75p) 1296MHz converter 28]
C430 T0em 10W Transcelver £160 i S ASPETT £12.87 (15p) | 30MHzor 144 £23.00 (15p)
€432 T0cm hand held £115 Rotators UR43/67 In stock. ASPEST Co-linaar 70em £16.10 (75p) | 2m converter 28-30/116
ASPG55 Base anfenna  £13.75 (75p) | Osc output £17.60 (15p)
@ SPECIAL OFFER OF STABILIZED POWER SUPPLIES, | ASP. R332 Gutter Mount  £7.00 (30p) | 70cm SSB  Transverter £34.0
Ex-computer fully-stabilized power supplies, 6V to 20V. 12 amp fitted | ASP Boot Mount £3.20 (25p) %ﬁ"; F‘f:w“‘l‘l’ counter g;:
e I Frescaler !
with current overload circuit and variable-output voltage control LINEAR AMPLIFIERS 1296MHz Varactor Tripler  £25.00 (15p)
£20 each. Carriage £1.75. QM0 2m 50W FM/SSB £44  432MHz Varactor Triplor  £17.50 (15p)
® A.T.P. ELECTRONICS 6v to 30v stabilized power supply,
7-5amp, new &boxed £20+carriage £1.75. Ditto Samp £18 + carriage
£1.75.
STANDARD MODEL C828. 1/10 watt 2m moblle 12 channel
@ ADVANCE ELECTRONICS. Fully-stabilized power supplies | & : o
i transceivers fitted with 10 extals and supplied with free carrying-
0V to 30V 3 amp with variable-output voltage control, new and boxed. d shoulder-st ith I to fit. 2-6V 26 dry-fit
Complete with instruction manual and circuit, diagram. £21 each, | €25¢ and shoulder-strap with ample room to fil. 2 amp cry-
Carriage £1.00. rechargeable batteries and storage space for microphone—making
@ FARNELL ELECTRONICS, Fully stabilized power supply, 13V | 20 ideal portable 10 watt system. Price £135 each plus 124% VAT.
to 30V output at 25 amp. With variable-output voltage control and
current limiter circuit, New and boxed with instruction manual and | @ For customers who already own CB828's we can supply the above
carrying-case at £3.90 plus VAT at 124% post 35p.

circuit diagram. £18. Carriage £1.00
CLOSED FOR ANNUAL HOLIDAYS 4

AUGUST—1 SEPTEMBER INCLUSIVE

SPECIAL NOTICE As we are only 30 mins away from Alexandra Palace we will not be exhibiting, but
our shop premises will remain open until 9pm on Friday and Saturday during the exhibition.

BARCLAY CARD * ACCESS % FREE PARKING AT REAR OF SHOP
N.B. A.S.P. Frequency Counters and Power Supplies subject to 8%, V.A.T.—other items 1249,

SEMICONDUCTORS—SPECIAL OFFERS

OCT71, 10p; 2N4427, B0p; ZN3BE6, T0p; CAT0ZE, £1.00 ; 2N5913, £1.20; 2N5245 (4W,
8dB) £6.50; 2N5946, £10.00; 2N5G641, £3.00; ZTX327, 60p; 40064, £1.40; 40965,
£1.50; QNSBTE £2.00; OC202, 10p; 2N5180, 35p: 2N3553, £120; BLY33, £1 Sﬂ‘
2NSES0, £4.50; 2NS591, £1.00; 2N3632, £3.00; 2N6080, £3. 50; ZNE0a1, £5.
2NG082, £7.50; 2NG083, £8.00; 2N6084, £12.00; 2N5E42, £7.50; 2N5643, £8.00:
BFYS50, 20p; BC108, 10p; BC183L, 10p; BLW3S, £3.00;2N3055, 40p; 2N3478,40p;
40673, 60p; IN201, BOp; 3N202, 90p; MPF102, 40p; 40841, 50p; BCIGTA, 1ﬂp.
BSY90. 30p; 2N3%04, 10p; 2N3906, 10p. Integrated Circults: CA3011, S0p;
CA3014, 80p; CA3018, 70p; CA3023, B0p; MCI5505, S0p; MC1596G, £2.00;
CA3000, £1.00; CA30B9E, £2.00; SL620/30C, £2.00, G-channel, 2m, 12v, FM TX
board. Phase modulator 5kH deviation max. Microphone sensitivity 10mV (im-
pedance your choice). All harmonics 504B down, Aligned on 145MHz. 1W min.
out, £20 each. 70cm Tx board (18cm x Sem) 400mW in 25W out, £35.00, Resistars
W 1092 to IMS2 (E12), 2 of each valve £1.20. Smm coll former with core 10p;
minlature RF chokes, 10p. 2N8862 or simllar transistor (S0W peaks at 2m), £15.00
26N166 or similar transistors (100W peak at 2m), £17.00. 2NG136 25W at T0cm,
£14.00. Data on any item 20p. 5-2MHz ssb crystal fitters £15.00. RS12 Recd relay,
£1.20. All prices inclusive. Minimum arder £1.00, Mail order only.

HELLER ELECTRONICS
48 Blossom Waye, Hounslow, Middx., TW5 SHB

RTTY AUDIO FREQUENCY SHIFT CONVERTER CV—39A/URA—IA.

First quantity release of this most sought after Ritty Converter. Brlef descr/ption
uses 15 BG9 & BG7 Valves, with & 2° C.R. Tuning Tube. Housed in a grey alloy
casaslze 17" x 5° x 15" deep. Input supply fully filtered for Interferance. Requires
105-125 Volts A.C. A two position Selectivity or Filter Switch that enables to sat
up for any Narrow Shiftirom 10-200 cyclas or any Wide Shiftfrom 200-1000 Cycles.
The Mean ar Centre Freq far the Narrow Shift is 1000 Cycles, for the Wide Shift
is 2550 Cycles. Normal Audio Input from recelveris 600 chms. The Converterwill
operate with an Input of 60 Microwatts to 60 Milllwatts or ebout —141o +18 DEM,
Hasinternal Tone OSC Freq595-1785 CPS. Mark Space Switch Normalor Reverse.
Supplied in good used condition, checked complete, but nof tested Electronically.
£22.50. Carr. £2.50 onwards,

A FEW CONVERTERS AVAILABLE AS ABOVE. BUT IN POOR LOOKING
CONDITION, AT £16.50 OR LESS OUTER ALLOY CASE, £12.50 TO CALLERS

All above details and circuits in Teloprinter Handbook (RSGEB)
If possible collect ex Warehause by appointment, and save carr. costalso delivery
time. Terms cash with order. VAT at 8%, Phone: Morley (0532) 531179,

JOHNS RADIO, 424 BRADFORD ROAD, BATLEY, YORKS,
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Record-breaking
Space-saving
Antenna

The average house and garden just doesn't lend itself to
effective antennae ... and, after all, be it milli- or Mega-
Watts, a good radiator is a MUST ... you need to hear
them too! Flats and other restricted property can be areal
headache. BUT THERE IS AN ANSWER, the JOYSTICK
VFA (variable frequency antenna), the compact unitgiving
vou a six band omni-directional aerial that can, if you wish,
just stand in the corner of the shack.

This revolutionary invention has scored 5 & 9 for the best
DX vs. QRP QSO on record and inspired thousands of
testimonials. One satisfied customer reports that when
operated five feel below ground results equalled the sta-
tiondipole; elevating the VFA just leftthe dipole standing!

ALREADY IN USE BY AMATEUR TRANS-
MITTING AND SWL STATIONS WORLD-WIDE
AND IN GOVERNMENT COMMUNICATION.

PRICES INCLUDE VAT,
INSURANCE AND DELIVERY
BY POST OR CARRIER

B usTTELEPHONE i
BARCLAYCARD YOUR ‘
B cArD NUMBER [Bam)

Phone 0843 62535 (or 62839 after office hours)

JOYSTICK VFA, £17.25. JOYMATCH ATU's: 111 (Med. wave—30MHz),
£17.25; 111A (1-8-30MHz), £17.25. 111B (L-malch, 1-6-30MHz}, £15.76. LO-Z 500
(1:8 thru 30MHz 500W), £21.85. BUDGET LINE ATU 1-6-30MHz, £867, ATU
Med. & SW Bands, £8.67 (both In kit form £7.47); Aerial Bandswlich (complete
aerial system, medium & SW Bands), £7.17, Artificlal Earth, £147, DX CRYS-
TAL SET (Home and world-wide reception) ready to use, £4.75. COMM:
HEADPHONES sohm, £4.54, FIELD STRENGTH METER, £1.83, SET
VALVES 9R59DS, £5.85 CO-AX CABLE, 50 or 75chm, per 10m, £1.50.
SYSTEM "“A" VFA - 1118, £32.40. SYSTEM *'D" VFA 4 Acrial B/Switch,
£24.20. SYSTEM "J" VFA + LO-Z 500, £38.60.

PARTRIDGE SUPER PACKAGE

COMPLETE RADIO STATION FOR ANY LOCATION
Comprising: Trio QR 6656 Gen, Cov. RX., Headphenes, E] Bg "u
L

VFA.. System "A™, all connecting cables, Deliv.
Securicor (our risk), ASSEMBLED IN SECONDSI
SAVE £11,06—-0R QR 666 £136.12 INCL.

Sand stamp for detalls and experl advice.

HR TR/,

GROROSTHIRS HENT ENGLANG,

LELTRONIT £

NEW! rFromsm.e. THET.US.
TELEPRINTER
TERMINAL UNIT

Receives 850-400-170 Shifts Forward or Reverse
L.E.D. Tuning (No Oscilloscope needed)
Double Current Loop Circuit

Built in AFSK for Transmit 170 shift (2125-2295
or other tones to order)

F.S.K. Output
C.W. ldentification
Size 10" X 8" X 5"

ok ok ok k k Ok F

Just Connect to your Teleprinter and Tx/Rx and
enjoy the RTTY QSOs. £98.67 + 12.33VAT,
£M1inc P &P,

S.M.E.

Churchtown, Saint Merryn, Cornwall. PL28 8ND

ROBOT SSTV

Sole UK Concessionaires

AERO & GENERAL SUPPLIES

(Please note our new address)
Nanaimo House, 32 Rufford Avenue
Bramcote, Nottingham NG9 3JU
Tel. Nottingham 397588

PS: We have some bargains in Digital Clocks
too. SAE for details please.

HOW'’S YOUR LINEAR?

Still linear 7 Fiat topped ? Carrier balanced 7 Bias okay 7 Check all FAST witha
TWO TONE OSCILLATOR (and 'scope). Also switches to SINGLE TONE for
audlo testing, Morse practice elc. EASY TO MAKE. All parts, PCB, case, In-
structions, money back assurance, ONLY £5,50 post Inc.

CAMBRIDGE KITS {53 cRusrinee.

L. F. XTALS @ £1.50 each
New wire endod HCEUs
160, 240, 256, 384, 687, 929, 960, 1065, 1629, 1663, 1696, 1784, 1821, 2211, 2257, 2302,
:{Iguk.klzs;-equlpmcnl @ £1 each :385, 420, 421, 422, 423, 424, 425, 426, 427, 428,429
COAX UR43 @ Bp per m (2p post). URGT @ 25p (post 3ip)
SAE for full lists of Xlals and Cables.

W. H. WESTLAKE, CLAWTON, HOLSWORTHY, DEVON
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REG. WARD & CO. LTD. “cci

K.W. 3-way Antenna Swilches

108 Mon. Scops .. .o £85.00 (for co-ax) £6.00

103 VSWR Meter and SHURE MICROPHQHES
combined Power Moter..  £16.00 Model 444 £19.20 Model 201 £8.40

107 Combined E-Z March, YAESU

VSWR and RF Power FTIDIE Transcelver . E429.00

Indicator, Dummy load FT200B Transcelver and

and Antenna Switch for FP200 PSU e . £280.00

4 outlets .. - i E68.00 FR1D1 S Recelvar .. .. E299.00
Trap Dipole Co-axial FR101 D Recelver .. W E3S0.00

Foeder .. .. E28.00 FT401B 1 .. E365.00
Trap Dipole with Ba:un o £29.00 YO100 Mnnlloucopu .. £18p0

Valves for Yaesu, elc, 6BZ6, GU&, 6KD6, 12AX7A, 12BY7A, 12AU7, 6JS6C, 6148,
6HF5, 6LQ#8, BEAB, 6GKS, 61465, 6KD&, RCA Valves for KW equipment elc.

Sentinel 2m Preamps and 2m converters/Europa transverters, J Beams and Stolle
rotators. 140° 14g ant. wire, Insulatore, 52 & 75 ohm co-ax, and UHF plugs,
sochets and reducers, G-Whip moblle antenna, Wightraps, Mas! couplers,
Hy-Galn vertieals, SWR 10 (Twinmeter), SWR/IPWR Meters.

AMTRON KITS

TRADE INS WITH PLEASURE. OUR STOCK OF GOOD SECOND-HAND
EQUIPMENT CHANGES DAILY—LET US KNOW ‘(DUR REQUIREMENTS.
Due priceot | ted I tare llable to alteration.
Add 12m v.u' to all prices except used equipment.

HP TERMS AVAILABLE CARRIAGE EXTRA ON ALL ITEMS

AXMINSTER, DEVON EX13 50P Telephone 33163

BURNS S.C.S.

IS YOUR CONVERTER

unable to withstand the high level of activity in your area? If so the Schottky
diode eonverter with a receiver havinp good dynamic range, could be your
snswer. The FS2/FS4 range of converters use a 40673 rl amplifier, a Schettky
dioda ring mixer and a 40673 IF amplifier. This form of mixing will casily handle
far stranger sianals than | Mosfe! mixer rters. While the overall
gain of the Schotlky converter Is lower than the Mosfet mixer converter,
THE SENSITIVITY STAYS THE SAME. Typlcally 3dB NF. So you will be
ableto receivethe really weak signals even If there are vory stronp signals around
at the same time. So when the guy down the road opens up with his 400 watts you
will stlll be able to hear the weak ones. 2, 4, 6 and 10 melres available. Standard
I.F. 28-30MHz. All olher L.F's available lo order. Belling Lee Standard other
conngctors avallable to order. Price, less case £18,00 -+ 123 %¢. Wilh cose £18.00
+ 12§ % VAT,

BC107  1o0p BFY51 18p ZTXS02 18p IN40O1  5p
BC1os  1op BFYS0 £1.05 2N3318  35p IN40D2  Bp
BC103  10p BLY33 £1.30 2N3285  87p INOO3  Tp
BCY?0 17p 2N2368 16p 2N442T  92p IN4OD4  Bp
BCY72  15p BSX20 14p 2N3I553 £1.44 IN4OOS  8p
BD106  42p 2Tx108  12p 40321  S5p IN40DE  10p
BFRI0  £3.50 ZTX314 20p 10673 ) | IN40OT 11p
BFR99  6Sp ZTX320 17p I: INd148  3p
MC10116P 65p MC10131P 8Tp NES29K £1.62
MC4044P £1.80 LM3s0  £1.00 LM3000N 60p

CRYSTAL Sockets HCBU 6;p (H) HC25U 6p (H) FT243 7ip (H), MULLARD
Polyprop Trimmers (H). 1-6pF 13p. 2-10p! 13p. 2-22pf 14p. 6-65p1 18p. FX1115.
Feirite beads 1p each. 20-9% 0-8p. 100+0-7p. 1000pf 500V threaded faedihroughs
9p each. 20-89 Jp each (H). Other components available as in previous
adverlisements.

SEE YOU AT THE ALEXANDRA PALACE EXHIBITION
Add12}2; VAT to items marked (H) 8% to all others P + P 25p

BURNS §.C.S. 43a Chipstead Valley Road, Coulsdon
VAT No 219-1165-80 Surrey CR3IZRB 01-668-T766
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Piinted circuit boards from Pye R/T equipmont, with clrcuits. All
transistor, all in good used condition.
10-7MHz |. F. board £2.20
455kHz block filters 25kHz chann, spacing, low Impedance £210
25kHz chann. spacing, high Impedance f0p
12§kHz chann. spacing, price & detalls on applicalion
dSkH: A.M, LF., board (ox AM25B) £1.25
Ich boards {ex Cambridge) AM &0p (ex AM25T) 50p
{ex AM25B) Type A or B, 17p. 2 for 30p
Mic. amplifier board ex AM25B 85p  ox AM25T 85p
Mod. oulput board ex AM25B or T Sop
Rx Audio board ex AM25B 50p; ex AM10 £1.70; ox AM25T 50p
8kHz Audio block filter ex AM25B 30p. AGC Assombly ex AM25B 30p
Mic p Doaru 2 i emilter output 60p
Modulatl 1 ala
B.p. ﬂx‘rm;oczsmcasm QQV03—10 £1.45. Driver to sult 40p.
—20a, £1.45. Driverto suit, 40p.
Audio Transformers 6AQ5t0 382 41082, pp NKT404 to 382, amall or large.
Drivers to sult NKT404, emall or large, 40p e, any 2 for 70p, 3 for £1.00.
Lt Choke 3A 0182, for psu or hash filter, 40p each, 3 for £1.00.
Camera video board (Lynx) new £4.40
Reed switch 5.P.C.0.33mm = 5mm dia. (75mm overlonds) 10VA rallnnll'ln
Roeed relay colls to match above, 24V (2:5k res.) 5p
Painton (min. Jones) connectors, chassis mtg. 18 way female Bp
ditto, 6 way (2 pins at rt. angles) male or female 20p es. 5+ :17p
Cable mtg, 18-way lemale (complete), 85p
Toggle switches, SP biased off 20p each, 5+ :17p.
Cryastals HCEU: 12-700MHz, 11-155MHz 55p
HCEU for 2m Tx 9-0656 (145-05), 9-0688 (145-10), 90719 (145-18) MHz  £1.50
Valves (New or tested ex. equip) EB31, ECO1, ELO1, BBHS, £BJ6, 6CBS,
EZ81, EYBI 20p oach, any 5 +: 15p
Integrated circuits (new, lull spec.)
723 voltage reg. TOS metal case, 2/37V oul al 150mA for 5/40V In 0p
SN76660 FM quadrature detector £1.42
CD4001 AE quad. 2-input NOR gate for tone-burst gen. 40p
NES55 Timer for tone-burst gen. or time-out Indicator Tip
708 {To5); 741 (DIL-8) Op Amps 30p each (5 + 1C"'s {any mix) 202; disc)
Relays, Minlature 12V plastic cover 2PCO 40p; 4PCO 45p
25 AMP 6V single make 6V double make 12V dfmake 12V s/make 45p
GPO type 2400, 12V coll, 4PCO or 2P make, 40p; any 5+ 25p.
Taraldal Inverter t i (with circults)
Ingut 12V DC, output 380V 200mA (doubled) £250
Input 12V DC, cutput 160/260V 150mA (doubled) (Ranger) £210
HT choke sultable for 2-3kHz Invariers L
Rectilinear pets multiturn, preset, p.c. mtg. (new)
10, 20, 25, 100, 250, 500, 2k, 2-5k, 35p each, any 5+ : 25p
Alr spaced Trimmers small 20pl, 30p!, large 10pf, 25pf; amall 20p with
4 spindle, 20p each, any 5+: 17p.
Butterfly trimmers large 2 = 17-5pl, 2 = 10p! Bp
Beshlve trimmers 2-8pf 6p each, 5+ 5p.
Tetfer trimmers 2-10pF, multiturn, OK for UHF, T0p
Tx Multiplier Transformerfor AM10, AM25B, or T, High orLow Band  35p
Other Pye coils and also
107 IFT {valve type) 2§" = 1" square double tuned 25p; 2 for40p; 6 lor 80p
Mobile PSU 12V DC input (floating for + or — E) tranglstor Inverter 170,
220 or 380V DC at 180mA, output, fully smoothed chassis section, self-
contained, fully wired and tested, with clreuit £5.15
As above, but partly assembled (as cut oul), complete with all com-~
ponents, clrcult, finish-it-yourself 30
BNC 50ohm free sockets (now) 15p eo; 12 for £1,30; 50 for £4.50
Neens min. wire end, 6kp each, 10 for 55p, 100 for £4.00.
Slide Switches (new) min. DPDT 15p, 5+: 12p; 2P3W, 22p, 5+: 18p.
Togples Switches (now) min. DPDT, centre off, 85p. aach, 5+: 55p.
Resistor kits 10E12 §W 5% C-film, 10 each value 2202 1o 1M (570pcs) £4.75
Ditto, $W, £4.75
PL259 UHF Plugs + reducer80p each, 5+ : 50p.
§0239 UHF Socket panel mto, 45p each 5 +: 36p
Numicators ZM1020 or equlv. T0p each, 54: 63p.
MNicad Rechargeable calls U7 size, now, £1 each; 4+ : 90p; 104 : 85p
Malns transformers, multitap primaries
515-450-0-450-515V 240mA, 50V, 50mA, 5V 2A, 6-3V 4A (12 Ib)
170-0-170V 20mA, 50V 50mA, 6:3V 3-3A, 5V 2A (55 Ib)
J45-0-345V 150 mA, 5V 2A
0-146-232V 160mA, 26:5V 1A, 13-0V 54, 50V 50mA (10-5 Ib)
Auto 0-100-110-150-200-230-240-250, 200V A
HT chokes, 5H 80mA, 4H 240mA, 1H 240mA, 1°-25H 350mA, 1-8H 125mA
£1.25
SEE THE GAREX TWOMOBILE & THE NEW FOURMOBILE AT THE
RALLIES. S.a.e. details,

Whurn are they are in good conditlon, your
d, Wh Ible, full supporting data ls given.
Prices quoted are Inclusive of UK post and packing & VAT,

Maill order only. Sole address for orders and enqulries
GAREX ELECTRONICS
7NORVIC ROAD, MARSWORTH, TRING, HERTS HPZ3 4LS
S.a.e. with all enguiries please. Phone Cheddington (STD 0206) 668654
6.30pm-8pm and weekends only.




(«“FAR FROM THE
MADDING CROWD”

We at QM70 ELECTRONICS were some time ago very mindful of the
need for a unit to add to 2mfm transceivers enabling the operatoraccess
to simplex and repeater operation in the 70cm band. To this end we
engineered our 2FM70 fm transverter. This transverter now proven by
world-wide usage for over a year must be the most economical and
efficient unit to give a new dimension of versatility to your existing
2m fm transceiver.

The 2FM70 is a fully solid state 12V operated unit which when con-
nected thus:

T0em ANT N/ 2 ANT
|
m ANT SCGCRET
1ivpC hri a1+
SUPPLY SUPPRLY
UMD 2m P TRANSMITTER
= — == —

gives you the choice of transmit and receive on either 2m or 70em
AT THE FLICK OF A SWITCH. £52.20.

Other units in our range:

28/144 High Powartransverter . £99.90 144PAS502m linear amplifier
28/144 zolld statetransvarter . £45.58 28/43210W outpuitransverter

Please wrile for full specificalions bookiel on all our models
NOTE OUR NEW ADDRESS: QM70 ELECTRONICS LTD.,
Severnside South, Bewdley, Worcestershire DY12 2DX

Pholo: R. Tuff, G4OCT

All URF uaits are fitled with BNC sockets, VHF unils fitled wilh 50239 sockels.
12 MONTHS GUARANTEE on all units. All prices Include VAT and carriage lo
UK mainfand, ALL UNITS AIR TESTED BEFORE DESPATCH.

OV EI ECTRONICS

. £48.50
£86.40

Jfor pour s, NEW! %owésogvlérgm-sc
COAX - K
gntgnna I ROPES 1 pAcbattnry drain—Why switch off?

Send for HANDBOOK conlaining full delails of Antennas and
other technical Information. 33 pages 40p. Refundable upon
purchase of Anlennas.

SOME ANTENNAS

TRI-BANDERS
Mustang 3 Elements, 10, 15 and 20 metres £82.50
TA-33 Jr. High Power Model incl. Balun
3 Elements, 10, 15 and 20 metres .. £73.00
TA33 Jr. 3 Elements, 10, 15 and 20 metres ., £64.00
TA32 Jr. 2 Elements, 10, 15 and 20 metres £44.00
TA31 Jr. Rotary dipole, 10 15 and 20 metres £27.50
ELAN 3 Elements, 10 and 15 metres £53.00
TD-2 Trap Dipole 40 and 80 metres £25.00
TCD-2 Trap Dipole 40 and 80 metres com-
pressed .. .. £28.50
V.3 Jr. Trap Vertical 10, 15 and 20 metres .. £20.50
Atlas Trap Vertical 10, 15, 20 and 40 metres £36,50
SWL ANTENNAS
SWL-7 Dipole 11, 13, 16, 19, 25, 31 and 49
metres .. £19.50
RD-5 Dipole 10, 15 20, dU and BO metres .. £19.50
Orbit Vertical 11, 13 16, 19, 25, 31 and 49
metres £33.00
MOSLEY 196 Norwxch Road
ELECTRONICS New Costessey,
LIMITED Norwich. NR5 OEX

ENGLAND

(All antennas available ex works carriage and VAT extra)

Administrative Address only

@Salf-completing dots/dashes/spaces. @ Can be used
either as normal electronic keyer or as an iambic-mode
squeeze keyer. @ 8-50 wpm. @ Constant 3:1 dash-dot
ratio. ® 6 C-MOS ICs and 4 transistors. ® Plug-in PCB.
@ Long battery life—typically 1A drain when idling—
Built-in batteryholder for 4 x 1:5V batteries (but will work
over 3-10V range). @ PCB has both a reed relay (250V,
0-5A, 25W max) and a switching transistor (300V, 30mA max)
—either keying method can be used @ Has the well-known
fully-adjustable Samson precision keying lever assembly.
@® Operate/Tune button. @ Sidetone oscillator. @ Grey
case 4" x 27 x 6", £54.15
BUILT FOR DEPENDABLE MARINE & COMMERCIAL
SERVICE
JUNKER PRECISION HAND KEY, A superbly engineered
straight key used for many years by professionals afloat and
ashore. With this key you can't help but send good morse. Free-
standing—no screwing down, Front and back contacts—fully-
adjustable gaps/tension, Key-click filter. Hinged grey cover.
£25.24.

BAUER KEYING PADDLE. Single-paddlie unit on 14" x 2"
base for home-built El-bugs. Adjustable gaps/tensions, £8.95
B88mH TOROIDS. For CW, RTTY, SSTV and other filters.
90p. each.

All prices postpaid UK and include 123% VAT. Please
send stamp with enquiries.

SPACEMARK LTD.

Thornfield House, Delamer Road, Altrincham, Cheshire.
(Tel: 061-928 8458)

562

RADIO COMMUNICATION  July 1976




]J. BIRKETT TECHNICAL ASSOCIATES

RADIO COMPONENT SUPPLIERS
25 THE STRAIT LINCOLN, TEL, 20767 COMMUNICATION Al DS

Branded 10 Watt Zener Diodes 15, 18, 22, 33, 56, 100 volt all @ 30p each.

60 Walt npn transistor 50MHz type SDT 7806 G 60p each,

VHF Powuer Transistors Unmarked, good 2M3866 @ 40p, 3 for £1.

Tuning Varactar Diedes BA102 @ 20p, BB121 (i 16p, BB110 @ 15p, MV1636 225p

Mullard Crystal Filtar 455kHz Version of LP1175 i 65p.

Communication Series of IC's Untestod consisting of 1 » RF, 3 = IF, 2]=
VOGAD, 2 x AGC, 1 = Mike Amp, 2 = Double Balanced Modulators, 1,
Mixer the 12 1C's with Data for £3.

Op-Amp 741 8 Load DIL & 5 for £1.

Large Red Leds 5 for 57p.

BY X94 Silicon Diodes 1250 PIV 1 Amp 12 for £1,

Silicon Solar Cells -5 Volt SMA 2 35p, -5 Volt 50 MA @ S0p, -5 Volt 100 MA &
60p, °5 Volt 200 MA @ £1.

Dise Ceramies *1uF 63VW 200 doz., *05uF 30 VW @ 15p doz., '02uF 50 VW,
‘01uF 50 VW Both 15p doz.

1000 UF 40 VW Electrolytics Size 1} « § & 3for3Sp.

VHF Unmarked 2N3375 Power Transistors @ £1 each.

Sillcon Bridges 100 PIV 10 Amp = 83p, 200 PIV 2 Amp @ 30p, 400 PIV 1 Amp AUDIO COMPRESSOR * Suitable for SSB/AM/FM % pure compression, no

@ 30p. clipping! % 24 to 26dBs ol compression, with less than 1% distortion % fast attack
5 Walt Power Darlington Transistors NPN @ 20p. time in the order of 200 microseconds % variable decay lime, on lront pane! % variable
Texas BC212 Transistors & 6 for 50p. nolso pate on front panel prevents amblent nolse leval tripping vox or baing tx In
Divide by 2 300MHz Counters with Data @ 80p. pauses In speech % all functions routed to output in “off" position % goes between
1 Polo 21 Way Rotary Swilches 4 65p each, mic and tx no mods Invelved % these compressors have been tesled alongside com-
BF224 600MHz npn Transistors @ 6 lor 57p. marcial f elippors, Lhe only difference at the recelving ond was superlor audio quality,

SE1 Crystal Filters 5:2MHz BW 2:05kHz @ £6, 5:2MHz BW 2:35kHz & £8, £21.00 + VAT (12§%) + 50p P. &P.
§52MHz BW TkHz @ £4, .

ITT Type 107 MHz BW & 6kHz @ £4, 11-4MHz BW £ 7T-5kHz @ £4, Toyo 21-4MHz
@ £4.

Dual Gate Mosfets like 40673 @ 33p, 4 for £1.10.

Plastic 400 PIV 6 amp Triacs @ 60p each, Diacs & 25p.

Tuning Varactor Diodes 82102 @ 20p. BB110 @ 15p. BB121 @ 15p.

Feots BESSES like 2N3819 @ 20p, 6 for £1.

12 Volt Cathodeon Crystal Ovens & £1.

VHF Filter Feed Thru’s 1000 -+ 1000 pF @ 20p each.

Divide by 4 150MHz Counter with Data @ 80p.

25 BC107-8-8 Transistors Untested for 57p.

Sub-miniature Discs 1000pF, 2200pF, 4700pF, ‘01 uF all 50 VW & 20p doz.

Please add 20p for post and packing on UK orders under £2.

RX PEAK AND NOTCH FILTER % no aimmicks % all integrated circuits % witl
ROGER GBAYN BRYON G8IWX cloar QRM In soconds % 1 watt o/p stage % headphone socket % goes between RX

and loudsponker % by-pass switch % can be used In series with our famous band-
GRAY Fo HD El EGT RON Ics pass fllter % notch-widih control for optimum width of notch % tune contral allows
you 1o pul the notch or peak where you wanl It % runs lrom Internal PP battery or any
. supply from 9V to 15V % will also peak up CW signals, £23.00 + VAT (12§%) + 50p
We have moved. Please note our new address which P.&P.
is just off the A20 near Brands Hatch. We also now ; 3 : g .
have a 24 hour telephone answering machine. : : Pl 3

@D

THANET AGENTS FOR ALL EX-STOCK
WEST KENT 144MHz All EA 4dB gain
All ltems In stock and ready 1o lake  AS5-6hinge .. . $ £6.00
away AG-52BA scrow .. B £6.00
1C22A 10ch .. o .. #£15863 CPWSBwindow clip . £9.50
1C22580ch .. .. £225.00 GPS58A bareground plane £10.50
Ic201 FMJSSBECW .. £357.95  B2-5bootmount .. . £7.20
1C202 SSB hand held .. £161.10  (Carrlage £1.50) 4
IC30A 70cmSch .. .. £225.00 Hellcal floxible '°' 2200 ete RX BAND PASS FILTER % 8 Integrated circults % 1 walt O/P stage % headphone
iCamA RSy oo v, HEIE EXENG. C . £A5 socket % 8 switched positions of filter & high pass—2 SkHz-2 00kHz-1-SkHz-200Hz-
Spares and ciystals avnllable FXPL258 a as & E4.50 110Hz-80Hz % Band d for optl Ity on AM, SSB, FM, CW %
(Carriage 250) B s can be used in series with our peak and notch filter, giving the operater total control
- ﬁ“m:lﬁf;"“' HiHd galn o over bandwidih and QRM conditiens ¥
144PASO SOW solid state linear AE132BAsciew .. ..  £3.00 gsohing! bty chum s s 2
amp. h i . £49.50 CPUTS8C window clip 4 £12.00 or any supply from 8V lo 15V, £23.00 + 5
2FMT0 2m-70cm FM trans- GP5270 bare ground plane £19.00 VAT (12§80 + 50p P. & P. 4
verter £52.20  (Carriage 50p) s
Low power lOm-Zrn SSB TOMHz {2 XTAL CALIBRATOR * A de-luxe unit
transverter .- £48.58  AS-2hinpe .. . £4.30 with seven ranges down to 1kHz % Switch
CPW14H window cllp - £8.50 selocted from front panel % 1MHz-500Hz-
(Carriage £1.50) 100kH z-50kHz-10kHz2-5kHz-1kHz % Radiales
MICROWAVE MODULES All plece parts avallable, from its own 8 (nch ant. % Markers usable
2m or4m convarlers F £18.00  All prices include VAT and carriage from 1MHz to UHF % Complele with ant.,
70em converters ., . £18.80  uniess othorwise stated SAE for more rondy to use, Just connect a 8V battery,
23cm converlers .. .. E24.30  detalls on anyitem, £10.000 + VAT (8%) + 25p P. & P,

ACCESS GIRO 33 563 4001 BARCLAYCARD TECHN ICAL ASSOCIATES

6 LOVELACE CLOSE, WEST KINGSDOWN, KENT
TN156DJ Tel: West Kingsdown (047485) 2577 e Ly Moy~
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THE AMATEUR RADIO RETAILERS ASSOCIATION

FIFTH

NATIONAL AMATEUR RADIO

EXHIBITION

AND ELECTRONICS

AT THE GRANBY HALLS, LEICESTER
THURSDAY, FRIDAY, SATURDAY
28, 29, 30TH OCTOBER, 1976

BIGGER AND BETTER THAN EVER

SPECIAL CONCESSIONS FOR CLUBS AND STUDENTS—SAE G3FGY QTHR

* BUY BRITISH *

Help our Balance of Payments
For your 2 metre All Mode Transmitter—Tunable I.F.—Con-
verter—Aerial Filter or 200MHz Frequency Counter.
The only British Manufacturer of complete and integral pro-
fessionally built VHF amateur equipment, who is determined
to continue the struggle against apparently overwhelming
oriental competition.

BRITAIN CAN BE GREAT AGAIN
HELP US DO IT
SAE for further details of all Units or to our Agent
Reg Vincent, Hoddesdon 64285 (Evenings)

TELFORD COMMUNICATIONS

78B HIGH STREET, ERIDGNORTH, SALOP WV16 4DS
Tel. 074-62 4082

PRINTED CIRCUITS and HARDWARE

Readily available supplies of Constructors' hardware,
Aluminium sheet and sections. Printed circuit boards, top
quality for individual or published designs.

Prompt service. Send 15p for catalogue.

RAMAR CONSTRUCTOR SERVICES
Masons Road, Stratford on Avon, Warwicks. Tel. 4878

G4DSG D. P. HOBBS LTD. G3HEO
The Component Specialists

Inous IC22A 2 metre Transcelver 10 Channel version £141.00 with Tone Bursl.

Inoue Mains Power Unit for IC22A, £35.00.

Inoue IC201 FM)SSB/ CW Transcelver £318.00.

Liner 2 55B 2 metre Transceiver £415,00 R115E powor Supply £21.00.

Yaesu FT200 HF Band Transceiver £255.00 with power supply.

QM70 Products 28/144MHz. Solid Stale Transvarter. 2 walts output. Linear and
clean oulput £41.40.

28/432MHz 10 watt output Transverler £76.80.

28/144MHz High Power Transverter up to 200 watts P.E.P. Inpul 2-L.F, outputs
£88.80.

144P A 50 All Solld State 50 walts RMS. Output2metre.

Linear Amplifier will accept FM, SS8, AM, CW £44.00.

432 VLA Linear Amplifier providing up to 50 watls RMS cutput £33.60.

2FM 70 T0cms or 2 metre atthe flick of a switch £45.40,

MICROWAVE MODULES

144 Converters 2-4, 4-6, 14-16, 28-30MHz output £16.12,

T0MHz Converters £16.00. T0cms Convertars £17.60. 1,286MHz Convarters
£21.60. 2 motre Pre-Amp £10.40. 1296 Varactor Tripler £24.00 432 Varactor Tripler
E17.60. 432 Transverter £71.20,

Afl above plus 12§% VAT, Also in Stock: Jaybeam Aerlals. Denco Colls,
50MHz Counter £61.11, Bantex Aerlals. Dle-Castand Alum. Boxes and
500MHz Prescaler £24.00. th of ts. Part wel=
Above Plus 8% VAT. come. Access or Barclay Card.

11 King Street, Luton, Beds. 20907

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

FM CRYSTALS FROM STOCK

2m Txranges:6,12, 18MHz Rx ranges: 14,44, 52MHz
HC25/U Simplex channels: 145:0, 145-2, 520, 521, 522, 523, 524, 525, 1458
Repeaters: R0, R1, R2, R3, R4, RS, RG, R7, R8
Rx crystals forrepeaterinputs: R3, R4, R5, RE, RT.R8
Zm Txranges:4, 8MHz Rx ranges: 10, 44MHz
HCE/U Channels: 145-0, 520, 521, 522, 523, S24, R3, R4, R5, R6, R7
405000 for Cambridge tuneable conversion (Rad. Comm. Doc 1975)
Toem Txrange: 12MH:z Rx change:84MHz
HC18/U Channels : RE2, RB4, RBE, RB10, RB14, SUE
Inclusive price £2.65 each Gire 35 563 4007

HARTLEY CRYSTALS

Green Lane, Miiford, Godalming, Surrey GUB 5BG

Phone 04 868 7597

564
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IC22A 2 Mtr. FM Transcelver fitted with 10 ch, £158.62 (£1.50)

IC225 2 Mtr. FM Transcalver 80 channels £247.50 (E1.50)
1C201 FM[SSB/CW VFO TX/RX £357.75 (£2.50)
IC3PA 12v DC PSU-240V AC IN £42.18 (£1.50)
ALL ICOM FITTED WITH TONE BURST

EDDYSTONE

EC10 Mk. Il Gen. Coverage Receiver £202.44 (£2.50)
EB37 L/W M/W-22MHz £202.44 (E£2.50)

AERIAL FEEDERS & WIRE
T3234 50 ohm coax
UR67 50 ohm coax
UR43 50 chm coax

46p mtr. (2p mtr.)
50p mir. (3p mir)
16p mtr, (1p mtr.)

14 SWG H/D Copper wire (1401t approx, £3.30 (E£1.00)
Hanks of PVC Aarial Wire (150ft) £1.00 (50p)
RAYMART

3" Ribbed Ceramlc Insulators 27p (9p ea.)
Centre T Piece insulators 27p (8p ea.)
ML2 Polythene Cord 200ib B.S. (170yd approx) £1.75 (15p)

ML4 Polythene Cord 4001b B.S

MANUALS FOR EDDYSTONE RECEIVERS
OVER 70 TYPES. PLEASE ENQUIRE

Sp per mtr. (1p mir)

SERVICE

WE SPECIALISE IN THE SERVICE OF EDDYSTONE RECEIVERS
AND CAN ACCEPT OTHER MAKES OF COMMERCIALLY MADE
COMMUNICATION EQUIPMENT.

Postage may be rounded if a number of Items are being ordered. Min. Postage
50p. Please make sura thore Is sufficlent postage.
®» Midland Agents:

for EDDYSTONE, JOSTY KITS,
J BEAM, ICOM

AMATEUR RADIO -

CHAS.H. YOUNGLTD.,170-172 Corporation Street, Birmingham B4 6UD. Tel. 021-2361635

NO C.0.D. PLEASE PRINT YOUR NAME AND
ADDRESS: YOU MAY ORDER GOODS BY
PHONEAND PAY BY ACCESS OR BARCLAY,
Enquiries S.A.E. n]ua:n. Prl:as include VAT and

Multi-Storey Car Park at rear of Shop are sublect to

t notice.

G3VFV

JAYBEAM AERIALS 4 molre 4Y/4M 4 elemant E8.T1 (£3.00)

2 metre 5Y/2M 5 element £5,50 (£2.00)
8Y/2M 8 alamant £1.20 (£2.00)
10Y/2M 10 elemont £14.17 (£2.00)
BXY/2M 5 element crossed £10.57 (£2.00)
BXY/2M 8 element crossed £13.15 (£2.00)
10X ¥/2M 10 element crossed £18.16 (£2.00)
Q4/2M 4 element quad £10.80 (£2.00)
Q6/2M & element quad £14.40 (£2.00)
D5[2M 5 over 5 E10.12 (£2.00)
D8/2M B overB £13.50 (£2.00)
X0f2M Crossed dipoles £7.42 (£1.50)
UGP/2M Ground Plane £5.33 (Tip)
HO/2M Halo (Head only) £2.35 (50p)
HM/2M Halo {with 24" masl) £2.80 (50p)
§ Whip Glass Fibre with cable £8.60 (75p)

Bantex § whip £7.08 (£1.50)

Microwave Modules:

70MHz Converters 28-28:-7MHz |.F. £18.00
136 ., " 283 ., . £18.00
144, " 2-4 w . £18.00
144, " 4-8 oo £18.00
144, " 28-30 £18.00
144, " 2830w|'th 1IEMH: ole £10.80
432 , " 28-30MHz L.F. E19.80 » 50p
43z, " 144-146 .,
1206 ,, " 2830,
1206 ,, 144-146 .

432 Varaclar Tripler
1206

144 ., Prnamn(z uutnul-}
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New Radio IC'S from Ambit International

HA1197 High gain, low noise, complete receiver chip with
RF, mix, osc,80dB AGC, meterop £1.45
HA113TW FM IF system, like CA3089, but with improved zero
volttype mute gate. Ideal for NBFM £2.20

Audio ICs - all short/open circuit proof

TDA2020 20W £2.99, TCA940 10W, £1.80. TEASI0 7W, £1.09.
Healsink blocks 2020, 75p, 810 & 940 20p. Application kits 2 x 2020
£8.85, mono 940 £3.30, mono 810 £2.75. (inc. H/sinks)

Coils and filters - full list OA, includes coils for 455/470kHz,
1007TMHz 144MHz, ceramic and mechanical filters for 455kHz/
470kHz, 10-7MHz ceramic filters. - New Murata SFD470

Semiconductors: Varicaps for AM/FM, MOSFETS, small and
large signal transistors, including:

NPN PNP
ZTX107/8/9 types 14p ZTX2123/4 16p
BD535 (50W) 52p BD536 (50W) 53p
BDB09 (90W/80V) 70p BD610 (30W/B0V) £1.20

MEM 616/40673 50p MEM®B14/5(40822) 38p
MV AM2 varicap doublet 15pF to 300pF £1.05
MV104 varicap doublet for VHF 45p each 4 for £1.50

Catalogue 40p inc PP. Poslage 22p extra Vat 124%
(/tems marked *8%) Relurn of post service for stock items.

ambit INTERNATIONAL

37a High Street, Brentwood, Essex. CM14 4RH. tel 216025.
Callers welcome, a range of bargain components now on
display.
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CLASSIFIED ADVERTISEMENTS

Private adverlisements 15p per word, minimum £2,50

Kt bt g ol s o DECCA COMMUNICATIONS
Semi-display (boxed) 17 single column £10,50, L| M |TED

1}" single column £15.50.
Please write clearly. No responsibility accepted tor errors.
Lates! date for 4th of maonth, i
All classified advertisements must be prapaid. based in N x W KENTr
Copy and remittance to:

ADVERTISEMENT SECTION, i : 1
RADIO SOCIETY OF GREAT BRITAIN, msh(_as to make the following
35 DOUGHTY STREET, LONDON WC1N 2AE. appointments:

FOR SALE

Design/

ZNI CALLSIGNS for lapel badges, car/shack emblems and other

engraving needs. SAE for details. G3ZNI—QTHR. D I t
QUALITY QSL CARDS. Sae for samples by return post. Quick eve opmen

delivery. Compalith Printing Services, 115 Promenade, Cheltenham,
Glos GL50 1NW.

2M SOLID STATE FM TRANSMITTER, 5W output, 6 switched

sockets for 8MHz. HC/U xtals. Fitted S20. Requires mic and 13-8V (H F

supply. £29.50. With 1750 tone burst, £34.50. 2m Mosfet converter ol o

28-30MHz I.f., £12. 2m mosfet pre-amp, £4.00. All pp incl. G4EBI,

QTHR. Tel. 01-231 0879. Having a background of recent wark in
HI-FI—ARMSTRONG, B & W, Chartwell, Leak, Neal, Quad, analogue and digital design techniques
Tandberg—at interesting prices. GBDKW, London Sound, 70 West incommunications equipment. Able to
Street, Harrow on the Hill, Middlesex. 01-864 6781. work with minimum supervision in a
VALVES. New, guaranteed. 6146, £3.40. 6146B (as 52001) £3.85 ea, small laboratory. Capable of eventual
inclusive. A, E. White, G3HCU. Tel. 0306 730 215. project leadership with 2/3 engineers

R.O.R. 2 element 2 metre Beams, ex-stock £7.70 + £1.00 p.p. team.
S.a.e. details. R.O.R. Services, Kensington Chambers, Merridale
Road, Wolverhampton.

FT501 + FP501 £325. G4GI Tel. 0522 720 366. ASSlstant

SALE NEW FT101B/E TYPE XTAL FILTERS XF32A £18 inc.
VAT, Holdings, 3%/41 Mincing Lane, Blackburn, Tel, 59595/6. o

WANTED sales Manager

YAESU XF30A FILTERS. £8 paid. See Holdings above. With sufficient knowledge of technical
aspects of communications engineenng

S640 OR SIMILAR Rx Cassette Morse Course Junker Hand-Key. )
6m; 70cm converter and pre-amp BC211. Box RSGB 156. ta be able to deal with telephone
enquiries and to liaise with laboratory/

RECEIVERS & PUBLICATIONS on UHF microwaves, radar and . %
radiation counters. Hughes, 11 Henley Road, Ludlow, Salop. f‘:l':;'izigﬁ’artmem in customer

HEATHKIT HP13 or HP13B power supply; also 18ATV/Q.
GM3KCY, QTHR.

The Company hasthe dual advantage of
SITUATIONS VACANT small unitinvolvement and the
conditions of employment which apply
throughout the Decca Group of
ASSISTANT SALES MANAGER Companies.

required for the expanding activities of

INTERFACE QUARTZ DEVICES LIMITED, Applicants of either sex are invited to
reply to Manager, Group Personnel

& Training Services, Decca

The successiul applicant will probably be a licensed Radlo Amateur and educated Limited, Decca HOUSE, 9 Albert

to HNC standard; commercial sales experience in the electronic components Embankment, London SE17SW.

field would also be an advantage. J

The Queen's Award for
Interface International. & Export AC}H‘L’VE"FIIGH!'
Starting salary will be negotiable inthe range £2,500 1o £3,250 with good prospecis ] fo Decca Ltd 1976.
of advancement,

Please write in dencelo The ing Director at
2§ Market Street, Crewkerne, Somerset TA1B 74U

world-wide exporters and Importers of quartz crystals and related electronie
equipment.

Dutles will include applications engineering in additionto Ing
orders and there will be opportunities for the right person to take part in the
of the d firm of iting tel tions ]
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SITUATIONS VACANT (Contd)

EWS TECHNIVISION LTD

Leading Technical Publications Specialists in Europe
require additional staff to implement their expansion
programme in Europe.

Section Leader —to lead team engaged in docu-
mentation on Radio Communica-
tion System.

Section Leader —to lead team engaged in docu-
mentation on Telecommunication
system.

Technical Authors—to support the above teams.

Minimum qualifications: HND Electronics, C & G Techni-
cal Authorship Certificate an advantage. Knowledge of
German and/or French useful but not essential.

Pleaseapply: Mrs. J. Butler,
EWS Technivision Ltd.
54a/56a Peach Street,
Wokingham, Berks.

WANTED

EXPERIENCED RADIO

TELEPHONE ENGINEERS

to join London's fastest expanding radic telephone com-
pany—must have experience of VHF & UHF. The successful
applicants will have key positions in a young and enthusiastic
team. Good salary according to experience. Fringe benefits.

TRAINEE ENGINEERS

We are looking for young people, age 16-20, who have a keen
interest in radio and would like to make it their career.
GCE standard required,

Day release for further studies considered.

TRAINEE Installation Engineers

for our fast growing service department, Busy challenging
job with prospects for the right person. Age 16-20.

Write or call now, Mike Rawlings or Bill Clarke.

PART-TIME SALES CORRESPONDENT
Sales Correspondent on part-time basis required to assist with
enquiries/orders in busy office. Typing ability and good com-
mand of English essential. Hours adjustable to suit applicant.
ldeal position for retired local amateur or advanced SWL.
AMATEUR ELECTRONICS LTD
508-514 Alum Rock Road, Birmingham B8 3HX
Tel: 021-327 1497 or 6313

London
Communications

(Equipment) Ltd
30 Boundary Road, London, NW8  01-328 5344

MEMBERS’' AD ORDER FORM

FOR SALE [] WANTED [ (jnekee, )

@ See Members' Ads page
for conditions of accep-

tance.
@ Not more than 40 words,

Including name, address,
etc.

@® Do not forget 50p 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

wlll, of course, have to provide their
name and address.

| enclose cheque/PO for 50p to cover
the cost of this advertisement.
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B. BAMBER ELECTRONICS

DEPT RC, 5 STATION RD, LITTLEPORT, CAMBS, CB6 IQE
TEL: ELY (0353) 860185 (TUESDAY-SATURDAY)

ORDER OF £1.00.

TERMS OF BUSINESS: CASH WITH ORDER MINIMUM

ALLPRICES NOW INCLUDE POST & PACKING (UK ONLY)
EXPORT ENQUIRIES WELCOME

CALLERS WELCOME SATURDAY ONLY 9.30—12.00, 1.30—5.00
Please enclose stamped addressed envelope with ALL Enquiries

PLEASE ADD VAT AS SHOWN

SPECIAL OFFER
FREE WELLER 25W (SP25) SOLDERING IRON (worth £2.72 inc. VAT)
with all orders over £20.00. Limited period only. Send now.

ALL BELOW—ADD 8%, VAT

PYE MOTOFONES MFSAM, 3 channel AM. High
Band. A nice little dash-mount rig, tunes easlily to
2M (size 8° x 7° ® 2} deep) internal speaker, with
PTT mike. A salf tained, fully transistorised unit.
Untested, but just out of commer¢ial service, Spacial
Offer price £65.00, while stocks last.

SLOW-MOTION MOTORS (sultable for programe
maers, displays, ele.) 230/240¥AC input, rolation
belween 1 and 2 rovs. per Min, £1.25 each.

HEAVY DUTY RELAYS, 24V OC oparated (will work
on 18Y) § heavy duty make contacts {around 10A
rating) -+ 4 change ever contacte + 1 break contact.
New, complete with mounting bracket (Ideal for
switching HT on Linoors). Many uses for this high
quality unit. £1.50 each,

GOOD QUALITY PRESSURE GAUGES, 2%" dia.
flanpe mounting. 3 models avall. 0-60 Ib/sq. in., 0-100
Ibjsq. In., 0-200ib/sq. In., state which. £1.25 sach.

TRANSISTOR VANGUARDS, 25kHz, Low-Band
only. Sets only, no control gear, £16.00 each.

PYEPFI UHF Pocketlones (Suitable for conversion to
70em band), untested, clean, less batteries, with
clreult diagrams £25.00 palr (1TX + 1RX).

CERAMIC TAGSTRIPS (4 0n1 mount) 10 mounts for
s0p,

MINIATURE 2 PIN PLUGS & SOCKETS (Fit Into
1" hole, pins enclosed, with covers for chassis
mounting, or can be used for in-line connectors).
Bargaln pack of 3 plugs + 2 sockets + covers 50p.

RUBBER MAGNETS §° square, wilth mounting hale,
20 for 30p.

ALL BELOW—ADD 89, VAT

HEAVY DUTY HEATSINK BLOCKS. Undrilled,
base area 23~ x 2°, with 6 fins, total height 23* 50p

each.

ALU-SOL ALUMINIUM SOLDER (mado by Mulll-
core) Solders Aluminium to itsell or Copper, Brass,
Steel, Nickel or Tinplate, 16SWG with multicore flux,
with instructions, approx. 1m coll 30p pack. Large
Reel (approx. 12m) £2.75,

TRANSISTORS

OC200 Transistors, 6 for 50p.

PNP Audio Type TOS Transistors, 12 for 25p.
BF Y51 Transistors, 4 for 60p.

BYX 38/300 Stud Rectiflers, 300V at 25A, 4 for 60p.
BCYT2 Transistors, 4 for 50p.

BSX20, 3 for 50p. (VHF osc/mult.)

BC108 (metal can) 4 for 50p,

PBC 108 (plastic BC 108) 5 for 50p.

BF152 (UHF amp/mixer) 3 for 50p.

BA121 Varicap Diades, 4 for 50p.

IN814 DIODES 10 for 25p.

2H3055 TYPE T Istors, OK, but hed, 5 for

£1.00.

imA METERS 2in square, plastic fronis {these have o
paper scale suck over the original marked 0-imA
which is easily peeled ofi and an Inlermnal 18K resistor
which is easily removed) £1.75 each or 2 for £3.00.

XTAL PACKS, S1MHz range (our selection) HCEU
10 for £1.00 SAE for our Jatest xtal Nst.

RIS Midaet 3 pole, 4 way, rotary swilches, 40p each.

BeD VALVEHOLDERS for PL50S, etc., ceramic
chassis mounting, 5 for 50p.

PYE CAMBRIDGE PC BOARDS (R
high band AM10).

RF and MIXER BOARD £7.00.

10-TMHz LLF. BOARD £1.50.

10-TMHz OSCILLATOR MIXER BOARD (with 11-155
Xial) £1.25.

455kHz ILF. BOARD £2.00.

A.M. AUDIO BOARD £1.20.

A.M. SOUELCH BOARD 50p.

6 CHANNEL LEDEX SWITCHES, 12V, complete

with all trimmers and coils, (removed from high

band AM10) £4.00.

CAMBRIDGE Mod Transiormer £1.00.

Mod Drivar Translormer 75p.
12/24V Inverter Transformer £1,25.
Pack of PA COILS, mostly silver plated 50p.

EX-PYE CAMBRIDGE 12V antenna change-over
relays (few only) £1.00 each.

SMALL MAINS SUPPRESSORS (small chokes,
ideal for radlo, HI-F| Inputs, elc.) approx. §in. = 13in.
3 or 50p.

PERSPEX TUNER PANELS (for FM Band 2 tuners)
marked 88-108MHz and Ch 18070, clear b
res! blacked out, smart modern appearance, size
approx. Bjin x 1in, 2 for 35p.

MIXED COMPONENT PACKS, conlaining resis-
tors, capacitors, swilches, pots. etc. All new,
(Random sample bag revealed npprox. 700 items)
£2.00 per pack, while stocks |ast.

TUNED COILS, 2 section colls, around 1MHz, witha
black smart tuning knob, which moves an Internal
core lo vary the Inductance, many uses, easily re-
wound, 3 for 50p.

MAINS TRANSFORMERS

All 240V Input vollage quoted approx. RMS.
(Piease quole Type no only when ordering)
TYPE 14/4, 14V ot 4A, £2.50.
TYPE 72703 400V ot 10mA, 200V al SmA, 63V at
400mA, £1.25,
TYPE 125BS approx. 125V at 30mA, 85p.
e e

from P AMMERS devices) Conlain ©
I for mains tion) with 8
g cams, all ind y ad| bie, ideal for

switching disco lights, displays, etc., or industrial

machine programming. (Need siow motion metor 1o

drive cams, not supplied) § switch version, £1.50
DIE CAST BOXES (approx. size in Inches)

3= 22 x 12 85p

$8x 23 =15 ¥p

48 % 38«1 £1.00
48 =38 =2 £1.25
68 x48x2 £1,75
48 % 38x%3 £1.85
68 % 48 x4 £2.75
86 % 58 x2 £2.25
106 % 68 % 2 £2.85

VALVES

QQVO320A (ex equipment) £3.00.
QQVO3/10 (ex equipment) T5p or 2 for £1.20.
2C39A (ex equipment) £1.00 each,

DET-22 (ex equipment) 2 for £4.00.

BBHE {ex equipment)} 2 for 50p.

PLUGS & SOCKETS

N-TYPE PLUGS S0ohm §0p each, 3 for E1.50.

N-Type Skts. (4 hole chassis mounting, S0ohms. Small
coax lead type) 50p each.

Greenpar (GE300015) Chassis Lead Terminalions
(These are the unils which bolt on to the chassis, the
fead is secured by screw cap, and the inner of the
conx passes through the chassis), 30p each, 4 for
£1.00.

PL258 Plugs (PTFE) Brand new, packed with reducers,
65p each or 5 for £3.00.

50239 Sockels (PTFE) Brand new, (4 hale fxing lype)
50p each or 5 for £2.25,

25-way ISEP Plugs and Sockets 40p set (1 plug + 1 ski)
Plugs and sockets sold separately at 25p each.

Andrews 44AN Free Skis (N-type) for FH4[50B or
FHJ4/50ft cable £1.00 each,

Bulgin Round Free Skts, 3 pin, for mains Input on test
eguipment, etc, 25p each.

ALL BELOW—ADD 89, VAT

WE NOW STOCK WELLER SOLDERING EQUIP-
MENT, (Including the Famous TCP1).

& SPIRALUX Tools forthe Electronlics enthuslast...
SAE for llst.

Minlature S0ohm coax, high quality, PTFE insulation
and blue PTFE cover, solid siiver plated inner, and
slivar plaited brald, approx 3mm. overall diameter.
{ldeal for unit wiring of RF stages up to 23cms, etc.)
4 motros for S0p.

SPERRY 7-SEGMENT P.G.D. DISPLAYS, digit
hoaght 0-3in red, with decimal polnts, 150V to 200V
(nominal 180V) operation. These are high-volt in-
dustrial typo, and therefore brighterthan normal dis-
plays, All brand new, AT THE BARGAIN PRICE OF
50p PER DIGIT. TYPE 332 (lwo digits in one mount)
£1.00 each. TYPE 333 (three digits in one mount)
£4.50 (serry no single digit avallable.)

Multiturn Pots, 10 turn, 1° spindie (ex-equip) 400kohm,
only £1.00 each.

Colls on §* din. 1}" long paxolin formers, 5 for 20p.

Valveholdars, mixed bag of 10 for 50p.

Springs, 1 long % { dia. por pack, 25p.

LF chokes on §* = 2° cores, 5 for 20p.

2-6pF, 10mm circular ceramic trimmers (lor VHFJUHF
work), 3 pin mounting, 5 for 50p.

TO3 transislor insulator sets, 10 for 50p.

PC Board Withdrawal Handles, mixed cols 3 for 50p.

Solder, 20SWG, 60/40 alloy, approx. Byds 25p.

Mullard Tubular Ceramic Trimmers, 1-18pf, 6 for 50p.

ICs, some coded, 14DIL type, untested, mixed, 20 for
25p.

1¥ Polythene 5, 6 for30p,
Lead suppressors (10kohm) for mobile plug leads,
4 for S0p.

ALL BELOW—ADD 1219/ VAT

TV plugs (metal type) 5 for 50p.

TV sockets (metal iype) 4 for 50p.

TV line connectors (back-to-back skt) 4 for 50p.

3 pin DIN plugs, 4 for 50p.

Din 3 pin Line Sockets, 15p each.

3 pin Din plugs 15p each.

Din 6 pin Right Angled Plugs, 20p each.

Din Sockets 5 pin, 270 deg. 4 for 50p.

Din Spoakor Skis, 2 pin, 4 for 30p.

I.F. Cans jin square, suitable for rewind, 6 for 30p.

Minlnture earphones with min. Jack plug, 2 for 60p.

1 Meg. 11n pots §° plastic spindle, 2 for 50p.

S0kahm 1in pots, 1° piastic spindie, 40p each.

TWIN IF CANS, approx 1° % {* % 17high, around 35
to 5MHz, 2 separate transformers in one can, intem-
nlly screened, 5 for 50p.

HIGH QUALITY SPEAKERS. 81° x 5° eliptical
2* deep, 4 ohms, inverse magnet, rated up to 10W
£1.50 each, or 2 for £2.75. (Quantity, discount
avallable).

ELECTROLYTIC CAPACITORS

Dublllier Electrolytics, 50uF, 350V, 2 for 50p.

Dubillier Electrolytics, 100uF, 275V, Z for 50p.

Plessey Electrolytics, 470uF, 63V, 3 for 50p.

TCC Electrolytics, 100uF. 30V, 3 for 60p.

Plessoy Electrolytics. 1000uF, 180V, 40p each, (3 for
£1.00).

Dubillier Electrol ytics. 5000mid at 35V. 50p each.

Dubillier Electrolytics. 5000:F at 50V. 60p each.

ITT Electrolytics. 6800mid at 25V, high grade, screw
terminals, with mounting clips, 50p each.

Plessoy Electrolytics. 10,000mld at 63V, T5p each.

Plessey Cathodray Capacitors. 0-DduF at 12°5kV
DC. Screw terminals, £1.50 each.

ALARGE RANGEOF CAPACITORS AVAILABLE
AT BARGAIN PRICES, SAE FOR LIST.

568

RADIO COMMUNICATION July 1976




RADIO COMMUNICATICN  July 1976

PUBLICATIONS OBTAINABLE FROM RSGB

(Prices include postage, packing, and VAT where applicable)

RSGB PUBLICATIONS

Technical books

Amateur Radio Awards . £1-76
Amateur Radio Techniques (Slh ed) . . . £2'56
Guide to Amateur Radio (16th ed.) ] ; . £1117
Morse Code for the Radio Amateur i i E 47p
NBFM Manual ; 3 : N £117
RSGB Amateur Radio Call Book 1976 . ; ; £1-49
Radio Amateurs’ Examination Manual . £113
Raclio Amateurs' Examination Revision Notes 53p
Radio Communication Handbook (OQut of print)
Radio Data Reference Book (3rd ed.) . ; £1:35
Service Valve and Semiconductor Equwalen!s . 460
Teleprinter Handbook . £ . £6°88
Test Equipment for the Radao Amaleur . . ] £2:35
TVI Manual . i ! £1-08
VHF|UHF Manual . ) 1 . £570
World at their F:nge:hns (Panerbackj £1.05
sl W (De-luxe) £1-63
Log books
Standard Log ¥ . i i ¥ . Z103
Receiving Station Log . : p . 5 £1:25
Mobile Mini-Log . 1 = . . , 83p
De-Luxe Log . 3 " s 3 . £2-60
Maps and charts
Countries List/HF Awards List . : " ] 23p
Great Circle DX Map (in tube) E 3 - 99p
Qscar map (in tube) s ; i 33p
QRA Locator Map (Western Europe} fln luhe} 90p
QRA Locator Map (Western Europe) (on card) 2 41p
RSGB Amateur Radio Prefixes {World) Map : z 58p
UHF repeater planning map 32p

Members' sundries

Callsign lapel badge (3 weeks' delivery) . £1115
Lapel badge (RSGB or RAEN emblem, pin ﬂmng) . 45p
Tie (Maroon or Blue) . . . £163
Radio Communication Easi- bmder . . £2-05
Car window sticker (RSGB or RAEN) {sal! adheswe) ; 23p
Members' headed notepaper (50 sheets) quarto . . 65p

octave . : 44p
Radio Communication bound volume 1974 . . £3-81
Radio Communication back issues . ; 2 . 2 B63p
RSGB Contest log sheets (100) . . i . . 63p

POSTAL 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 Britain'.
Giro A/C No 533 5256.

Please write your name and address clearly on the order, and use
the latest price list when making out the remittance.

COUNTER SERVICE

Items listed above are obtainable, less postage and packing, at
RSGB Headquarters between 9.15am and 5.15pm, Monday to
Friday.

ORDER FROM:
RSGB Publications (Sales),
35 Doughty Street,

London WC1N 2AE
Telephone 01-837 8688

OTHER PUBLICATIONS

American Radio Relay League

Antenna Book (13th ed.) - i P v 2 £3-49
Course in Radio Fundamentals . i " . £27
FM and Repealers for the Radio Annlom 2 " . ETH
Hints and Kinks . . . £
Radio Amateurs’ Handbook'lﬂ?ﬁ(?anerback) . . £580
Radio Amateurs' Handbook 1976 (Hardback) . I . £835
Radio Amateurs' Operating Manual : : g . £200
Single Sideband for the Radio Amaleur. ; 4 . £2.66
Specialized Communication Techniques . . . £2:68
Understanding Amateur Radio % i 2 2 . £337
VHF Manual . ] i . i . . £3.61
Radio Amateur Callbook Inc

American Callbook (USA listings) 1976 ) i . £890
American Callbook (DX listings) 1976 . : s . £8-35
World Allas (Amateur radio prefixes) . i . £1:57

Radio Publications Inc

Beam Antenna Handbook . - . & . £33
Better Short Wave Reception (3rd ed : W 3 E . £329
Cubical Quad Antennas s = : 4 . . £270
Simple, Low-cost Wire Antennas . % ' i . £33

‘73 Magazine' publication
SSTV Handbook . ) g 5 . . F .  £305

Miscellaneous

Radio Amaleur Operators Handbook . 5 . i 95p
Radio Valve & Semiconductor Data . . . . £260

MORSE INSTRUCTION AIDS

G3HSC Rhythm Method of Morse Tuition—
Complete Course (lwo 3-speed Ip records and one

ep record plus books) . £4-95¢
Beginner's Course (one 3- speed In record and one
ep record plus book) 4 : . £3:65t
Beginner's Ip (0-15 wpm) plus book ; : . . £305¢
Advanced Ip (9-42 wpm) plus book : . £305t
Three-speed simulated PO test 7in ds ep record ; . £1-00%

t Overseas orders ! add £1,

MAGAZINE SUBSCRIPTIONS

QST (including ARRL membershlp) (Per annum) . £610
CQ (Per annum) . 3 . £610
73 (Per annum) Y . £580

Subscriptions for the magazlnes Ilsied above should be sent to
RSGB, 35 Doughty Street, London WC1N 2AE.

Ham Radio (Per annum) (includes air delivery) . £6:80
Subscriptions and changes of address for Ham Radio
Magazine should be sent to: Ham Radio Magazine (UK), PO
Box 63, Harrow, Middlesex HA3 6HS.
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A. J. H. ELECTRONICS

Proprietor: A. J. HIEBERD

Terms of Business Cash with order, Malil order only, or Callers by appointment.

Postage Charge 40p

Minimum ordar £1.00.

(GBAQN)

Officinl orders accepted an a strict monthly basia.

Tel: RUGBY daytime 76473, evening 7106C

S.A.E. with enguiries
Prices now include VAT

FULL MONEY-BACK GUARANTEE ON ALL ITEMS
HOLIDAYS AUGUST 18-30. All orders dealt with in rotation on return

PYE PF1 UHF POCKETPHONES in cxcellen! con-
ditien, Internally as new, ideal for 432 MHz less bal-
ierles and crystals, all checked before despateh £33.00
pair le. ane Tx. and one Rx. with circuits.

VHF-LOW POWER TRANSMITTER KIT. compris-
ing of three ready bulll P. C, boards: 3 channel
osclllator, phase modulater multiplier, & mic. amplifier
approx § watl oulput @@ 146MHz, the three boards will
build up In a space 3™ = 73" & requires 4MHz crystals &
12 volt supply, all boards are new and unused and sup-
plied with circuit and allgnment data. £12.00.

GARRARD ZERO/100 SB semi-automalic transcription
racord player deck wilh belt drivan turntable & parallel
tracking arm. Brand new In manufacturers sealed boxes
E32.00 + £1.00 p/p.
NIXIE TUBES simlilar to Mullard ZM1080, side viewing
with wire ends character helght }" only amber ones lefl.
Biand new 60p each, 10 lor £4.50, 25 for £10.00, 100 for
£30.00.
7SEGMENT LED DISPLAYS lorward voliage 17V @
2-20m A [segment ideal for making digital voitmeters,
Irequency counlers, clocks ele. lypes available:
FND357 (red) right hand decimal point §* character,
comman cathode £1.05 each 6 lor £5.50.

FNDS00 (red) right hand decimal poinl §~ character,
common cathode £1.25 each 6 for £6.95,

FNDS07T (red) right hand decimel point {* character,
common anode, £1.25 each, 6 for £6.95,

Application sheets avallable on the above LEDs lres
with order or 20p per copy. Relundable on order.

TRIMMER CAPACITORS

MULLARD semi-airspaced 1:4-5-5pl, all 8p each.

CERAMIC 10mm dla. = Bmm high, VHF/UHF typs
2-8pf, 3-10p!. 4-20pi, and 10-40pf, all 6p each.

3.9pf CERAMIC TRIMMERS &6mm dia 6p each

CERAMIC 8mm dia 7-35p! 8p each

CERAMIC minlature compression type Bmm = 13mm
10—40p1. 6p each.

OXLEY alrspaced 10mm sa. 1-10p! 18p each, 10 for
£1.40,

REED RELAYS 14 pin DIL. Made by ASTRALUX, typed
121A-3, 5V 10 m/A coll res. 500 ohmas, conlacts ratted
10 walts, normally open 45p each or 10 for £3.00.

HI-CAD BATTERIES “AA™ (UT) size 1-2V 450 ma/h
brand now stock £1.00 each, 5 off 85p, 10 ofi 80p each.

SILVER ZINC rechargeabla battery made for the ITT
SF1 starfone, 12'' @ 160 ma/h now £2.00 sach. Charger
unit for this requires 28V DC 50ma. £1.75 each.

MULLARD L.F. FILTERS LP1175/2 4 7kH: & 6dB 80p
sach with connecting data.

TOYOCOM CRYSTAL FILTERS 10M-5B-1 + 7TjkHz @
64B + 12kHz @ 60dB. Supplied with Input and output
malching transformers for |.F. freq. of 10-7MHz brand
new with data sheet £4,00.

COILS 5mm dia, 18mm high with 10mm sq, base as used
in PYE R» RF boards these have colls wound on them
which can be removed, complete with core Sp each,

SEMICONDUCTORS

Tiansistors

CIL108 plaslic version of BC108 10p each, 10 lor 80p,

NKT233D, NKT214, NKT212, 26339, BC172, BC1T2A,
all 10p each.

2N3TT1, 2N3772, £1.00 each.

2N4381 P channel FET 15p.

2M3823 N channel FET 20p.

BLY38 VHF power 13 walts RF outpul for 4 walts drive
£2.50 with circult,

| BF186 VHF transistors (replacements lor

61389 (2N5814) VHF power 2 wall oulpul 470MHz, 5 wall
output 145MHz, capslan type £2.00.

Disdes

HP5082-2800 hol carrier diodes UHF/VHF mixer elc, 60p
each, 4 for £2,00,

BA111 varicap 20p.

1N4001 /2/3/4/5 RECTIFIER DIODES (special ofler) all
new marked full manufacturers spec. 25 for 75p siate
which required.

CA30BGE 16 pin DIL.FM IF. amp. Ideal for 10°7 MHz FM IF
amps In domestic HI-Fl tuners and communications

sensitivity 12 microvolts @& -3db

1N4148 general purpose silicon 8p, INS4A Ger
weneral purpose 6p, 15 {or 60p.

U14582/2 general purpose silicon 3p.

1N4002 rectifler 100 piv @ 1 amp. 6p, 4 for 21p.

1N4005 rectifier 500piv & 1 amp. 10p, 4 for 36p.

1N40OT rectifier 1,000plv & 1 amp. 12p, 4 for 40p.

BY 126 rectifier 400piv @ 1 amp. 18p.

BIX4EC series zener diodes available in the lollowing
volteges § walt wire ended, 3-3V, 30V, &7V, T'5V. 91V,
10V, 11V, 13V, 15V, 18V, 24V, all 10p each.

BIX83CTVS 75V rener 400mW 10p sach,

RF CHOKES 17 micrahanry, 22 micrehenry, 100 micro-
henry 12p each. 10 microhenry 12p.

COLOUR TV CRYSTALS 4433-618kHr wire ended 35p
each,

HCE/U CRYSTAL HOLDERS moulded polythens P.C.
or chassis mounting 10p each. 12 for £1.00.

FT243 CRYSTAL HOLDERS chassis mounting 8p
wach.

MINIATURE OXLEY PTFE faed through Insulators
"'drill 3/32" hole and push in'' 50 for T5p.

ELECTRONIQUES SLOW MOTION DIALS type
*'SMD2'" 6-1 and 36-1 reduction drive with clear moulded
front size 81" = 4° supplied with two pointers and two
scales, Ideal for VFOs Rxs olc, £4.20.

URST CO-AX heavy duty 75 ohm approx. 7/18" dis. 25p per
Mtr. + 60p per 25 Mtrs for postage.

FERRITE RINGS 9/16° dia, 7/16" Int, dia. 3/16” thick 10p
each,

FERRITE BEADS similarto FX1115 4 for 10p.

3 GANG TUNING CAPACITORS 500p! per section
size 3}" x 11" = 1}" new T0p.

TETFER TRIMMERS Jackson type C16 Cal, no. 5640/
PM. 2-10p!f size §" sa. 7" high temp. coel. lass than
+100ppm|°C 40p each 10 for £3.50.

CAPACITOR RINGS to suit screen on 4CX2508 elc.,
made by Johnson USA cal. no. 124-0113-001 silver
plated and boxed capacily spprox. 1000pf 50p each.

LEADLESS DISC CERAMICS 100pf 205 500vw 20 for
15p.

MINIATURE SEMI-AIRSPACED TRIMMERS, simi-
far to Mullard 808 sorlos. 2-25pf 10mm dis = Tmm high
three pin fixing, PC mounting &p each, 10 for 50p, 100
for £2.75, box of 800 for £27.00.

PLASTIC SEMI-AIRSPACED TRIMMERS 7mm dia,
1-10pf similar te Mullard type 808 series 6p each or
£5.00 per 100,

BF 180 VHF/UHF transistors 20p each, 10 lor £1.75,

WIsSAM
Westminster RF front end). 15p each, 10 for £1.25.

CATHODEON CRYSTAL OVENS 6/12v. AC/DC
type MCO-2M 80°C as used (n March |ssue of Radie
C leation 1 , new
base to sult HCB/U crystals, only 45p each.

10.7 MHz RADIOTELEPHONE MARKER OSCILLA-
TORS slze 31" x 1§ x 13" ready to use complele with
intarnal battery brand new stock £10.00 each.

d with |

point, Internal squelch cireuit and audio pre-amp +
AGC, AFC, and "'S" meter outpuls supplied complete
with data sheet, brand new unused our price ONLY
£1,80, data sheel separate 20p.

T sertes |,C, All made by Fairchlid and lull spec, devices.
SNT40Q, 7402, 7404, 7410, 7420, all 10p each ar 90p lor 10
SN7407, SNT7473, 7427, 22p each or £2.00 for 10
SN7475, 40p each or 5 for E1.90. 10 for £3.40.

SNT476, 25p ench,
SNT492, T49330p each
SNT4167, 85p each.

NIXIE TUBES
ITT GN-9A | characters {ino decimal point) side viewing
size 1§ =+~ clean

ITT 58535 miniatura type with short leads fits directly on
to PC board, §* characters small envelope size only
¥ = 1% dia. with left and right hand decimal point.
voltape neminally 170v both types brand new (manu-

ing quantities ) 60p each, 10 for £4.50
25 lor £10.00, 100 for £30.00 further discounts for larger
auantities, all brand new and unused.

DESK TOP CALCULATOR P.C. BOARDS these
contain 12 = 7 segment displays .3" high for 180v
multiplex operation + approx 27 Ferrantl ZTX series
iransistors, Rs. Cs, & dicdes alc, bargain @ £1.50 each.

POWER SUPPLY P.C. BOARDS lrom desk tap cal-
culalors 2 transistors, 1 2ener, 2 capacitors, 4 resistors,
1 diode 1N4006, fuse and skeleton pot. pack of 20
boards new and unused £2.00.

STEREO CAR CASSETTE/RADIO PLAYER AUDIO
AMPS contalns two NEC pPC1001H2 audio ICs plus
30 30r a1 on PC board
4}" % 11" npprox. 3} watts RMS per channel @ 12vD,C

supply. These have been removed from new units by

the manufacturer and are not faulty In any way Price
£1,60 cach or two for £3.00 you could not buy the
capacitors for this pricel | sorry no cireuits,

CAR RADIO P.C. BOARDS (A.M.) these have com-
plete audio section and IF slages which are double
tuned 470 KHz thare are some RF components trim-
maors, coils, switch ete audio outpul must be approx
four watls, unil contalns eipht transistors, B size
74" * 2§", new and unused, these are an ideal basis for
many uses Including a top band DJF set-but sorry we
have no circults! | price £1.50 each.

ITT 10.7 MHz filters 50 KNz channel spacing type
445/LQU/B01 A new £2.25.

VHF/UHF power transistor Texas lype R2206 £2.00.
VHF/UHF power transistor Mullard type BLY38 £2.00.
VHF{UHF power Lransistor R.C.A, type 2N3375 £2.00.

| 10230 MHxz HC6/U CRYSTALS second convérsion
| crystal 10.7 MHz Lo 470 KHz new £1.25 3-8 pl ceramic
trimmers Tmm dia, 6p each.

| CRYSTAL UNITS these contain nine glass precision
| erystals In matal can which can be easily removed they

are all low frequency types in the region of 84 1o 86
J KHz these are brand new and boxod £1.00 per pack.

59 Waverley Road, The Kent, Rugby, Warwickshire.
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